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

1.1. Heap 1 3a1a4n TUCHUTLIIHHBI

Hean AMcUNIMHBI
BakanaBp no nanpasieHnuto noarotoBkd 35.03.04 ArpoHoMUs JOKEH ObITh TMOATOTOBIIEH K pe-
HIEHUI0 3aJad  [poQEeCCHOHATIBHOM  AEATENbHOCTH  CIEAYIOUIEr0  TUIA:  IPOU3BOJCTBEHHO-
TEXHOJIOTUYECKOM.

Heap mucuMnimHbl — (GOPMHUPOBATH IPEJCTABICHUS, TEOPETHUYECKHE 3HAHUS, MPAKTHYECKHE
YMEHHSI ¥ HABBIKU MO ONTUMHU3ALUNA MUHEPATBHOIO MUTAHUS CEIbCKOXO3SUCTBEHHBIX KYJIBTYP IMOBBI-
IIEHUSI IKOHOMHYECKON A((PEKTUBHOCTH MPOU3BOACTBA CEITHCKOXO35ICTBEHHON MPOAYKLMH Ha OCHOBE
paIMOHATFHOTO TMPUMEHEHUS MHHEPATbHBIX, OPraHUYECKUX YAOOPEHUH W MEIHOPAHTOB C Y4E€TOM
MTOYBEHHOTO TJIOJJOPOIUs, KIMMATHUYECKUX yCIIOBUM, TpeOOBaHUSI paCTEHUH K YCIOBUSM MUHEPAJIbHO-
ro MUTAHUS U FKOJIOTO-IKOHOMHYECKUX YCIOBUN TEPPUTOPUH.

3agauu TMCHMILIHHBI:

- U3YYHUTb XUMHYECKHI COCTAaB PaCTEHUI, MUHEPAJIbHOE MUTAaHUE PACTEHUI M METOJIBI €r0 PEryJInpo-
BaHUS,;

- U3Y4YUTHh OMOJIOTUYECKUE, XMMUYECKHE U (PU3UKO-XUMHUYECKHE CBOMCTBA MOYB B KAYECTBE YCIIOBUI
MPOU3PACTaHUs M NCTOYHUKA IUTAHHS PACTCHUH 1 IPUMEHEHHS YI00peHNH;

- OCBOUTb METOJIbl OTIPENIEICHUsI HY>KAaeMOCTH MOYB B XMMUYECKON MEIMOpaIyH, 103, aCCOPTHU-
MEHTa, COCTaBa, CBOWCTB U CIIOC00a MPUMEHECHHUS MEJIIMOPAHTOB;

- O3HAaKOMUTH CTYACHTOB C BUJaMH, CBOWCTBaMH, (POPMaMH U CIOCOOAMU MTPUMEHEHHs YA00pEHHH,
TpaHcpOopMaIuu X B TIOUBE,

- M3YYUTb SKOHOMHYECKH LIEJIECO00pa3Hble TEXHOJIOTHH XPAaHEHUs, IIOATOTOBKH M BHECEHMS Opra-
HUYECKUX U MUHEPAIBHBIX YI00peHNH;

- U3YYUTH CHIOCOOBI OMpEIEICHHsI SKOHOMUYECKH 3(PPEKTUBHBIX 7103 yIOOPEHUN U CPEACTB XUMHYE-
CKOM MEIMOpaIu MOYB.

1.2. KomneTeHIIMU U MHAUKATOPHI UX JOCTHKEHU I
OIIK - 1. Crioco0eH pemiath TUIOBBIE 3a/a4d MPOPECCHOHAIBHON JEATEILHOCTH Ha OCHOBE 3HAHUI

OCHOBHBIX 3aKOHOB MATCMATUYCCKHUX M CCTCCTBCHHBIX HAyK C IMPUMCHCHUCM I/IH(bOpMaI_[I/IOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHit

Kox u HaumenoBanue
WHJIMKATOpa J0CTH-
JKEHUSA KOMIIETEHIINHU

Dopmupyemsie 3YH

3HaHUA

YMEHHUS

HaBBbIKU

N-1ornk-1
Hcnons3yer OCHOB-
HbIE 3aKOHBI €CTe-
CTBEHHOHAYYHBIX
JTUCIUTIINH TSI pe-
IICHHS] CTaHJAPTHBIX
3agad B oOJjlacTh ar-
POHOMUU C TpUMe-
HEHHEM HHQOpMaIn-
OHHO-
KOMMYHHKAITMOHHBIX
TEXHOJIOTHH

OOyyaromuiicss JT0HKeH
3HaTh OCHOBHBIC 3aKOHBI
€CTECTBCHHOHAYYHBIX

TUCIUIUIAH JJI  pellie-
HUS CTaHIAPTHBIX 3a/a4
B 00J1aCTH arpOHOMHH C

npuMeHeHueM  uH)op-
MalluOHHO-
KOMMYHHUKAITHOHHBIX

texnojoruit — (b1.0.02-
3.1)

OOyuaromuiicst T0JDKEH
YMETb IPUMEHATH OC-
HOBHBIE 3aKOHBI €CTe-
CTBGHHOHay‘-IHBIX JOUC-
IUTUTAH  JIJI  PEIICHUS
CTaHZApPTHBIX 3a4a4 B
00JlacTH  arpOHOMHUHU C

npuMeHeHueM uH}op-
MaIOHHO-
KOMMYHHKAIIUOHHBIX

texuoJyioruii — (b1.0.02-
V.1)

OOyJarommuiicss T0OJDKEeH
BIAJCTh: METOJAMHU U
HaBBIKAMHU TIPUMEHCHUS
OCHOBHBIX 3aKOHOB
€CTECTBCHHOHAYYHBIX

JUCIUIUIAH I pele-
HUS CTaHJApPTHBIX 3aad
B 00JacTH arpOHOMHHU C

npuMeHeHueM  uHOOp-
MalluOHHO-
KOMMYHHUKAITHOHHBIX

texHojoruit — (b1.0.02-
H.1)




2. Mecto aucuuminnel B ctpykrype OITOIIT

JucnurninuHa «ATpoOXUMHS» OTHOCHTCS K 00s513aTe€IbHON YacTH OCHOBHOM MpodecCHuoHaTbHOM
00s13aTeNbHON IPOTrpaMMBbl OaKajiaBpHara.

3. O0bEéM TUCHUNJIMHBI U BUABI Y4e0HOIi padoThI

O0BeM TUCHUILIMHBI cocTaBiseT 5 3aduetHble enuamIlbl (3ET), 180 akagemuueckux yacoB (na-
Jee yacoB). JlucuuminHa u3ydaercs:

— oyHas ¢opma oOyueHus B 5, 6 ceMecTpax;
— 3ao04Has ¢popma oOydeHus Ha 3 Kypce.

3.1. Pacnpenesienue o0beMa TMCUMILIMHBI IO BHAAM YueOHO padoThl

KonnuecTBo yacos
Bzt yueOHoit paboThI oyHas hopma 3aouHas Gpopma
o0yuyeHHs o0yueHHS
KonraktHas paborta (Bcero), 108 18
B TOM YHCJIe MPAKTHYECKAs MOJAT0TOBKA
B Tom uucne:
Jlexmuu (JI) 40 8
ITpakTnueckue 3ansatus (113) - -
Jlabopatopusie 3ansTus (JI3) 68 8
CamocrosiTeibHas padoTa 00y4aOIMXCA 45 155
(CP)
KonTtpoJs 27 9
Hroro 180 180
3.2. PacnpenesieHue yueOHOIro BpeMeHH IO pa3jejiaM U TeMaM
Ounas ¢popma o0yueHust
B Tom uncne "
KOHTaKTHasi pabota =
Ne HanmenoBanue pasnena u Bcero B §
TEMBI TeEM 4acoB CP Z
JI J3 I13 S
1 2 3 4 5 6 7 8
Bsenenue 2 2 - - 0 X
Paznen 1 XuMuueckuii COCTaB M MUTAHUE PACTEHUI
XUMHUYECKUNA COCTAB U U~
1.1 . 26 4 18 - 4 X
TaHUE pacTeHUM
Pa3nen 2 CpolicTBa OYBBI U XMMHUYECKAs MEIHOPALMs B CBSI3U C IUTAHUEM PACTEHUHN U
pUMEHEHUEM YA0OpEHUI
CBoiicTBa MOYBHI B CBSA3U C
2.1 | nuTaHWEM pacTEHHI U TIPU- 28 6 18 - 4 X
MEHEHHEM YA00peHHi
Xumuyeckasi MeJmopanus
2.2 | mo4B (M3BECTKOBAHHUE U 14 4 6 - 4 X
THIICOBAHHE)

Paznen 3 MunepasibHble y100peHust




3.1 | A3oTHBIE y10OpeHHs 10 2 4 - 4 X
3.2 | ®ochopHbIie ynobpeHus 8 2 4 - 2 X
3.3 | Kanuiinble ynoOpenus 9 2 4 - 3 X
3.4 | MukpoynobpeHus 8 2 4 - 2 X
3.5 | KommiekcHbie ynoOpeHus 6 2 2 - 2 X
Paznen 4 Oprannueckue yaoOopeHus
4.1 ‘ Opranuyeckue ynoOpeHus | 22 2 ‘ 4 | - 16 X
Paznen 5 Dkonorust 1 SKOHOMHUKA MPUMEHEHHS Y I0OpESHUA
51 TexHomoruu xpaHeHus " 10 6 2 ) 7 X
MIPUMEHEHHUsI YI0OpeHUH
59 DKOJIOTHYECKHUE ACHEKThI 10 6 ’ i ) X
MIPUMEHEHHUsI YI00peHUH
KoHTpoib 27 X X X X 27
OO611ast TPy A0€MKOCTh 180 40 68 - 45 27
3aounas popma oOyuenunst
B ToM uncne .
Ne HaumenoBanue pasnena u Bcero KOHTaKTHAs pabora é’“
TEMBI TeM 4acoB T 13 m CpP é
1 2 3 4 5 6 7 8
Bsenenue 4 - - - 4 X
Paznen 1 Xumudeckuil cocTaB ¥ NUTaHUE PacTEHUI
1.1 XHAMHYECKUHI COCTaB M MH- 78 1 ’ ) 25 X
TaHHWE pacCTEHUM
Paznen 2 CpoiicTBa MOYBBI U XUMHUYECKAs MEJTMOPALIMS B CBSI3U C IUTAHUEM PACTEHUM U
IpUMEHEHHUEM YJ00peHui
CBolicTBa OYBHI B CBA3U C
2.1 | nuTaHKMEM pacTEeHUH U Npu- 28 1 2 - 25 X
MEHEHHEM yI00peHu
XuMHuecKas MEJIMOpaLUs
2.2 | mouB (M3BECTKOBAHHE U 20 - - - 20 X
TUIICOBAHUEC)
Paznen 3 MunepasibHble Y100peHuUs!
3.1 | A3oTHBIE y10OpEeHHS 12 1 1 - 10 X
3.2 | ®ocdopuble yrodbpeHus 11 1 1 - 9 X
3.3 | Kanuiiable ynoOpeHust 12 1 - - 11 X
3.4 | MukpoynobpeHus 9 - - - 9 X
3.5 | KommiekcHbie ynoOpeHus 7 1 - - 6 X
Paznen 4 Oprannueckue yaoOopeHust
4.1 ‘ Opranuyeckue ynoOpeHus | 24 ‘ 1 ‘ 2 | - 21 X
Paznen 5 Dkonorust 1 SKOHOMHUKA MPUMEHEHHS yI0OpESHUIA
51 TexHomoruu XxpaHeHus H 10 ) i ) 10 X
MIPUMEHEHHUsI YI0OpeHUH
DKOJIOT0-9KOHOMHUYECKHE
5.2 | acmeKThl MPpUMEHEHHS y100- 6 1 2 - 3 X
pEHUl U MEIUOPAHTOB
KonTtponb 9 X X X X 9
O06mast TpyA0eMKOCTh 180 8 10 - 153 9




4. CprKTypa H COACPKAHUE TUCHUIIJIMHBI, BKIIYAKIIEC TPAKTHYCCKYIO IOATOTOBKY

[TpakTryeckasi IOArOTOBKA MPH pealn3alii yueOHbIX MPEIMETOB, KYpCOB, TUCIUILUIUH (MOTY-
Jieit) opraHu3yeTcs MyTeM MPOBEICHUs TPAKTUIECKHUX 3aHATUH, MPAKTUKYMOB, TA0OPATOPHBIX paboT 1
WHBIX aHATOTMYHBIX BUJIOB YUYEOHOU AESITENHLHOCTH, MPEAYCMATPUBAIOIINX YYaCTHEe O0YYarOIINXCs B
BBHITIOTHEHUH OTJICIBHBIX JJIEMEHTOB PalbOT, CBA3aHHBIX C Oyaymiel mpodeccnoHalIbHON JesSTeNbHO-
CTBIO.

[TpakTryeckasi MOArOTOBKA MOXET BKJIIOYATh B ce0sl OTHEIbHBIC 3aHATHS JICKIIMOHHOTO THUIIA,
KOTOpPBIC TIPEIyCMaTPUBAIOT Mepeaady yueOHoH nHpopMauu 00yJaromuMcst, HeOOXOAMMOM IS TI0-
CJIEYIOIIETrO BHIMOJHEHUS paboT, CBA3aHHBIX ¢ OyAylIel npodeccuoHalbHON 1eATeIbHOCTHIO.

PexomenayeMbrii 00beM MPaKTUUECKOW MOATOTOBKU (B MPOIIEHTaX OT KOJWYECTBA YacOB KOH-
TaKTHOU pa0OThI) I TUCIHUILINH, PEATH3YIOIINX:

- yauBepcanbhbie komrereHunu (YK) ot 5 1o 15%;

- obmenpodeccuonansubie komrereHuu (OIIK) ot 15 mo 50 %;

- npoeccuonanbubie KomnereHuuu (I1K) ot 20 o 80%.

4.1 Coneprxanue Q1 CHUTTHHBI

BBenenue

3HaueHUe XMMM3ALUHU 3EMJIEIETNS B YCKOPEHUH HAyYHO-TEXHUUYECKOTO IIPOrpecca U NHTEHCH-
(buKauy cenbcKOX03aiCTBEHHOT0 MPOoU3Bo/CTBa B Poccnn u npyrux crpanax. CocTOsiHUE U NepCIek-
TUBBI IPOM3BOJICTBA U MPUMEHEHUSI MUHEPAIbHBIX YAOOPEHHH, XUMHUYECKUX MEIMOPAHTOB, HAKOTLIE-
HUS M UCIOJIb30BAHUS MECTHBIX y00peHuil B Poccun u apyrux crpanax. Llens u 3agaun arpoxuMude-
CKOTO OOCIY>XUBaHUSI CEIHCKOTO X03siicTBa B P®D. 3HaueHNe MUHEPATbHBIX, OPraHUIECKUX YI00pe-
HUM M XUMHUYECKMX MEIMOPAHTOB B IOBBIIICHUM YPOXXAMHOCTH CEIbCKOXO3SMCTBEHHBIX KYJBTYD,
YIIyUYIIEHUU KauecTBa MPOIYKIMH U TUIOOPOANS MMOYBbI. 3aBUCUMOCTD ACHCTBUS YAOOPEHHUN OT KOH-
KPETHBIX ITOYBEHHO-KJIIMMAaTHYECKUX YCJIOBUN U OCYLIECTBIICHUE KOMIUIEKCA arPOHOMUYECKUX MEPO-
NpUATUH - cucTeMbl 00pabOTKH MOYBHI, BBEACHUSI HHTEHCUBHBIX COPTOB, OOPHOBI C BpEAUTEIIMH, 00-
JE3HSAMH M COpHSKaMH, PallMOHAIBHBIX CEBOOOOPOTOB, OPOIICHMS, MEJIMOpALMM U MEXaHU3aIMH.
[Tpenmer, METOBI, LIENTU U 33J]a4d arPOXUMUHU, B3aUMOCBS3H €€ C IPYyTMMU arpOHOMHYECKUMH U O1O-
JIOTMYECKUMH HayKaMH. 3HAU€HUE XUMHH, GU3UKU M MAaTEMATUKU JAJIs JaJIbHEHIIEro pa3BUTUS arpo-
XUMHH. ATpOXUMHS - HaydHasl OCHOBA XUMH3alUuu 3emienenus. Opranusanus U pa3BUTHE arpoXu-
MHUYECKOTO OOCITY)KHBAaHHS CEIhCKOXO035HUCTBEHHOTO Mpou3BojicTBa B PD. Mcropuueckuit 0630p pas-
BuTHs arpoxuMunl B P®. Ponb 3apybexusix (OK.-b. byccenro, 0. JIubux, I'. I'enbpurens u ap.) u poc-
cuiickux yuenbix (.M. MenneneeB, A.H. Ourensrapar, K.A. Tumupszes, K.K. I'expoiiny u ap.) B pasz-
BUTHUH YUYEHHUS O MUTAaHUM PAaCTEHUI M MpuMeHeHuu yaoopenuil. Pons akagemuka JI.H. [Ipsaumramko-
Ba KaK OCHOBOIIOJIOKHUKA POCCHHCKOW arpoxuMuu. DU3HOIOT0-OMOXMMHUYECKOE HAIPaBICHHUE, CO-
3nanHoe akaaemMukoM JI.H. IIpsAHUIIHMKOBBIM, KaKk OCHOBA pa3BUTUA POCCUUCKON arpoxumuu. Jlo-
CTHKEHUSI COBPEMEHHOM arpOXMMHUHU U TIepEA0BON MpakTHKU B Poccuu u 3a pybexom.

Pa3nes 1. XumMu4yecKkux cocTaB M NUTaHUE PACTEeHUI

XUMHYECKUH COCTaB pacTeHUH. XMMUYECKUE JIEMEHTHI, HEOOXOIUMbIE pacTeHUsM. PacTenus
- KOHIIEHTPATOpbl OTAEIBHBIX XMMHMUYECKUX 3IeMEHTOB. Cozep)kaHWe OCHOBHBIX OPTaHHYECKUX Be-
LIECTB B PACTEHUAX. MaKpo-, MUKPO- ¥ yJIBTPAMUKPOIEMEHTHI, UX POJIb B IUTAaHUM pacTeHUM. Bius-
HUE YCIOBHI MUHEPAIBLHOTO MUTAHUS HA COZEep)KaHue OCJIKOB, JKUPOB, YTICBOJAOB M JPYTUX BaXKHBIX
OPraHUYECKUX COCAMHEHUHN, ONPEACIAIOIUX KAYEeCTBO YPOXKACB CEIbCKOXO3SMCTBEHHBIX KYJIBTYP.

Co3aHue ONTUMANBHBIX YCIOBUNA MUTAHUS PACTEHUN U CIIOCOOBI €r0 PEryJIMpPOBaHUS C TIOMO-
IbI0 YA0OPEHUH U MEITMOPAHTOB - IVIaBHAs 337a4a arpOXUMHH.

CopnepxaHuie ¥ COOTHOLICHHS 3JIEMEHTOB IHUTAHUS B PACTEHUSAX, OMOJOTMYECKUI M XO35M-
CTBEHHBIN BBIHOC ITUTATEJIBHBIX 3JIEMEHTOB CEJIBCKOXO3SMCTBEHHBIMU KYJIBTYPaMH, IIOHATHE O KPYTo-
BOpOTE U OayiaHce BEUIECTB B 3eMIICICIUH.

Pa3BuTHe npencTaBiieHus 0 NOCTYIUICHUN ITATATENIBHBIX BEILECTB U MX YCBOCHHH PACTCHUSIMMU.
Hcropus mpeacTaBieHU 0 MEXaHU3Max IOCTYIUIEHHUS 3J1eMEHTOB. DPOpMBI COCIMHEHUH, B KOTOPBIX



pacTeHHs MOTJIOMIAIOT AJIEMEHTHI MUTaHUs. M30upaTenbHOCTh MOTJIONIEHUSI HOHOB pacTeHusMu. Teo-
pHS MOTJIOLIEHUS 1EeMEHTOB uTaHus. CBOOOIHOE MPOCTPAHCTBO, arnoIyiacT U cuMiuiact. Ponb nuro-
1a3MaTHIeCcKOi MeMOpaHsbI (TJIa3MalieMMbl) B TIOTJIOMICHUH 3JIEMEHTOB ITUTAHMUSL.

Bnusinue ycioBuil BHeNIHEH cpenibl (KOHIEHTPALMKU MUTATEIBHOTO PAacTBOPA, COOTHOILICHUS
MaKpoO- U MUKpPO3JIEMEHTOB B MUTATEIBHOMN cpesie, BIAKHOCTH MOYBBI, a3pallii, TeIUIa U CBETa, peak-
MU cpefbl, PU3NOTOTUYECKON PeaKIK CoJiel, MOYBEHHBIX MUKPOOPTaHW3MOB) Ha MOCTYIUICHHUE TH-
TaTeIbHBIX BEUIECTB B pacTeHus. HekopHeBoe nutanue pacteHuid. OTHOIIEHHWE PACTEHUN K YCIOBUSM
MATAHUS B Pa3HbIE NEPHOJbI BEreTalllu, NEPUOJUIHOCTD MUTAHUS PACTeHUI. PacTuTenbHas quarHo-
CTUKA MUTaHUs pacTeHuid. KoMmriekcHas AMarHocTUKa U €€ UCIOIb30BAHUE ISl ONTUMHU3ALUU MHUTa-
HUS paCTEHUH MIPHU PA3JIMYHBIX TEXHOJIOTUSAX BO3EIIBIBAHUS CEIbCKOXO03SMCTBEHHBIX KYJIBTYD.

Pa3nen 2. CBoiicTBa NOYBbI H XMMHYECKAs MeJTHOPALUS B CBA3M ¢ MUTAHNEM PACTEHUI H
NnpUMeHeHueM y100peHuii

CBoiicTBa MOYBHI B CBSI3HM C NUTAHWEM PAaCTeHUH M NIPUMEHEeHueM yA00peHu i

CoctaB nouBbl. Posib ra30BOM, )KUAKON U TBEPJO YACTH MOYBBI B MMTAHUU PACTECHUN U TpaHC-
dbopmaruu ynodpenuii. MuHepanbHas ¥ OpraHUYecKas 4YacTH MOYBHI KaK UCTOYHUKH DJIEMEHTOB TTH-
tanus. CopeprkaHue 3JI€MEHTOB MUTAHUS PAaCTEHUH B Pa3IMYHBIX (QPAKIUIX MUHEPAIbHON YacTH MOoY-
BB

XHUMHUYECKUE COECTMHEHHUSI TTOYBBI, COAECPKALIUE SJIEMEHTHl MUTaHUsl pacTeHuil. OpraHudyeckoe
BEILIECTBO MOYBBI U €ro 3HaueHue A mioaopoaus. ConepkaHue MUTATENbHBIX 3JIEMEHTOB U UX J0-
CTYIHOCTh PACTEHUSIM B pa3HbIX NouBax. [loTeHIIManpHOE M aKTyaabHOE TUIOJOPOANE TIOYUBBI, IPYIIITH-
POBKa MOYB 10 YPOBHIO aKTYaJILHOTO TUIOOPOIUs. XMMHUYECKHE U OMOJIOTUYECKUE TIPOIECCHI B TOYBE
U UX POJIb B MPEBPAIllEHUN MUTATENbHBIX BEUIECTB U MOBBIIIEHUH 3()PPEKTUBHOTO aKTyaJIbHOTO ILJI0JI0-
pOoUsI TOYBHI.

Bunpl nornoTuTenbHOM CroCOOHOCTH MOYBHI, UX POJb BO B3aMMOJECUCTBUHU MOYBHI C yao0pe-
HUSMU U B TUTAHUH paCTEHUH. 3HAYCHNE KOJUIOMIHON (paKIK MOYBKI B MPOIIECCAX B3aUMOICHCTBHUS
MOYBHI C YAOOPEHUSIMHU U PACTEHUSMHU.

CocraB U CTpOCHHE TOYBEHHOTO MOTJIOMIAIOUIEr0 KOMIUIEKCA, POJib B MUTAHUM PAaCTeHUI, Tpe-
BpanieHun yaoopenuii. OCHOBHBIE 3aKOHOMEPHOCTH B3aMMOJICHCTBHS YAOOpPEHUH, MEIUOPAHTOB W
pacTeHHii ¢ TOYBEHHBIM IMOTJIOIAIONIUM KoMIUuIekcoM. OOMEHHOE 1 HEOOMEHHOE TOTJIONICHUE TTOYBOM
KaTHOHOB. EMKOCTB MOTJIOIIEHUS M COCTAB MOTJIOIIEHHBIX KATHOHOB B Pa3HbIX MoyBax. OOMeHHOE Mo-
[JIOUIEHUE aHUOHOB.

Peakmus mous, ee posib B MUTAHUHA PACTCHUIN M MPUMEHEHUHU yJIOOPEHU U MeIHOopaHToB. Bu-
IIbI KHCIIOTHOCTH TIOYBHI (aKTyasibHAs, 0OOMEHHas, ruapoauTHieckas). CTerneHb HACBHIIEHHOCTH MOYB
ocHoBaHUsIMU. bydepHas cnocoOHOCTh MOYBBL. ArpOoXUMHYECKasi XapaKTEPUCTHKA OCHOBHBIX THIIOB
noyB PO. [lytu Tpanchopmanmu a30THBIX, GOCHOPHBIX, KAIUHHBIX U JPYTUX COCTUHEHUN B MTOYBAX U
JOCTYIHOCTh UX pacTeHUsIM. Posib arpoXxumMmuueckoro aHaiusa no4s AJis OIIEHKH 00eCIIe4eHHOCTH pac-
TEHUH dIIEMEHTaMHU IMUTAHUS, ONIPEACTICHUS U KOPPEKTHPOBKU UX MOTPEOHOCTH 103 yI0OpEHUH.

XuMHYecKasi MeJTHOPALMSA M0YB (M3BeCTKOBAHME M THIICOBAHUE)

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

OTHOLIEHUE Pa3TUYHBIX CEIbCKOXO3SUCTBEHHBIX PACTEHUNW U MHUKPOOPraHU3MOB K pEaKIUU
MOYBbI. 3HAYCHHE KaJIbIM U MarHus JJisl TUTaHUSI pacTeHUH. MHOTOCTOpOHHEE IEMCTBUE U3BECTH Ha
noyBy. HelTpann3anuss KUCIOTHOCTH. Y CTPAaHEHHE TOKCHUYECKOTO JIEUCTBUS AJFOMHHUSA U MapraHua.
Koarynsmuss moyBeHHBIX KOJUIOMJOB M YIYUYIIEHHE arpOXUMHUYECKUX M arpou3HUecKUX CBOWCTB
MOYBHI, BrusHuEe M3BECTH Ha PA3JIOKEHHE OPTaHUYECKOTO BEIIECTBA M MOOMIIM3AIUIO MUTATEITHHBIX
3JIEMEHTOB MOYBbI. BiusiHNE U3BECTKOBAHUS Ha JOCTYIHOCTh MaKpO- U MUKPOIJIEMEHTOB PACTEHUSIM.

Omnpenenenre HEOOXOIUMOCTH U3BECTKOBAHMS M JTO3bI U3BECTH B 3aBUCUMOCTH OT KHCIIOTHO-
CTHU ¥ TPaHyJIOMETPUYECKOIO COCTaBa MOYBBI, COAEPKAHNS TyMyca, BUJa PACTEHUI U COCTaBa KyJIbTYp
B ceBooOopoTe. CriocoObl U CPOKH BHECEHHS U3BECTKOBBIX YAOOPEHHIA B TIOUBY.

Buipl W3BECTKOBBIX yOOpeHUid (TBEpAbIe M MATKHE W3BECTKOBBIC MOpoabl). Mcmoap3oBaHme
OTXOJIOB TPOMBINIJICHHOCTH JJIs U3BECTKOBAHMS TIOYB. ATPOTEXHUYECKHE TPEOOBAHUS K U3BECTKOBBIM
ynoOpenusM. HopMaTuBBI OIleHKM KauecTBa M3BECTKOBAaHUA. J[TUTENHHOCTh ACHCTBUS M3BECTH. Me-
JTUOPATUBHOE, TMOJICPKUBAIOIICE M ONEPEkKAIOIIee M3BECTKOBAHUE KHUCIBIX MOYB. D (HEKTUBHOCTH
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M3BECTKOBAHMSA MOYB B PA3NUYHBIX ceBOOOOpoTax. OCOOEHHOCTH M3BECTKOBAHUSA B CEBOOOOPOTAX CO
JBHOM M KapTogeseMm. 3HaueHHe U3BECTKOBAaHUS KHUCIbIX MTOYB MPU JUTUTEILHOM MPUMEHEHUH (Hr3Ho-
JIOTUYECKU KHUCIBIX MHHEPAIBHBIX YIOOpeHHid. DKoHOMHUYEcKass 3(PPEKTUBHOCTh HM3BECTKOBAHHUSI.
CrniocoObl 1 TpueMbl MOBbIIEHUS Y3PGEKTUBHOCTH U3BECTKOBAaHUSA. XUMHUYECKash MEIUOPALIUS COJIOH-
LIOB - OCHOBHOE YCJIOBHE IOBBILICHUS TUIOJOPOAHS MOYB CO IIECIOYHOM peakuuei. ['mrncoBanue kak
Mepa YJIy4lIeHHs COJOHLIOB. VI3MeHeHuUs, BbI3bIBa€Mble B MOYBE TUIICOM. D()PEKTUBHOCTH TUIICOBA-
Hus. OCHOBHBIE MaTepUaibl, IPUMEHSIEMbIE /ISl THIICOBAHUS MOYB. [{03bI, CPOKH U CIIOCOOBI BHECCHUS
rurnca. Jlpyrue crnocoObl, UCHOIb3yeMble AJI MEIHOPAIMK COJIOHIIOBBIX MOYB. Y IOOpEHHE TUIICOM
6000BbIX TpaB. [IpremMsl moBbIeHNs 3PPEKTUBHOCTH THIICOBAHUS.

Pa3nen 3. MuHepaJjibHbIe y100peHusl

[onsarue 06 ynobpenusx. Buast u gopmsl ynoopenuii. JlelicTByromee BemecTBO U 1035l YA00-
penuii. [TorsTue o cpokax u cnocodax BHeceHus. Kimaccudukamnus ynoOpenuii. Y 100peHus] MECTHBIC
Y TIPOMBIIIIJICHHBIE, MUHEPAIbHBIE M OPTAHUYECKHUE, TIPOCTHIE U KOMIUIEKCHBIE, MPSMOTO M KOCBEHHOTO
EUCTBUSL.

A30THBIe y100peHus

3HadeHne mpoOsemMbl a3oTa B 3emieaenuu B cBete yueHus [[.H. [Ipsaumuukosa. Ponb azora B
pactenusix. OCOOCHHOCTH MUTAHUS PACTCHUN aMMOHHMITHBIM M HUTPATHBIM a30ToM. Coliepikanue a3oTa
B I0YBE U JUHAMHKa ero coeauHeHuid. [Ipoueccel ammonudukanyuu, HUTpUGUKALUU U TeHUTpUudukKa-
. KpyroBopot u 6ananc a3ora B npupoae. bananc azora B 3emienenuu. @ukcarus a3ora arMocde-
pbl. 3HaueHue 6000BBIX pacTEHUI B 000TALIEHUH MTOYBBI a30TOM M MOJYYE€HUH MPOAYKIIUU C BHICOKUM
cozep:xanueM Oenka. Kmaccudukamus a3oTHbIX yaoopenuit. OcHOBHbIE (POPMBI a30THBIX, YAOOPEHHIA,
HX MPOU3BOJICTBO, COCTAaB, CBOMCTBA U MPUMEHEHUE. AMMUayHas cenuTpa. CepHOKUCIbIA aMMOHUM.
Cynbdar amMMOHHS-HATpHs, XJOpUA aMMoHHs. JKUAKUN aMMuak, aMMHadHas BOJAa MU aMMHAKaThI.
Harpuesas u kanprnueBas cenutpsl. MoueBuHa, kapoamugoammuaunas cenutpa (KAC). MemyienHo-
JeWCTBYIOIME a30THBIE y10OpeHus. BiusiHue a30THRIX yA0OpEHH Ha PEAKLUIO IIOYBEHHOTO PAaCTBO-
pa. Ucnonp30BaHme pacTeHUSIMHU a30Ta yIOOPEHMIA U ero mpeBpaiieHus B mouse. [lorepu azora ym00-
peHuit u3 nouskl. [IpuMeHeHHEe MHTUOUTOPOB HUTpUDHUKAIMK 7S MPEJOTBPAIICHUS MOTEPh a30Ta.
D beKkTUBHOCTh Pa3IMYHBIX (OPM a30THBIX YAOOPEHUH B 3aBUCHMOCTH OT CBOMCTB TMOYBHI, BUJIA pac-
TEeHUH U criocoba BHeceHHs ynoopeHuit. J103bl, CrocOOBl M CPOKH BHECEHUS a30THBIX YIOOPEHUN MO
OCHOBHBIC CEITLCKOXO03MCTBEHHBIC KYJIBTYPhl. BiMsiHUE a30THBIX yAOOpEHUH Ha ypoXkail pa3iuvdHbIX
KyJIbTYp M €r0 Ka4ecTBO. 3HAYCHHE IMO3JHUX IMOJAKOPMOK a30TOM IS YIIYYIIEHUS KadecTBa 3€pHA
MIIEHUIIBI U IpYTUX KyabTyp. [yt noBeimeHust 3ppeKTHBHOCTH a30THBIX YIO0OPEHUIA.

DocdopHbie ya1o0peHus

[Ipobnema ¢ocdopa B 3emnenenuu u nmytu ee pemenus. Porb dochopa B KuU3HH pacTeHHI.
Hctounuku ¢ocdopa anst pactenuil. Buemnue npusnaku ¢ocdopHoro romonanust y pacreHuit. I1o-
crymienne ¢ocdaToB B pacteHus U BbiHOC docdopa ypoxkaem. Coaepxanue u GOpMbI COSTMHEHUI
docdopa B mouBax. Kpyrosopor ocdopa B mpupoie, 6amaHc ero B 3eMIeAeIny U X031UCTBE.

Coipne 115 ipon3BocTBa pocdopHbIX yaodpenuii. MectopokaeHue anmatuToB U GochopuTon
B Poccun u npyrux crpanax. @ocopuTsl u anaTUTH Kak ChIpbe s (pochaTHON MPOMBIIIIICHHOCTH.
Crioco0ObI moSTy4eHHsI, COCTaB U CBOMCTBA (GocopHbIX ymoopernuit. Cymnepdocdar mpocTol U IBOM-
HOM, TpaHyJIMpOBaHHBIA U mopoukoBuaHbIN. [Ipenunurar. Cynepdoc. Tomacuuiak, Tepmodochatsl,
docdarunutak, obechropennsiii pocdar. [Nomudocdars. Ucmonp3oBaHme 0TX0A0B TPOMBIITUICHHOCTH,
cogepxxauux gocgop. PochopuTHas Myka U yciaoBus 3QpPEeKTUBHOTO ee MpUMEHEHHs. 3HaueHue pa-
00T POCCHICKUX YUEHBIX 110 3TOMY Bompocy. [lytu moBsimenus s¢dextnBHOCTH HOCHOPUTHON MYKH.

BsaumopetictBue hocdopHbix yaodpenuii ¢ nousoii. Ilornomenue ¢pocdaro mousamu ¢ pas-
nugHOM peakiueit cpenbl. [locnenerictBue GochopHbx yanodpenuid. J1o3bl, CPOKH U CIIOCOOBI BHECE-
HUS (HochopHBIX yIOOpeHUH MO pa3IudHbIe CEeIbCKOX03SMCTBEHHBIE KyIbTYphl. [Ipumenenune oc-
dhopHBIX ynoOpeHuii B 3anac. JIokambHOE BHECEHHE - Hanbosee 3 (HEKTUBHBIN CITOCO0 MCTIOIB30BAHMS
cynepdocdara. 3naderne HochopHBIX YIOOPEHHI B TIOBBIIICHUN YPOKasi OTACIBHBIX CEIbCKOXO03sIH-
CTBEHHBIX KYJbTYp U YJIYUIICHUU €ro KayecTBa B Pa3IMYHbBIX IMOYBEHHO-KIMMATHUECKUX 30HaX Poc-
CHH.

Kaumniinbie ynoopenust



Ponp xamus B xu3Hu pacreHuidl. ConepikaHue KalHs B YpOXKae OTHAEIbHBIX CEIbCKOXO35M-
CTBEHHBIX KyJIbTYp. BHEIIHNUE MPU3HAKK KAIMIHOTO Tonojanus y pacteHuil. Coaepkanue u GopMbl
Kajus B mo4yBax. KpyroBopoT kainus B mpupoze, OanaHc ero B 3eMIICACTHH U X03siiicTBe. MecTopoxk-
JIEHUS KATUMHBIX cosiel B Poccuu u apyrux crpanax. CoIpble KAIMIHBIE COJIM: CUIILBUHUT, KAPHAILIUT,
KauHUT, OJUTAINT, TAaHrOeHHUT U Ap. Knaccudukamms kanmuitHbIX y100peHuii, uX cocTaB, CBOHCTBA U
puMeHeHHe. XIJIOPUCTHIN KA - OCHOBHOE KallnitHOe yaoopeHue. CrocoOb! MOTyYeHus: XJIOPUCTOTO
KaJisl U3 CWJIbBUHUTA U YJIydIIeHHE ero Gpusndeckux cBocTB. 40%-nas xanuiiHas coyb. CepHOKHC-
Tl kanuii. Kanu-maraesus, kammMar, Kaaui-3JIeKTPOJIUT, IIEMEHTHAs TbUTb. 30J1a KaK y100peHue.

B3anmopelicTBue KadMMHBIX yZOOpEHM C MOYBOW. 3Hau€HHE COJCPKALIMXCA B KaJMMHBIX
YAOOPEHUAX XJOPHUAOB, Cylb(paToB, HATPUS U MarHus AJs pa3luyHbIX pacteHuid. [Ipumenenue ka-
JUHHBIX yNOOpeHHWH B 3aBUCUMOCTH OT OMOJIOTMUECKUX OCOOCHHOCTEH pAaCTeHMH W TOYBEHHO-
KJIIMMAaTHYECKUX yCIIOBUN. BiusiHue opraHndeckux yao0peHHi, N3BECTKOBAHUS U IPYTUX YCIOBHMA Ha
3¢ HEKTUBHOCTh MPUMEHEHUSI KATMIHBIX yI00peHuid. J{03bl, CpOKH M crocoObl BHECEHUS KaJIHMHBIX
yaoOpeHuil o pa3audHbie KyJIbTyphl. BiausHue KamuiHbIX yA0OpeHUN Ha Ypokail U KadeCcTBO IMPO-
OYKIUHU OTAEIbHBIX CEIbCKOXO3SIMCTBEHHBIX KYJIbTYP B Pa3JIMUHBIX ITOYBEHHO-KJIMMAaTHYECKUX 30HAX
Poccun.

Muxpoynodpenust

3Ha4YeHHE MHUKPOXJIEMEHTOB Uil pacTeHnid. ColeprkaHue OTIEIbHBIX MUKPO3JIEMEHTOB B pac-
teHusx. Conepxanue U GOpMbI MHUKPODJIEMEHTOB B 1M0oYBax. OYHKIMU OTJECIBHBIX MUKPO3JIEMEHTOB
(6op, Menw, Mapranel, MOJUOACH, IIMHK, KOOATLT) B pacTCHUAX. Y J0OpeHus, coaepkamme 6op, Map-
raHern, Me/ib, MOJIMO/IeH, ITMHK U JIpyrue MUKpo3iaeMeHTsl. [lomumukpoynobpenus. Pons Mukpoymo6-
peHUll B MOBBIIIEHUH NPOAYKTUBHOCTU CEJIBCKOXO3SIMCTBEHHBIX KYJIbTYp B PAa3JIMYHBIX TOYBEHHO-
KIMMaTUYeCKUX 30HaX cTpaHbl. J[03bl, CPOKH U crOCcOObI MPUMEHEHHUS MHUKpPOYIOOpEHHH B CBSI3U C
MMOYBEHHO-KIMMATUYECKUMU YCIIOBUSIMU U OHMOJIOTUYECKUMHU OCOOEHHOCTAMHU KyNbTyp. [Ipremsl mo-
BbIIICHHS 3()(HEKTUBHOTO IPUMEHEHUS MUKPOY100pEHUI.

KommniiekcHbie ynoopeHust

[loHATHE O KOMIUIEKCHBIX yI00peHUAX (CI0XKHbIE, KOMOMHUPOBAHHBIE U CMEIIaHHbIE). ATpo-
HOMHMYECKOE M SKOHOMHMYECKOE 3Hau€HHE KOMIUIEKCHBIX yaoOpeHuil. CrnocoObl MoIydYeHHs, COCTaB,
CBOWCTBa U NMPUMEHEHHE KOMIUIEKCHBIX ynoOpeHuil. AMmodoc 1 quaMModoc, aMMOHU3UPOBAHHBII
cynepdocdar, kanuitHas cenutpa, nonudocdarsl ammonus, azodoc, azodocku, HUTpohoc U HUTPO-
¢docku, HEUTpoammodoc W HHUTpoamModocka, kapboammodockl, noaudochaTsl Kajius ¥ aMMOHUS,
¢dbocdarer MoueBUHBI. bopHBI 1 MOMMOIEHU3UPOBAHHBIN cynepdocdaTsl, MarHuitaMmMoHuiidocdar.
Kunxue u cycneH3upoBaHHbIe yA0OpeHHs. [lepcrieKTUBbI NPUMEHEHUsI KOMIUIEKCHBIX yIO0OpeHuil B
Poccun. TykocMecH, BX cOCTaB U CBOMCTBA, 3HAUEHUE U YCIOBUS TYKOCMEIICHHUS.

Pa3nea 4.0prannyeckne yno0penust

Haeso3. 3HaueHue HaBO3a U JPYIMX OPraHUYECKUX YIAOOPEHUI B MOBBILICHUH YPOXKAEB CEIb-
CKOXO3SIICTBEHHBIX KYJbTYp, CO3AaHUU Oe31e(UIIMTHOrO OanaHca rymMyca U peryJIMpoBaHUU OHUOIO-
THYECKUX MPOLECCOB B MouyBe. HaB03 Kak MCTOYHUK 3JEMEHTOB MUTAHUS JIs1 PACTEHHUI U €ro pojb B
KpyroBOpPOTE MUTATEIbHBIX BellecTB B 3emuenenuu. . H. IIpsHuinmankoB o posin HaBo3a B CBS3H C po-
CTOM NPOU3BOCTBA MUHEPAIbHBIX y100peHuil. 3HaueHHe HaB03a KaK UCTOYHUKA TOMOJIHEHHUS TOYBBI
OpPraHUYECKHUM BELIECTBOM ISl MOAJCPXKAHUA M YBEIMUYCHHs COJEpIKAaHUs TyMmyca, MOBBIIICHUS 3(¢-
(eKTUBHOCTH MHHEpalIbHBIX yAoOpeHuid. Omiarta HaBo3a NpuOaBKaMH ypOXKaeB CEebCKOXO3SICTBEH-
HBIX KyJbTYp B Pa3JIM4HbIX [TOYBEHHO-KJIMMATHUYECKUX 30HaX CTPaHbl. 3HAUEHHUE IPABHIIBHOTO COYE-
TaHUsl OPTaHWYECKUX U MUHEPAbHBIX YJOoOpeHuid. Pa3HOBUAHOCTH HaBO3a - MOJCTHIIOYHBIN U Oec-
MOACTWJIOYHBIA (KUIKANU U TOTY>KUJIKHUI) HABO3, MX COCTaBHbIEC YaCTH. XUMHUYECKUN COCTaB U Kaue-
CTBO HaBO3a Pa3JINYHbIX )KUBOTHBIX.

Tloocmunounwviii Haéos. Buapl MONCTHIIKY, €€ 3HAYEHUE, COCTaB M puMeHeHune. CriocoOb! xpa-
HEHHUs HaBo3a. [Iponeccel, npoucxoadiye nNpyu XpaHEHUN HaBO3a, U UX OlleHKA. CTENneHb pa3iokKeHus
HaBO3a. XpaHEHHE HaBO3a B HaBO30XpaHWiHIIE U B moie. [lltabeneBanne kak HEOOXOAMMBIN MpHEM
MPaBWJIBHOTO XpaHEHHsI HaB03a. 3HAUCHUE KIKeCOOPHUKOB. [IpuemMbl MOBBIIIIEHHs] KauecTBa U yA00-
pUTEIbHAS LIEHHOCTh MOACTUIOYHOr0 HaBo3a. CoCoObI CHIXKEHUS TIOTEPh a30Ta MPH XpaHEHUH HaBO-
3a. [Ipo10KUTENLHOCTD IEUCTBYS HABO3A.

becnoocmunounwiii nasos. CoctaB, CBOMCTBa U IpUMeHeHuUe, [IpuroTosienne, XxpaHeHUe U UC-
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MOJIb30BaHME KHUJKOTO M MOIYXUIKOro HaBo3a. OcobeHHOCTH ero npuMeHeHusi. CpaBHUTENBHOE Jei-
CTBHE W TIOCIICJICHCTBHUE MOJCTHIOYHOTO M OECMOACTHIIOYHOTO HaBO3a HAa YPOXKal CETbCKOXO3SIM-
CTBEHHBIX KYJbTYpP B Pa3IMUHBIX MOYBEHHO-KIMMAaTHUECKUX YCIOBUAX. COYeTaHHE M COBMECTHOE
MpUMEHEHHE HaBO3a U MHUHEpalIbHBIX yao00peHuil. CpaBHUTENbHAS OILIEHKA CTENEHU HCIIOJIb30BAHUS
pacTeHUsIMHM MUTATENBHBIX BELIECTB M3 HABO3a U MUHEPAIbHBIX ynoOpeHni. CrocoObl onpeaeneHus
KOJIMYECTBA MOJICTHIIOYHOTO HaBo3a. PacueTr konuyecTBa 0eCroICTUIOYHOTO HaBo3a. J(03bl, rryOuHa
3aJleIKu M CHocoObl BHECEHUS HaBO3a II0J pa3jMyYHble KYJIBTYPbl B CBSI3M C IIOYBEHHO-
KJIIMMaTHYECKUMH yCIIOBUSMU. MexaHu3anusi padoT Ipu HOJITOTOBKE HaBO3a, TPAHCIIOPTUPOBKE U
BHECEHUIO B MIOYBY. 3HAUEHHWE HABO3a B 3alIUILEHHOM rpyHTe. CocTaB, XpaHEHHE HaBO3HOU JKUKHU U
UCIOJIb30BaHuE ee Ha ynoOpenue. [lomer nruil, ero cocras, XpaHeHue U npuMeHeHue. Vcnonb3oBa-
HUE COJIOMBI Ha yA00peHue.
Topgh u opeanuueckue yoooperus na e2o ocHoge

3amnacsl Topda B Poccun, Buasl u Tunsl Topda, uX arpoxuMuyeckas XapakTepucTuka u 0ora-
Hudeckuil coctaB. CreneHpb pasiioxeHus Topda. 30J1bHOCTb, KUCIOTHOCTD, BIArO€MKOCTh U MOTJIOTH-
TeNbHas crocobHocTh Topha. CopepikaHNe MUTATENBHBIX IEMEHTOB B TOp(ax. 3aroToBKa U UCIOJIb-
30BaHue Topda Ha MOJACTUIKY U yaoopenue. TopdsHON HABO3, €ro yA0OpHUTEIbHAS IICHHOCTh. Y CJIO-
BUs 3P (HEKTUBHOTO UCTIONB30BaHus Topda Ha ynoOpenue. Teopernueckoe 000CHOBaHHE KOMIIOCTHPO-
BaHUA. 3HAU€HUE MUKPOOUOJIOTUYECKUX MPOLIECCOB B MPEBPALICHUH MUTATEIbHBIX BEIIECTB KOMIIOCTA
B JIOCTYIIHBIE JJIsi pacTeHHi coenuHenus. TopdonaBo3nbie koMmnocTsl. [locioiiHoe U oyaroBoe KOM-
noctupoBanue. TopdoxiKeBbIe U APYTrue BUbl KOMIIOCTOB. 3HAU€HHE COOTHOIIIEHUSI KOMIIOHEHTOB B
KOMIIOCTaxX JUIs Pa3BUTHUS MHKPOOMOIIOTHYECKUX mporeccoB. TopdomuHepanbHbie KoMrocTbl. Mc-
M0JIb30BaHWE B KommocTax (ochOpuUTHOM MYyKH, U3BECTH, 30JIbI (IIPH IMOBBIIMIEHHOW KHCIOTHOCTH
TOp(HOB) M APYTUX KOMIIOHEHTOB. XUMHYECKUN COCTAaB PAa3UYHBIX KOMIIOCTOB. Y CBOEGHHE PACTCHHSI-
MU a3oTa, ¢ocdopa, Kanus, MUKPOIJIEMEHTOB M3 KOMIOCTOB. Vcrosib30BaHuE TOPOJCKUX, MPOMBIII-
JICHHBIX U CENTbCKOXO035HCTBEHHBIX OTXO0/I0B Ha YAOOPEHHs IIyTeM UX KOMIIOCTUPOBAHUS U TEXHUKA UX
MPUTrOTOBNIEHUS. POJIb KOMIIOCTOB B 3aIIMIIEeHHOM IpyHTe. Carpornenu U UX UCIOIb30BaHHeE.
3enenoe yoobpenue

3HaueHUe 3eJIeHOro ynoOpeHus B 000rameH!u MOYBbl OPraHUYECKHM BELIECTBOM, a30TOM U
JAPYTUMH TUTATEIBHBIMU JIeMeHTaMu. DOPMBI UCTIONB30BaHUS 3€JICHOTO YI00peHus. 3HaueHue 3eje-
HOTO ynoOpeHus JUisi MaJloIUIOJOPOJHBIX INecyaHbIX MouB. PacTeHus, Bo3lenblBaeMble Ha 3€JIEHOE
ynobpenue (cuneparsl). [Ipuembl BeIpaliuBaHUsl U UCTOJIB30BAaHUS OTAEIBHBIX CHAEPATOB. JIFOMHMHEI.
Cepanemnna. Jlonnuku. KomriekcHoe ucmosib3oBaHHE OOOOBBIX CHIEPATOB Ha KOPM W yaoOpeHue.
VYnobpenue cuzneparoB. [Ipumenenue OakTepuaibHBIX MPENapaToB (HUTparuHa, pu3oTopduHa u np.)
P BBIPALIMBAHUU CHEPATOB U JIpyrux 0000BbIX. Paznoxkenue 3eneHoro ynodpenus B nouse. [1pu-
MEHeHue 3eyieHoro ynobpenuss B Poccuum u 3(p(PeKTHBHOCTH €ro B 3aBUCHUMOCTH OT ITOYBEHHO-
KJIMMAaTHYECKUX YCIOBHM. 3eleHoe ya00peHne B paliloHax opolleHus, BimsHue 3eneHoro yao0peHus
Ha ypoxal pasjIN4HbIX KYJIBTYp U CBOMCTBA IIOYBBI.

Pa3zgen 5. Ik010rust 1 IKOHOMHKA MPUMEHEHUS Y100peHn i

TexHo10rNu XpaHeHUs ¥ NIPUMEHEHHUs y100peHn i

TexHomornueckue CBONCTBA ynoOpeHWN. TeXHOIOTHS XpaHEHHS TBEPIBIX W JKUJIKHUX MHHE-
paBHBIX M OPTaHUYECKUX YIOOPEHHUH B Pa3IMUHBIX KIMMATUYECKUX 30HAX CTpaHbl. THIIBI CKIAJCKUX
MOMEILEHUN ¥ HaBO30XpaHWIHIL. [IpueMbl CHI)KEeHUsI MOTeph M KauecTBa yAOOpEHUN IpU UX TpaHC-
MOPTHPOBKE, XpaHEHUHU U BHeceHUH. [loaroToBka yno0peHuii k BHECEHUIO. TEeXHOIOTHYECKUE CXEMBI
Y MAlllMHBI U1 BHECEHUS! OPraHUYEeCKUX, MUHEPAIbHBIX (TBEPIBIX U KHUAKHX) YAOOPEHUN, U3BECTKO-
BBIX MaTepHuaiioB M rurca. KoHTponbs U oleHKa KauecTBa padoOT Mo BHECEHHUIO ynoOpeHuil. TexHuka
0€30MMacHOCTH MPH TPAHCHIOPTUPOBKE, XPAHEHUH U BHECEHUU YJOOPEHHUIA.

IKOJIOTHYECKHE H IKOHOMHYECKHe acleKThl IPMMEeHeHHUs y100peHuit

CopepxaHrie TOKCUYHBIX BEILIECTB, MPUBOASIINX K 3aTPA3HEHUIO OKPY KaloIel cpeibl B MUHE-

palbHBIX, OPTaHUYECKUX YIOOpEeHUsIX U MenuopanTax. [IpenensHo momyctumsbie konnuectsa (ITK)
AJIEMEHTOB M COEIMHEHUN B PACTEHUSX, IT0UBE, BOJIE, COJIEPKAIIMXCS B MUHEPATIbHBIX, OPraHUYECKUX
YAOOPEHUSAX ¥ METHOpaHTaX. DKOJIOTHYECKHE aCTIEKThl XUMHU3aluu 3emienenus. CoamaHCHpOBaHHOE
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IpUMEHEHHE yIOOpPEHUH U APYTUX CPEJCTB XMMH3ALUU - OCHOBA YCTPAHEHHUS OTPHLIATEIILHOTO T10-
CJIEICTBHS MX Ha [I0YBY, PACTEHUS, YEJIOBEKA U )KUBOTHBIX.

4.2. Conep:xaHue JeKIuii

Ounas ¢popma o0ydyeHHs

0/

Kpartkoe conepxanue nekuui

Konuuectso

qacoB

IIpakTrueckas

IIOArOTOBKA

Beenenue. IIpenmer, meronasl, Leau U 3aladd arpOXMMHM, B3aUMOCBS3H €€ C
JPYTUMH arpOHOMMYECKUMM M Ouonornyeckumu Haykamu. CocTosiHME M Iep-
CTHEKTHBBI IPOU3BOICTBA U MPUMEHEHUSI MUHEPATbHBIX YAOOPEHHUH, XUMHUUECKUX
MEJIMOPAHTOB, HAKOIUICHUs M UCIOJIb30BaHUS MECTHBIX yAoOpeHuil B Poccun u
Jpyrux crpanax. Mcropuueckuid 0030p pa3BuTHs arpoxuMuu B PO.

2,3

XMMHYECKHX COCTAB M NMUTAHME pacTeHWil. XMMHUYECKU COCTAaB PACTCHUU.
XUMHYECKHE DJICMCHTHI, HGOGXOI[I/IMBIG pacCTCHUSAM. Co;[epxcaHHe U COOTHOLIC-
HUS 3JIEMEHTOB IUTAHUS B PACTEHUSAX, OMOJIOTMUECKUIA U XO3SHCTBEHHBIA BBIHOC
MUTATEIbHBIX 3JIEMEHTOB CEIbCKOXO3IMCTBEHHEIMU KYyJbTypaMHu, IMIOHATHUC O KPY-
TOBOPOTE M OaJlaHCe BEIIECTB B 3eMJIeeuK. BiMsiHIEe yCIOBUI BHEIIHEH CpeIbl
Ha NMOCTYIUICHUC MUTATCIbHBIX BCUICCTB B PACTCHUA. HGKOpHeBOG IMUTAHUC pac-
TeHni. OTHOIIIEHUE PACTEHHI K yCJIOBHUSAM NMUTAHUS B pa3HbIe NMEPUOIbI BEerera-
oy, NMEpuoAUYHOCTb NMUTAHUSA paCTeHHﬁ. Pacturensnas AUAarHoCTUKa ITUTaHUs
pacrennii. KoMmmuiekcHass TMarHOCTHKa W €€ HMCMOJIb30BAHUE JJI ONTHMH3ALUN
IIUTAaHUs] PACTEHUN.

CgoiicTBa MOYBBHI B CBAA3M C NMUTAHUEM PacTeHUl U NMPUMEHEHHeM yao00pe-
Hui. CoctaB 1ouBbl. MuHepaabHas U OpraHMYecKas 4acTU MOYBbI KaK UCTOYHU-
KM AJIEMEHTOB MUTAHUSI. XUMUYECKHE COCTMHECHUS TTOYBBI, COJICPKAIINE ITIEMEH-
Thl IIHUTAHUA paCTeHHﬁ. OpraHqucxoe BCIICCTBO IIOYBBI U €0 3HAYCHHUC I
MJI0IOPOIUsl. XUMHUYECKHE U OWOJOTHYECKUE TMPOIECChI B MOYBE W MX POJIb B
npeBpameHHH IIUTATCJIBbHBIX BECIICCTB U ITOBBINICHUN 3(1)(1)6KTI/IBHOI‘O aKTyaanoro
MJI0IOPOJIUsSL TTOYBBI. BUIBI MOTJIOTUTEIHLHON CHOCOOHOCTH TIOYBBHI, UX POJIb BO
B3aMMO/ICHICTBUH MOYBHI C YJOOPEHUSIMH M B MUTaHUU pacTeHuid. CocTaB U CTpo-
€HHEe TMOYBEHHOTO IMOTJIONIAIONIEr0 KOMIUIEKCA, POJib B MMUTAHWU PACTEHUH, Tpe-
BpalieHuu ynoOpeHuil. OCHOBHbBIE 3aKOHOMEPHOCTH B3aMMOJEHCTBHS ynoOpe-
HUM, MEJTMOPAHTOB U PACTEHUU C MOYBEHHBIM MOTJIOMIAIOIIMM KOMIUIEKCOM. Pe-
aKIus MOYB, €€ POJb B MUTAHUU PACTCHUN M MPUMEHEHHH yIOOpPEHUH M MENno-
paHTOB. BUIbI KUCTOTHOCTH TTOYBHI (aKTyajbHass, OOMEHHAas, THAPOJIUTUUECKAS).
CreneHp HaCHIIIEHHOCTH MOYB OCHOBaHMIMHU. bydepHas cnocoOHOCTh MOYBHI.

7,8

XuMuyeckass MeJIMOpauus Mo4B. bamaHc Kanblys U MarHus B 3€MJICNIEIIUHA U
MyTH €ro peryiupoBanusi B Poccuu u npyrux ctpanax. OTHOLIEHUE Pa3TUYHBIX
CEIIbCKOXO3SMUCTBEHHBIX PACTEHUH W MHUKPOOPTaHU3MOB K PEAKIHUH IOYBBHI.
Heurpanuzanus kucioTHOCTH. BiusiHue W3BECTKOBAHUS HA JOCTYIHOCTh MAaKpO-
1 MUKPORJIEMEHTOB pacTeHusM. OnpeneseHne Heo0X0IMMOCTH U3BECTKOBAHUS U
10361 n3BecTd. CrocoObl M CPOKU BHECEHHsI M3BECTKOBBIX YAOOpPEHH B IMOUBY.
Buipl n3BECTKOBBIX yA0OpeHUH (TBEp/ABIE U MSATKHUE W3BECTKOBBIC TTOPOBI). XU-
MUYECKasi Menuopanus coJoHIOB. OCHOBHbIE MaTepHalibl, TPUMEHSEMbIE IS
TUTICOBaHUs TOYB. J{03bI, CPOKH M CcIOCOOBI BHECEHUs rurica. [[pyrue crnocooOsl,
UCIIOJIb3YEMBIE JIJIsl METMOPALIUH COJIOHIIOBBIX MOYB.

Munepaabnbie ynoopenusi. [loastue 06 ynoopenusx. Buasl u ¢gopmsl yaobpe-
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13

Hul. JleficTByIoIee BEmecTBO U 103kl yaoOpenuid. [loHaTHe 0 cpokax u Croco-
6ax BHeceHus. Kmaccuduxamus ygoOpeHuid. Y 1oOpeHHsT MECTHBIE U HPOMBIIII-
JICHHbIE, MUHEPAJIbHbIE U OpPraHUYECKUE, NMPOCThIe U KOMIUIEKCHbBIE, MPSIMOTO U
KOCBEHHOTO feiicTBusl. Knaccugukanus a3oTHbIX yaoopeHuit. OcHOBHbBIE (hOPMBI
A30THBIX, YI0OpEHUH, UX MPOU3BOJICTBO, COCTaB, CBOMCTBA U MpuMeHeHue. Kiac-
cudukamms pocopubix ynoodpenuil. CriocoObl mosydyeHus, coOcTaB M CBOMCTBa
dochopubix ymobpenuit. Knaccuduxanus KaaudHBIX yIOOpEeHUH, MX COCTaB,
cBo¥icTBa M mpuMeHeHue. [l03bl, CPOKH U crocoObl MPUMEHEHUs MUKPOY100pe-
Huil. TloHATHE O KOMIUIEKCHBIX yNOOpEeHHSAX (CIIOKHBIE, KOMOMHHUPOBAaHHBIC W
cmemanHbie). CriocoObl MOTyYeHHsI, COCTaB, CBOMCTBA U TPUMEHEHUE KOMILICKC-
HBIX Y100pCHHH.

14

Oprannyeckue ynoopenusi. HaBo3 kak UCTOUHUK 3JIEMEHTOB MUTAHUA ISl pac-
TEHUH W €ro pojib B KPYroBOpOTE€ MHUTATEIbHBIX BEIIECTB B 3eMJEIe-
nun. Pa3HOBUIHOCTH HaBO3a - MOACTHIOYHBIA M OCCIOACTUIOYHBLIN (KUIKUH U
MOTYKUAKAM) HABO3, UX COCTAaBHbIE YacTU. XUMHUYECKHM COCTAaB M KadeCTBO
HaB03a Pa3JIMYHbIX XKUBOTHBIX. [0ACTUIOUHBIA HaBO3.BUbl NOACTUIIKH, €€ 3HA-
YeHue, cocTaB U npuMeHenne. CrocoObl XpaHeHus HaBo3a. [Iporeccsl, mpoucxo-
JSIIME TIPYU XPaHEHWU HaBO3a, U UX OIeHKa. CrocoObl CHIKEHUS MOTEeph a30Ta
NPy XpaHEHUHW HaBo3a. [IpomomKUTENbHOCTh AEMCTBHS HaBo3a. becnoacTuinou-
HbI HaBo3. CocTaB, CBOMCTBA U NpuMeHeHHe. [Ipurorosnenue, XpaHeHue U uc-
MOJI30BaHUE KUJKOTO U MONTYKUAKOTO HaBo3a. [lomeT ntul, ero cocras, XxpaHe-
HUE U IpuMeHeHue. Vcnonb30Banne CoIOMbI Ha YAOOpeHue.

Topd u oprannueckue ynoopeHus Ha ero ocHoBe. 3anacsl Topda B Poccun. Bunbl
U TUNBl Topda, UX arpoXMMHUYEcKas XapaKTepUCTUKA U OOTaHWYECKUI COCTaB.
Hcnonp3oBanne ropoICKUX, MPOMBIIUICHHBIX U CETbCKOX03IMCTBEHHBIX OTXOJ0B
Ha yJIOOpeHUsI MMyTeM MX KOMIIOCTUPOBAHUS M TEXHUKA UX MPUTOTOBJICHHS. Poib
KOMIIOCTOB B 3aluIeHHOM rpyHTe. Camponenu u X UCIOJIb30BaHUE. 3€JIeHOE
yaoOpeHue. 3HaueHUe 3eJICHOT0 YI00peHUs B 000TallleHUH TOYBbI OPraHUYECKUM
BEIL[ECTBOM, a30TOM M JIPYTUMH MHUTATEIbHBIMU 3yieMeHTaMu. DopMbl UCTIOB30-
BaHMsI 3€JICHOTO YI0OpEHUS.

15-
17

TexHoJIOrMM XpaHeHHUs] U MPUMEHeHUus ynoOpeHmid. TexHoJOrM4ecKkre CBOM-
cTBa yaoOpeHuid. TeXHOIOTHs XpaHEHUS TBEPABIX U KUJKHUX MUHEPAIBLHBIX H Op-
TaHWYECKUX YIOOPECHHMH B Pa3IMYHBIX KIMMATUYECKUX 30HaX CTpaHbl. [Ipuemsl
CHIDKEHUS TIOTepPh U KadecTBa yI0OPEHUH pU UX TPAHCIIOPTHUPOBKE, XPAHEHUH U
BHeceHnH. [lonroroBka ymoOpeHHil K BHECEHHIO. TEXHOJIOTHYECKHE CXEMBbI U
MalllrHbl [JId BHCCCHUSA OPraHUYCCKHX, MHUHCPAJIbHBIX (TBep,Z[BIX nu )KI/II[KI/IX)
yaoOpeHul, N3BECTKOBBIX MaTepuaaoB U Turca. KOHTpoJb M OIleHKa KadecTBa
paboT mo BHeceHHIO yAoOpeHuii. TexHuka 6€30MacHOCTH IPU TPAHCIIOPTUPOBKE,
XPaHCHUU ¥ BHECEHUH YAOOPEHUH.

18-
20

JKOJI0ru4YecKHe U IKOHOMUYECKHEe ACNEeKThl NpuMeHeHUusi ynoopenmii. Co-
Jep’)KaHNE TOKCUYHBIX BEIIECTB, MPUBOISAIINX K 3arPSA3HEHUIO OKPYIKAIOIIEH cpe-
Il B MUHEPAJIbHBIX, OPraHUYECKHX yIOOpeHUsax 1 Menuopanrtax. [IpenensHo go-
nyctumbie konumuectBa (I1/IK) snemMeHTOB M coeMHEHUN B PACTEHUSX, MOYBE,
BOJIE, COJIEPKAIMXCA B MHHEPAJIbHBIX, OPTraHUYECKUX YI0OPEHUAX U MEITHUOpaH-
TaX. IKOJOTHYECKHE aCIIEKThl XUMM3aIlUH 3eMIICACINS.

Hroro

40

10%
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3aounas popma oOyuenunst

o/t

Kparkoe conepsxanue nexuuit

KonnuectBo

4JacoB

IIpaxTnueckas

MOArOTOBKA

XMMHYECKHX COCTAaB U NMHUTAHHE pacTeHMil. XMMUYECKUN COCTaB PACTECHUM.
XUMHUYECKUE IEMEHTHI, HeoOXoaumble pacTeHusM. CoaepxKaHue U COOTHOLIE-
HUS DJIEMEHTOB IIUTAHUS B PACTEHUX, OMOJIOTHYECKUNA U XO3sICTBEHHBIN BBIHOC
IIUTATCIIBHBIX JJIEMEHTOB CEJIbCKOXO3SMCTBEHHBIMU KYJIbTYypaMH, IOHATHE O
KPYroBOpOoTE€ W OajlaHCe BEIIECTB B 3eMJICNENUU. BiusHue ycloBUi BHEIIHEH
Cpelbl Ha MOCTYIJICHUE NMUTATEIbHBIX BEHIECTB B pacTeHud. HekopHeBoe nura-
Hue pacreHui. OTHOLIEHHE PAaCTEHUH K YCJIOBHSAM IUTAaHUS B pa3HbIe NMEPHOIbI
BErCTALMH, IICPUOJANYHOCT IUTAHUS PACTCHUM. PacTUTeNnbHas TMarHOCTHKA ITH-
TaHus pacreHuil. KoMIiekcHas 1MarHoCTUKa U €€ UCIOJIb30BAaHUE NIl ONTHUMHU-
3allMy MUTaHUS PACTCHUM.

CBolicTBa NMOYBBI B CBSI3U C MUTAHNEM PACTEHHMI WM NMPUMEHeHHeM ya00pe-
Huid. CoctaB nouBbl. MuHepasibHasi 1 OPraHUYECcKasi 4aCTH MOYBbI KAK UCTOYHU-
KM 3JIEMEHTOB MUTaHUsl. XUMUYECKHE COCIMHEHUS MOUYBBI, COJIEpKAIINE dIIEMEH-
Thl MUTAaHUS pacTeHuil. OpraHnyecKkoe BEIIECTBO IMOYBBI M €r0 3HAYEHUE IS
IJI0JI0pOIUs. XUMUYECKHE U OMOJOTHYECKHE MPOILECChl B MOYBE U UX POIb B
MPEBpPALICHUH MUTATEbHBIX BEIIECTB U MOBBIIICHUH 3((HEKTUBHOTO aKTyaJbHO-
O MJI0IOPOAUS MTOYBBI. BUIBI MOTTIOTUTENHHON CIOCOOHOCTH TIOYBBI, UX POJIb BO
B3aUMOJICHCTBUH MOYBHI C YIOOPEHUSIMH U B MUTaHUM pacTeHuil. COCTaB U CTPO-
€HUE MOYBEHHOTO MOTJIOUIAIOIIEr0 KOMILIEKCA, pOJib B MUTAaHUU PACTEHUM, Ipe-
BpanieHun yaobpenuii. OCHOBHBIE 3aKOHOMEPHOCTH B3aWMOCHCTBHUS yI00pe-
HUW, MEJIMOPAHTOB U PACTEHUM C ITOYBEHHBIM IIOIVIOLIAIOIUM KOMILIEKCOM. Pe-
aKUus MOYB, €€ poJib B MUTAHUU PACTEHUN U MPUMEHEHUU YIOOpEHUN M MeIHo-
paHTOB. BUbl KUCIIOTHOCTH MOYBHI (aKTyallbHasi, 0OMEHHAS, TUIAPOIUTHYCCKAS).
CreneHb HaCHIIIEHHOCTH 1MOYB ocHOBaHMsIMH. bydepHas cmocoOHOCTh MOYBBHI.

2,3

Munepaibnblie ynoopenus. [loustue 06 ynoopenusx. Buasl u popmsr yaoope-
Hui. JleficTByroIee BEMEeCTBO U 103kl yaoOpenuit. [loHsTHE O CpoKax M CHoco-
6ax BHecenus. Knaccudukanus ynoOpeHuid. Y 100peHHs] MECTHbIE U MPOMBIII-
JICHHBIC, MUHEpPAIbHBIC ¥ OPTaHUYECKUE, TIPOCThIE U KOMIUIEKCHBIC, MPSIMOTO U
KOCBeHHOTO jeicTBus. Knaccuukanus a3oTHeIX yaoopenuil. OcHOBHbIE (hOPMBI
a30THBIX, YIOOpEHHH, WX TPOU3BOJACTBO, COCTaB, CBOWCTBA M TNPUMCHEHHE.
Knaccudukanus pocopusix ynodpenuit. CriocoObl MoIy4eHus, COCTaB U CBOIi-
ctBa ochopubix ymobpenuid. Kmaccudukanus KaqauiHBIX yIOOpEHUM, UX CO-
CTaB, CBOMCTBa W MpuMeHeHue. Jl03bl, CPOKM M CHOCOOBI MPUMEHEHUS MHKPO-
ynoOpenuii. [ToHsATHE O KOMIUIEKCHBIX YAOOPEHUSAX (CIIOKHBIC, KOMOMHUPOBAH-
Hble M cMmemaHHble). CrocoObl MOJTYYeHHUs, COCTaB, CBOICTBA M INMPHMEHEHHE
KOMILICKCHBIX YI00pCHHI.

Oprannueckue ynoopenusi. Hapo3 kak HCTOYHUK 3JIEMEHTOB ITUTAHUs JIJIsl pac-
TEHUH W €ro pojib B KPYroBOPOTE MHUTATEIbHBIX BEUIECTB B 3EMIIEIE-
K. Pa3HOBUIHOCTH HaBO3a - MOACTUJIOYHBIA M OCCIIOACTUIOYHBIN (KUAKUHN U
MOJY>KUAKUM) HABO3, UX COCTABHBIE YACTH. XUMHUYECKH COCTaB M KadyeCTBO
HaBO03a PAa3JUYHbIX KUBOTHBIX. [logcTHIOUHBIA HABO3.BUbI MOACTUIIKY, €€ 3HA-
YeHue, cocTaB u npuMeHenne. CrocoObl XpaHeHust HaBo3a. [Iporeccrl, mpoucxo-
JSIIMe TIPU XpaHSHWH HaBO3a, U UX oleHKa. CrocoObl CHUKEHHS MOTEPh a30Ta
Npy XpaHeHUU HaBo3a. [IpogoiKUTENbHOCTh ACMCTBHUS HaBo3a. becnoacTuinou-
HbI HaBo3. CocTaB, cBOICTBa U IpUMEHEHUE. [Ipurorosienne, XpaHeHUE U HC-
MOJIb30BAHUE KUJKOTO U MOJYKHAKOTO HaBo3a. [loMer nTuil, ero cocras, Xpa-
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HEHHE U puMeHeHune. VIcnoap30BaHne CoIoMBbl Ha y1o0OpeHue.

Topd u oprannueckue yaoOpeHus Ha ero ocHoBe. 3amackl Topda B Poccuu. Bu-
Il ¥ TUNBI TOp(da, UX arpoXUMUYecKass XapaKTepUCTUKAa U OOTaHUYECKUH CO-
ctaB. Mcmonb30BaHWe TOPOJCKUX, MPOMBIIUICHHBIX H CEIhCKOXO03HCTBEHHBIX
OTXOZIOB Ha YOOPEHHS IyTeM MX KOMIIOCTHPOBAHUS W TEXHHUKA MX MPUTOTOBIIE-
HUs. Poib KOMIOCTOB B 3amuiieHHOM rpyHTe. Canporeny U uX UCIOIb30BaHHE.
3eneHoe yaoOpeHue. 3HaueHUE 3€JICHOr0 yI00peHuss B 000TallleHUH TIOYBHI Op-
TaHWMYECKUM BEIIECTBOM, a30TOM M JPYTHMMH MUTATEIbHBIME d1eMeHTaMu. Dop-
MBI HCIIOJIb30BAHMSI 3€JICHOTO YIO0OPEHHSL.

JKO0JI0TNYeCKHEe W IKOHOMUYECKHEe ACHeKThl NMpuMeHeHUus yaooOpenuii. Co-
JepKaHue TOKCUYHBIX BEIIECTB, MPUBOAIIMX K 3arps3HEHUIO OKpYy Karollen
cpeabl B MUHEPAIbHBIX, OPTaHUYECKUX YIO0OpeHusX U MenuopanTax. IlpeaensHo

nonyctuMble KoauyecTBa (I1/IK) sneMeHTOB U cOeAMHEHHI B pACTEHHSX, TOYBE, 1 +
BOJIE, COJCPKALINXCS B MUHEPAJIbHBIX, OPraHMUECKUX YAOOPEHUSIX U MEINOpaH-
Tax. DKOJOTUYECKUE M SKOHOMHYECKHE aCIIEKThl XUMU3ALUU 3eMJIeIEIHSI.
HToro 8 5%
4.3. Conepxxanue J1a00paTOPHbIX 3aHATHIA
Ounas ¢popma o0ydyeHHs
o 3
2 .| 58
Neo . 83| g¢
HaunmeHnoBaHue 1a00paTOpHBIX 3aHATHN =2 | E6
n/n =5 | &
E | EE
1 | OnpeneneHue cyxoro BEIECTBA BJIark B PACTUTEIBHOM MaTepHalie 4 +
) Omnpenenenue azota, Gochopa U Kanus U3 OJHON HABECKU IIPH YCKOPEHHOM 3 4
030JICHUM PAaCTUTEJILHOTO MaTepralia
3 | OnpeneneHue HUTPATHOTO a30Ta B pAaCTEHUEBOIUECKON MPOTYKIIUU 4 +
4 | OnpeneneHrie HUITPATHOTO a30Ta B PACTEHUSAX C TUCYIb(HO(DEHOTOBOM KHUCIOTOM 4 +
5 | Ompegenenrie OpraHMuecKoro yriaepojaa 4 +
6 | Onpexaenenne oO1IETro a30Ta 2 +
7 | Meroapl onpeneneHus JOCTYIIHbIX Ul PACTCHUN COSIMHEHUM a30Ta 2 +
8 | MeTob! onpeeneHus NoABIKHOTO ocdopa 1 0OMEHHOTO KaJHst 4 +
9 Onpenenenne pH mouBbl NOTEHIIMOMETPUYECKUM METOJIOM 4 +
10 | Onpexnenenue rugpOIUTUYECKON KUCIOTHOCTH 4 +
11 | Onpenenenue cyMMbl NOTJIOMIEHHBIX OCHOBaHUM (110 Kanneny-I mibkoBuILy) 4 +
12 | OnpeneneHue CTENEHU COJIOHIIEBATOCTH MOYB M pacueT HOPMBI THIICa 4 +
13 | Yaobpenus. Knaccudukanus. CBoiiCTBa MUHEpATBHBIX YI00PECHHI 4 +
14 Pacrnio3HaBanue MuHEpaibHbBIX YJ0OpeHUH (a30THBIX, (HOCPOPHBIX, KATUHHBIX, 4 N
KOMIUIEKCHBIX) 110 KAY€CTBEHHBIM peaklUsiIM
15 | Onpezenenne a30Ta B aMMHAYHBIX YJI0OPEHHSIX 4 +
16 | Ompenenenue coaepxkaHusi BojgopactBopuMoro dbocdopa B cynepdocdare 2 +
17 | Onpexnenenne o00IIETO COMEP)KaHMS a30Ta B HABO3E 4 +
13 AHanu3 U3BECTKOBBIX y00peHuii. OnpeeneHne HeUTpaIu3yomei crnocoOHo- ) 4
CTH M3BECTH TUTPOBAHUEM.
HToro 68 |35%
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3aounas popma oOyuenunst

=
2 g g
No 58|88
- HaunmeHnoBaHue 1a00paTOpHBIX 3aHATUN = 9| E 5
n/m =S| EC
B 2
$ | E¢
=
1 Omnpenenenue azota, pocdopa U Kanus U3 OJHON HABECKU IIPU YCKOPEHHOM ) 4
030JICHUH PACTUTEIILHOTO MaTepralia
2 | Metoapl onpeaeneHus TOCTYIHbBIX JJIsl pACTEHUN COEIMHEHUHN a30Ta 1 +
3 | Mertoap! onpeeneHust MoABUKHOTO Gochopa u 0OMEHHOTO KaJIUs 1 +
4 | Ynobpenus. Knaccudukarus. CBolicTBa MUHEPAIbHBIX Y100pEeHUI 1 +
5 Pacno3naBanne MuUHEpaIbHBIX YAOOpeHUH (a30THBIX, POCPOPHBIX, KAITUINHBIX, 1 N
KOMIUICKCHBIX) 110 KAY€CTBEHHBIM PEaKIIUsIM
6 | Onpexnenenne 0OIIETO COMEPIKAHMS a30Ta B HABO3E 2 +
HTtoro 8 [35%

4.4. CopepxxaHue NPaKTHYECKUX 3aHATHH

[TpakTHueckue 3aHATHS HE TPEyCMOTPEHBI YUYEOHBIM IJIaHOM

4.5. Buabl u coaep:kaHue caMOCTOATEIbHON padoThl 00yUalonuxcst

4.5.1. Buasl caMOCTOSTENHFHOM pabOThl 00yYarOITUXCST

Buapl camocTosTenbHON paboThl 00yYarOIIHXCs

KomnuectBo yacos

oudHas Gopma

3ao4Has hopma

o0yueHHS 00y4eHus
[ToaroroBka k 1a0OPATOPHBIM 3aHATUSAM U K 3alTUTE T1a00- 20 10
paTOPHBIX paboT
BrinoaHeHne KOHTPOJIBLHON pabOTHI — 60
CaMoCTOsITENIbHOE U3YUEHHE OT/IENbHBIX TEM U BOIIPOCOB 28 76
IToaroToBka K MPOMEXKYTOYHOM aTTECTAUH 9 9
Hroro 57 155
4.5.2. Coneprxanre CaMOCTOSITEIIBHOW paOOTHI 00yJArOIIHXCS
KonuuectBo
No 4acoB
- HaumenoBanmue n3yyaemMbix TEM WM BOIPOCOB
n/n 3a04Has
ouHas popma
¢dopma
o0y4eHHs
0o0y4eHHs

OO0mmue BOMpochl arpoOXMMH4YeCKHX 3HAHWH.3HAUEHHWE MMHE-

paNbHBIX, OPrAHUYECKUX YA0OpEHUN U XUMHUYECKUX MEITHOPAHTOB

B TOBBIIICHUU YPOKAWHOCTH CEIIbCKOXO3SHUCTBEHHBIX KYJBTYD,

| | YydImennu KauecTBa NPOAYKIMA U TUIO/IOPO/IHS MOYBHI. Pomnb 3a- 4

py6e)KHBIX u pOCCHﬁCKHX YUCHBIX B PAa3BUTHUH YUYCHUSA O IMUTAHUU
pacteHuii U npuMeHeHun yaoopenuit. Pons akagemuka [[.H. Ips-
HUIITHUKOBA KaK OCHOBOIIOJIOKHUKA POCCUMCKOM arpoxumun. Op-
TaHW3alUsi U pa3BUTHE arpOXMMUYECKOTO OOCTYKUBAHUS CEJb-
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CKOXO03SIMCTBEHHOTO MTpon3BoAcTBa B PD. JlocTmkeHus cOBpeMeH-
HOMW arpoXMMHUU M Nepe1oBoil npakTHKH B Poccuu 1 3a pyOeskoMm.

XUMHYECKH COCTAaB M NMUTAHME pacTeHuil.PacTeHus - KOHIEH-
TpaTOpBI OTACJIIBHBIX XHUMHWUYCCKUX JJICMCHTOB. COI[ep)KaHI/Ie 0ocC-
HOBHBIX OPTaHMYECKUX BEIIECTB B pacTeHHUsIX. MaKkpo-, MUKpPO- U
YJIBTPAa MUKPODJIEMEHTHI, UX POJIb B IMTAaHUU pacTeHUU. BiusHue
YCIIOBHM MHHEPAJLHOTO MTUTAHUS Ha COJIEP)KaHUE OEIKOB, )KHPOB,
YIJIEBOJOB U JIPYIMX BaXKHBIX OPraHUYECKUX COCIUHEHHMH, OIpe-
JEJSIONNX Ka4eCTBO YPOKACB CEIIbCKOXO3SMCTBEHHBIX KYIBTYP.
Pa3BI/ITI/I€ Hpe,Z[CTaBJIeHI/IH 0 HOCTyHHeHI/II/I IIUTATCJIIbHBIX BCUICCTB
1 WX YCBOCHHH pacTeHUsIMU. DOPMBI COCTMHEHU, B KOTOPBIX pac-
TCHUS TIOTJIOIAKOT 3JICMCHTHI ITUTAHUS. HeKOpHeBOG IINTAHUC pac—
tennii. KoMmiexkcHass THardHoCTHKa M €€ HMCIIOJIb30BaHUE I OIl-
TUMHU3AIUN [IUTAHUA paCTeHI/Iﬁ HpI/I pastquIx TCXHOJIOTUAX BO3-
JICTBIBAHMS CEIbCKOXO3SIMCTBEHHBIX KYJIBTYD.

25

IlouBa KaKk MCTOYHHUK JIEMEHTOB MUTAHUA JJIs1 pacTeHHu.Poib
ra3oBOM, JKUAKON Y TBEPAOM YaCTH MOYBHI B TUTAHUM PACTCHUN U
Tpanchopmanuu ynoopenuit. ConepkaHue 3JIEMEHTOB IHTAHUS
pacTeHuil B pa3aMyHBIX (PAKIHUIX MUHEPAITbHOW YaCTH TOYBBI U
UX JOCTYIHOCTh B pa3HbIX MouBaX. [loTeHIIMANBHOE U aKTyaJbHOE
TUTO/IOPO/INE TIOYBHI, TPYNITUPOBKA ITOYB 10 YPOBHIO aKTyaIbHOTO
TUIOZIOPOIUsl. XUMUYECKUE U OMOIOTHYECKUE TIPOIECCHl B TIOYBE U
UX pOJIb B IMPEBPAIICHUH MHUTATEIBHBIX BEIIECTB U IOBBIIICHUU
3¢ (HEeKTUBHOTO aKTyalbHOTO TUIOJOPOUS MOYBBL. 3HAYCHHE KOJI-
JOUAHOHN (ppakIyy MOYBBI B MPOIECCAX B3aMMOICHCTBHS MOYBHI C
yaoOpeHussMu u pacteHusiMU. OOMEHHOE W HEOOMEHHOE IOTJIO-
HICHUE MTOYBOM KaTHOHOB. EMKOCTB MOTJIONICHUSI H COCTaB IOTJIO-
[ICHHBIX KAaTHOHOB B pa3HBIX MouBax. OOMEHHOE TMOTJIONICHUE
AQHMOHOB. ATPOXMMHYECKasl XapaKTEPUCTHKA OCHOBHBIX THIIOB
noyB P®. Ilytu tpanchopmanyu a30THBIX, (HOCPOPHBIX, KaTHUi-
HBIX U JPYTUX COCAMHEHUH B MOYBAX U JIOCTYITHOCTh UX PACTCHU-
ssM. Ponp arpoXMMHUYecKOro aHaimM3a MOYB IS OICHKH obecrie-
YEHHOCTH PACTEHH AJIEMEHTAMH THUTAHUS, ONPEICICHHUS U KOp-
PEKTUPOBKH MX MOTPEOHOCTH 103 YI0OPECHHIA.

25

XumMHuYeckass MeJIHOpPaUMsA NMOYB.3HAUCHHUE KalbIUs U MarHus
IUIl IUTaHUsT pacTeHUii. MHOrOCTOpOHHEE JEMCTBHE U3BECTH Ha
MOYBY. YCTpaHEHUE TOKCHYECKOrO JIEWUCTBUS AIOMUHUS U Map-
radmna. Koarymnsius MOYBEHHBIX KOJUIOMIOB WM YIIyYIIEHHE arpo-
XUMHYECKHX M arpoQu3M4YecKuX CBOWCTB MOYBbl. BiusHue n3se-
CTH Ha pa3IoKEHHWE OPraHMYECKOrO BEIIEeCTBA U MOOMIIM3AIIUIO
MUTATENBbHBIX 3JIEMEHTOB MOYBHI. BiHsHIE U3BECTKOBAaHUS HA J0-
CTYIHOCTh MaKpO- U MHKPORJIEMEHTOB pacTeHusM. Mcmonb3oBa-
HUE OTXOJIOB IPOMBIIUICHHOCTH JJIsSi U3BECTKOBAHUSI MOYB. ATpo-
TEXHUYECKHE TPeOOBaHUS K U3BECTKOBBIM ynoOpeHusiM. Hopmatu-
BbI OLIEHKHM KauecTBa M3BECTKOBaHUSA.J[JTUTENBHOCTh NEUCTBUS W3-
BeCTH. MennopaTuBHOE, MOJIEPKUBAIOIIEE M OIepeKaroniee u3-
BECTKOBAaHUE KHUCIIBIX MOYB. DPPEKTUBHOCTh N3BECTKOBAHUS MIOYB
B Pa3IMUYHBIX ceBOOOOpoTax. OCOOCHHOCTH M3BECTKOBAHUS B Ce-
BOOOOpOTax CO JIbHOM W KapTodeneMm. 3HaUYeHUE W3BECTKOBAHHS
KHACJIBIX TIOYB TPH JUIUTEIILHOM NPUMEHEHUH (U3NOIOTHUECKU
KHCIIBIX MHUHEpaIbHBIX YI00peHuid.DOkoHOMUYecKass 3 heKTuB-
HOCTh M3BecTKOBaHUSA. CrocoOBl M MpHUEMbI MOBBIIICHUS 3P ek-
TUBHOCTH M3BECTKOBaHUs. ['MIcoBaHME KaK Mepa yIydlIeHUsl Co-
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JOHIOB. M3MeHEHUs, BBI3bIBa€MbIe B TOYBE THIICOM. DddekTus-
HOCTh TrurcoBaHus. OCHOBHBIE MaTepHajbl, NMPUMEHSEMBIC IS
TUTICOBAaHUS TOYB. YAoOpeHue rurcoM 0000BBIX TpaB. [Ipuemsl
noBbIIeHNUs 9)()EKTUBHOCTH THIICOBAHUSL.

A30THbBIE y100peHus. 3HaueHne MpoOJeMbl a30Ta B 3eMJICJICITHH B
ceere yuenus J[.H. IlpsauumnukoBa. Ponp a3ora B pacreHusx.
OcoOeHHOCTH THMTaHUS PAaCcTEHUH aMMOHUWHBIM W HHUTPATHBIM
azotoM. ConepraHue a30Ta B I0YBE U AUHAMUKA €70 COSIUHEHU.
[Iponiecchl aMmMOHUGBUKAIINN, HUITPUPUKAUA U TEHUTPUDUKAITUH.
KpyroBopot u 6ananc azora B npupojie. bananc a3ora B 3emieze-
muu. Oukcanus azota arMochepsl. BiausiHue a30THBIX yao0peHui
Ha PEaKLHUIO MOYBEHHOro pacTBopa. Mcmonb30BaHHE paCTEHUSMHU
azoTa yaoOpeHHil W ero mpeBpamieHus B mouse. [lorepu azora
ynoOpenuit u3 noussl. [IpuMeHeHre HHTHOUTOPOB HUTpHU(PUKALIUU
JUTsL IPEOTBPAIICHUS MOTEPh a30Ta. DPPEKTUBHOCTD PA3TUUYHBIX
¢dopM a30THBIX yIOOpPEHUH B 3aBUCHMOCTH OT CBOICTB ITOYBHI, BH-
Jla pacTeHUH U crocoba BHeceHus ynoopenuid. J[o3bl, crmocoObl u
CPOKHM BHECCHHMsI a30THBIX yIOOpEHHUH IMOJI OCHOBHBIE CEIbCKOXO-
3STUCTBEHHBIE KYJIbTYpbl. BiMsiHME a30THBIX ynoOpeHuid Ha ypo-
Kall pa3IMYHBIX KYJIBTYpP U €0 KaueCTBO. 3HAYCHHE MO3THUX MOJI-
KOPMOK a30TOM JIJIsl YJIy4IIEHUS] KauecTBa 3epHa MIIEHUIIbI U ApY-
rux KyabTyp. [lyTu moBbimeHust 3pGEeKTUBHOCTH a30THBIX YH00-
peHuil.

®ocdopubie yroopenus. [Ipodrema dochopa B 3emnenenuu u
nyTH ee pemenus. Pons pocdopa B xku3HM pactenuid. Mctounuku
docdopa mis pactenuidt. Buemaue npusnaku $hochopHOro roJo-
nanus y pacrenuid. [loctymienue ¢hochaToB B pacTeHHSI U BBIHOC
docdopa ypoxaem. Comepxkanue u GopMbl coequneHuit pochopa
B nouBax. KpyroBopot ¢ocdopa B npupose, Oananc ero B 3emie-
JIEIINHA U XO3SIUCTBE.

Ceipre 11 pon3BocTBa (hocopHbIX yaoopeHuit. Mectopoxie-
HUe amatutoB M (ochoputoB B Poccuu u npyrux crpanax. doc-
(OpHUTHI U anaTUTHI KaK ChIpbe A7 PochaTHON MPOMBIIUIEHHOCTH.
Cynepdocdar nmpocToii U TBOWHOMN, TPaHYIMPOBAHHBIA U TTOPOII-
koBuAHBINA. [Iperunurat. Cynepgoc. Tomacuuiak, Tepmodocdarsr,
docdarnuiak, odechropennsiii dhocdar. [lomudocdarer. Ucmoms-
30BaHHE OTXOJIOB MPOMBIIIIEHHOCTH, coaepxamux docdop. Doc-
dboputHas Myka U ycioBus 3h()EKTUBHOTO €€ MPUMEHECHHS. 3Ha-
YyeHue paboT POCCHIMCKHMX YYEHBIX IO 3TOMYy Borpocy. Iyt mo-
BhITIICHUS 3 (HEKTUBHOCTH (HOCHOPUTHONU MYKH.

Kanniinble ynoopenusi. Ponp xanust B xu3Hu pacreHuid. Conep-
JKaHUe Kallusl B ypo)Kae OTJENbHBIX CEIbCKOXO3SHCTBEHHBIX KYJIb-
Typ. BHenHue npusHaku KaJuiHOTO Trosnofanus y pacrenui. Co-
neprkaHue u (GopMbl Kaaus B mousBax. KpyroBopot xanust B mpupo-
ne, 6amaHc ero B 3eMIICENNH U XO3sicTBe. MecTOpOKIeHUsT Ka-
nuiHbIX cojied B Poccum m apyrux crpaHax. CeIpble KaJIMiTHBIE
COJIU: CHJIbBUHUT, KAPHAUIUT, KAUHUT, MMOJHUTAIHT, JAHTOCHHHUT U
np. B3aumopeicTBrue KanuitHBIX yA0OpEeHUN ¢ TTOYBOW. 3HAYEHUE
COJIEpKAINXCS B KATMHHBIX yIOOPEHUSX XJIOPHIOB, CYIb(aToB,
HaTpUsl U MarHus I Pa3IMYHbIX pacTeHui. [I[puMeHenue kanuii-
HBIX YJOOpEHUIl B 3aBUCUMOCTH OT OMOJOTMYECKHX OCOOCHHOCTEH
pacTeHUui U MOYBEHHO-KIMMATUYECKUX YCIOBUM. BiusHue opra-
HUYECKUX YIOOpEeHMIA, U3BECTKOBAHMS U JIPYTHX YCIOBUH Ha d(¢-
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(EeKTUBHOCTh MPUMEHECHHS KATUHHBIX y1oOpeHuid. Jl03bl, CPOKH U
CrocoObl BHECCHHSI KATUHHBIX YAOOPEHUH MO Pa3IMYHBIC KYJIb-
Typbl. BiusiHue KanmuiHbBIX ynoOpeHWH Ha yposkaili M KauyecTBO
MNPOJIYKIMH OTACNIbHBIX CEIbCKOXO3SMCTBEHHBIX KYIBTYp B pas-
JUYHBIX TOYBEHHO-KJIIMMATHYECKUX 30HaX Poccun.
MukpoynoOpenusi. 3HaueHHE MHUKPOIJIEMEHTOB [JIsl PACTEHMH.
CoaepxaHuve OTIAENbHBIX MUKPOAJIEMEHTOB B pacteHusx. Couep-
*KaHue u GOpMBI MUKPOIJIEMEHTOB B MouBax. DyHKIHUU OTHETH-
HBIX MHKpPODJIEMEHTOB (OOp, Menb, MapraHel, MOJHOIEH, IUHK,
KOOaIbT) B pacTeHUSAX. Y IOOpEHHs, conepkamue 00p, MapraHerl,
Me/lb, MOJIMOACH, IIUHK U JIPYTHe MHUKPOAJIEMEHTHI. [lomumMukpo-
yno6penus. Poib MUKpoyaoOpeHuii B MOBBIILIEHUH MPOTYKTUBHO-
CTU CEJIbCKOXO35UCTBEHHBIX KYJIBTYP B Pa3JIMYHBIX I[OYBEHHO-
KJIMMaTHYECKUX 30Hax cTpaHbl. Jl03bl, CPOKM U CIIOCOOBI IIpHUME-
HEHUS MHUKPOYJOOpEHUI B CBSI3U C MMOYBEHHO-KIMMATHUYECKUMU
YCIIOBUSIMU U OMOJIOTMYECKUMU OCOOEHHOCTAMHU KyinbTyp. [Ipue-
MBI IOBBIIIEHUS 3()(HEKTUBHOTO TPUMEHEHUS MUKPOY100pEeHUH.
KommniiexkcHbie y1o0peHusi. ATpOHOMHYECKOE U SKOHOMUYECKOE
3HaYeHHE KOMIUIEKCHBIX yHoOpeHuil. JKuakue u cycrieH3upoBaH-
Hble ynoopenus. [lepcnekTUBBI MpUMEHEHUS! KOMIUIEKCHBIX y100-
penuit B Poccun. Tykocmecu, UX cOCTaB U CBOMCTBA, 3HAYCHUE U
YCJIOBHSI TYKOCMEILICHHS.

Opranuuyeckue ynoopenusi. Haso3. 3HaueHHE HaBO3a U APYTUX
OpPraHUYeCKUX yIOOpEeHUH B MOBBIIMICHUH YPOXKAEB CEIbCKOXO035M-
CTBEHHBIX KYJBTYp, CO3/IaHUH Oe37ehuIuTHOrO OamaHca rymyca u
peryaupoBaHiM OMOJOIMYECKHX IPOLECCOB B MOYBE. 3HAYECHHE
HaBO3a KaK MCTOYHHUKA MOIOJHEHHS MOYBbI OPraHMYECKUM Bellle-
CTBOM JUIsl TOJJIEPKAHUS M YBEJIMUYEHUS COAEPIKAaHUS ryMmyca, 1o-
BBIICHUS 3(P(PEKTUBHOCTH MUHEPANbHBIX YJI0OpeHuil. 3HaueHue
IPaBUIBHOIO COYETAHUSI OPraHMYECKUX M MHHEpaIbHBIX yI00pe-
HUil. [loocmunounsiii Hagos. CTeNeHb pa3lIoKeHUs] HaBo3a. Xpa-
HEHME HaBO3a B HaBo3oXpaHuiuileu B nose. llltabeneBanne kak
HEOOXOIUMBIN TpUEM TPaBHJIBHOTO XpaHEHUs HaBO3a. 3HAUECHUE
KIKeCOOpHUKOB. [IpreMbl MOBBIIEHHUST KayecTBa U y10OpHUTENb-
Hasl LIEHHOCTh MOJCTHJIOYHOTO HaBo3a. becnoocmunounvlii HAO3.
[TpuroroBneHue, XpaHeHHE M HUCIOJIb30BAHUE >KUIKOTO M IOJIYy-
KUAKOro HaBo3a. OcobeHHOCTH ero npuMeHeHus. CpaBHUTEIHLHOE
JeiicTBUe U mocieneiicTBUE MOACTUIOYHOTO U O€CIIOCTUIIOYHOTO
HaBO3a Ha ypoXKail CeNbCKOXO03AUCTBEHHBIX KYJIbTYP B Pa3IHUHBIX
NOYBEHHO-KJIMMAaTHUECKUX yciaoBusAx. CodeTaHHe U COBMECTHOE
IpUMEHEHHE HaB03a U MUHEPAJIbHBIX ya00peHuil. CpaBHUTEIbHAS
OLIEHKA CTENEHU MCII0JIb30BaHMs PACTEHUSMM IUTATEIbHBIX Be-
IECTB M3 HaBO3a U MUHEPAIbHBIX yaoOpeHuil. CriocoOs! ompesne-
JEHHs KOJMYECTBa MOJCTHIOYHOrOo HaBo3a. Pacuer kosimdectBa
0ecroICTHIIOUHOr0 HaBo3a. Jl03bl, TIIyOMHA 3aleNKH U CIIOCOObI
BHECEHHUs HaBO3a I0J] pa3IMYHbIe KYJIbTYpPbl B CBSI3U C ITOYBEHHO-
KJIMMAaTUYECKUMHU YCIOBUSAMH. MexaHuszanus paboT MpH IMOAro-
TOBKE HABO3a, TPAHCIIOPTUPOBKE U BHECEHUIO B IOYBY. 3HAYECHUE
HaBO3a B 3amuiieHHoM rpyHTe. CocTaB, XpaHEHHE HABO3HOM K-
M U MCIIOJIb30BaHKe ee Ha yaoOpenue. Ilomer nTul, ero cocras,
XpaHeHHe U MpuMeHeHue. Vcnoap30BaHne COIOMBI Ha yA0OpEHHE.
Topg u opeanuueckue yoobpenus na e2o ochoge. CTeneHb pasio-
xeHus Topda. 30IbHOCTh, KUCIOTHOCTb, BJIATOEMKOCTh M TIOTJIO-
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TUTENbHAA crnocoOHocTh Topha. CopepkaHHe MUTATENbHBIX 3Jie-
MEHTOB B Top(ax. 3aroToBka M HCIOJIb30BaHHE Topda Ha MOJ-
CTUJIKY U ynoOpenue. TopdsHOI HaBO3, €ro yJao0puTeIbHas IEH-
HOCTb. YCIIOBUsI 3P(EKTUBHOTO HCTOIB30BaHUS Topda Ha ya00-
penue. Teopernueckoe 0OOCHOBaHHME KOMIIOCTHPOBAHHUA. 3HaYe-
HUE MUKPOOHOJOTHUYECKUX MPOIECCOB B MPEBPALICHUN MUTATENb-
HBIX BEIECTB KOMIIOCTA B JIOCTYIHBIE JJI1 PACTEHUN COCAMHEHHUS.
TopdonaBo3usie KomnocTsl. [locnoiiHoe 1 04aroBoe KOMIIOCTUPO-
BaHue. TophoxmKeBble U APYrHe BUIbI KOMIIOCTOB. 3HAUE€HHUE CO-
OTHONICHUSI KOMITIOHEHTOB B KOMIIOCTaX JJIs Pa3BUTUS MHUKPOOHO-
JOorryecKux rmporueccoB. Toppomunepanbubie KoMHocThl. HMcmonb-
30BaHHE B KOMITOCTax (OCHOPUTHONW MYKH, U3BECTH, 30JbI (IIPH
MOBBIIIEHHON KHCIOTHOCTH TOP(HOB) U APYTHX KOMIOHEHTOB. XU-
MHUYECKHIl COCTaB Pa3IMYHBIX KOMIIOCTOB. YCBOEHHE PACTEHUSIMU
azoTa, ¢pocdopa, Kanus, MUKPOIJIEMEHTOB U3 KOMITOCTOB. M CIoIIb-
30BaHUE TOPOJACKHUX, MPOMBIIUIEHHBIX U CEIbCKOXO3SIMCTBEHHBIX
OTXOJIOB Ha YZ0OpEHUs IMyTeM UX KOMIIOCTUPOBAHUS U TEXHUKA UX
IpUroTOBJIEHHS. POJIb KOMIIOCTOB B 3aIIMIIeHHOM rpyHTe. Carnpo-
HEJIH U UX UCII0JIb30BAHHUE.

TexHomornu XxpaHeHMsi M NpPHMeEHeHUsl yaoOpeHmil. Tunsl
CKJIQJICKUX NOMEIIEHUN U HaBo3zoxpaHwml. [Ipuemsl CHM>KeHUs
HOTepb U KadyecTBa yJOOpEHUIl MpH MX TPAHCIIOPTUPOBKE, XpaHe-
HUU Y BHECCHHH.

JKOJIOTHYECKHE M JIKOHOMHYECKHE AaCNeKThl NPUMEHEeHHS
ynoopenuii. CoamaHcUpOBaHHOE NMPUMEHEHUE YIOOPEHHUI U JIpy-
TuX CpCACTB XHMU3AIIMU - OCHOBA YCTPAHCHHA OTPULATCIIBHOTO
MIOCJICJICTBHSI UX Ha TIOYBY, PACTCHUSI, YSJIOBEKA U YKMBOTHBIX

Hroro 45 155

S. YueOHO-MeTOANYeCKOe o0ecniedeHne CAMOCTOATEIbLHOH padoThl 00y4arommuXxcst
10 AUCIHHUTIJIMHE

VYuebHO-MeTonuveckue pa3padboTku nmetorcs B Hayunoii 6ubnuoreke ®I'BOY BO HOxHo-
Vpansckuii [AY:

1. Arpoxumus [DJIeKTPOHHBIN pecypc] : METOA. yKa3aHus JUIsl CAMOCTOSTENIbHON paboThI [
oOydJaronuxcsi arpoHoMudeckoro Qakynprera o HampaiaeHusM: 35.03.03 "ArpoxuMus ¥ arpomnod-
BoBeaenue", 35.03.04 "Arponomus”, 35.03.07 "TexHonorus mpou3BOACTBA U MEPEPaAOOTKH CEITHCKO-
X035MCTBEHHOM MPOAYKIIMU" OYHOU ¥ 3a04uHON (popm oOyuenwus] / FOxuo-Ypansckuii 'AY, UacTuTyT
arposkosioruu ; coct.: Y. B. Cunssckuii, A. H. [Tokarunosa. - Muacckoe: FOxHo-Ypansckuii I'AY,
2017. - 26 c. Anpec B cetu: http://nb.sursau.ru:8080/localdocs/iae/ppm054.pdf

2. ATpoBeKTOp: MoYBOBeneHUE U arpoxumus, «S B Arpo» ot Poccenpxozbanka, “ArpoHOMU-
yeckuid BI”, koTopbIii cTaHeT MH(POPMAIIMOHHBIM TTOMOIIIHUKOM JUIsl arpOXUMHUKOB; M3ydeHue Biusi-
HUS JIECHBIX TIOJIOC HA CTPYKTYPY U IUIOJAOPOJME MOYBBI U UX POJIb B MOBBIIICHUH YPOKAMHOCTH CEIb-
CKOXO3SIUCTBEHHBIX KYJbTYp; "[IpUHIIMIIBI 1 METOMOJOTHS OTHECEHUS CEIbCKOXO03SIICTBEHHBIX 3€MEIb
Kpacnonmapckoro xpasi k kareropuu ,,0co00 meHHbIX https://svoevagro.ru/digital-lecture/agrovektor-
pochvovedenie-i-agrokhimiya

3. buorexHonorus: BYepa, ceroaHs, 3aBTpa, «S B Arpo» ot Poccenbxo3banka, Mpuna Jle-
Heiiren, yuensrii MI'Y um. M.B.JlomoHOCOBa, TO3HAKOMUT CITyIIaTeIeH JEKTOPHS ¢ OMOTEXHOJIOTHEH
- KOMILJICKCHOM HayKOH, pa3pabaThIBaIONIEH CIIOCOOBI MOMYyYeHHsST HEOOXOJMMBIX UEIOBEKY BEILIECTB C
MTOMOUIBIO KUBBIX OPraHU3MOB. PacckaeT o CBsi3U OMOTEXHOJOTHMHM U CEJIbCKOIO XO3sIiCTBa U MO-
IpOOHO ONMWINET COCTaBISIONIME OWOTEXHOJOTMH Ha mpuMmepax. https://svoevagro.ru/digital-
lecture/biotekhnologiya-vchera-segodnya-zavtra
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6. ®oHJ OLIEHOYHBIX CPEICTB /sl MPOBEIeHUsA
NMPOMEKYTOUYHOH aTTecCTALMHU 00y4aIOIMXCS N0 JUCHHUIIJIMHE
Jnis yCTaHOBIIEHHUSI COOTBETCTBHUSI YPOBHS MOATOTOBKM oOyuarommxcst TpedoBanusim OI'OC
BO pazpabortan ¢GoHI OLIEHOYHBIX CPEACTB JUIsl TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH M MPOBEACHUS
HpOMG)KyTO‘IHOfI arrecraluu 06yqa101u1/1xc;1 II0 AUCHUIIIINHE. CDOH,Z[ OLICHOYHBIX CPpCACTB IPECACTAB-
sieH B [Ipunoxenun.

7. OcHOBHAs M JONOJTHUTEJIbHAsI y4eOHasi JUTEPATypa, He00X0AMMAs 1JIs1 OCBOCHHS
AUCHMILTUHBI

OcHOBHas 1 JOTIOJHUTEbHAS yueOHas TuTeparypa umeercs B HayuHoit OubOmmoTeke M 3iek-
TpoHHOH MH(pOpMarmonHo-o0pazoBaTensHoOl cpeae PI'BOY BO I0xno-Ypansckuii [AY.

OcHoBHAaA:

1. Aroaun, b. A. Arpoxumus : yueObnuk it By30B / b. A. SArogun, FO. I1. XKykos, B. 1. Ko63a-
peHko. — 5-e u3a., crep. — Cankr-IlerepOypr : Jlanp, 2025. — 584 ¢. — ISBN 978-5-507-52372-

6. — Tekcr: onexktpoHHblt / Jlanp : dnekTpoHHO-OMOnMoTeuynas cuctema. — URL:
https://e.lanbook.com/book/448739
2. Hcynog, A. H. Arpoxumus : yuebroe mocodue / A. H. Ucynos. — WMkeBck : MbkeBckas [[CXA,
2020. — 82 c. — Tekcer : snexTpoHHbIH // JlaHb : 3nekTpoHHO-OnMOMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/158579
3. JlaGopaTOpHBI MPAKTUKYM IO arpOXMMHUU JJIi arpPOHOMHYECKUX CIEIHaTIbHOCTEeH : ydeOHOoe

nocobue / A.H. Ecaynko, B.B. AreeB, A.U. I[Togkonsun, O.10. Jlobankosa ; ®I'OY BIIO, CraBpo-
MOJILCKUI TOCYJapCTBEHHBIN arpapHblii YHUBEPCUTET. - U31. 2-€, epepad. u nomnonH. - CTaBponos :
CTaBpomoNbCKUN TOCYIApPCTBEHHBIN arpapHblii yHUBepcuTeT, 2010. - 276 c¢. - ISBN 5-9596-0148-6 ;
To xe [Dnextponnslii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=138771

JlomosHuTEIBHAS:

1. Arpoxumus : yaeOHuk / moj penakmueit B. I'. MuneeBa. — bpsiack : bpsuckuii 'AY,
2017. — 854 c. — ISBN 978-5-9238-0236-8. — Tekcr : 3nekTpoHHbIil / JlaHb : 31€KTPOHHO-
oubnuoteunas cucrema. — URL: https://e.lanbook.com/book/133138

2. Epmoxun, 0. U. Ilpuknannas arpoxumus : yuyeOnoe nmocobue / FO. . Epmoxun. —
Owmck : Omckuii 'AY, 2018. — 140 ¢. — ISBN 978-5-89764-733-0. — Tekcr : anekTpoHHbI // Jlanb
: aNeKTpoHHO-OnbmmoTeunas 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 ; [Onexktponnbslii pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=142362

4.

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

1. EnnHoe oKHO mocTyna K yueOHO-METOUYECKUM pa3padoTkaM https://roypray.pd
2. 9BC «Jlanp» http://e.Jlanbook.com/

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

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

9. MeToauyeckne yKazaHus JJsi 00yYAKOUIUXCS IO OCBOEHHUIO TUCIIHIIIMHBI

VY4ebHo-MeTotnuecKkre pa3paboTku umerorcs B HayuyHolt  OMOIMOTEKE W AJIEKTPOHHOW HH-
dhopmarmornHo-oopazoBarenbHo cpeae PI'BOY BO HOxuo-Ypanbckuii [AY:
1. 3yuenne cBOMCTB yaoOpeHH [DNeKTpOHHBIN pecypc] : METOJ. yKa3aHus K JTaOOpaTOPHBIM 3aHs-
THSIM JUISI CTYJIGHTOB arpoHOMHUYecKoro ¢akyiabTeTa [mo HampasieHusM: 35.03.03 Arpoxumus u ar-
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porouBoBenienue, 35.03.04 "Arponomus”, 35.03.07 "TexHonorus npou3BoACTBA U MEePepabOTKH Celb-
CKOXO35IMCTBEHHOU MpoAyKiuu" ouHoi hopmel o0yuenus| / FOxuo-Ypansckuit 'AY, UncTUTYT ar-
poakosioru ; cocT. A. H. Tlokatunosa. - Muacckoe: FOxHo-Ypansckuiit ['AY, 2017. - 32 c. Anpec B
cetu: http://nb.sursau.ru:8080/localdocs/iae/ppm080.pdf

2. XMMHYECKH COCTaB U MUTAHUE pacTeHUHl [DNEKTPOHHBINA pecypc] : y4eOHO-METOA. YKa3aHus s
a0OpaTOPHBIX 3aHATHH [/71s1 OakaJaBpoOB OYHOM M 3a04HOU GopM oOyuenus Hampasienuit 35.03.03
Arpoxumus u arponousosenenue; 35.03.04 Arponomus; 35.03.07 TexHonorust npou3BOACTBa U Iie-
pepaboTKH cebcKoXo3siiicTBeHHOM nTpoaykuun| / FOxHOo-Ypansckuiit 'AY, UHCTUTYT arposKoioruuy ;
coct. M. B. Cunssckuii. - Muacckoe: HOxno-Ypansckuit 'AY, 2018. - 36 c. Angpec B ceru:
http://nb.sursau.ru:8080/localdocs/iae/ppm120.pdf

3. XuMudeckas MeTMopalys MouB : yueOHO-MeTou4ecKas pa3paboTKa Mo TUCIUTUIHHE « ATPOXUMHUS»
JUIsi 0akasaBpoOB OYHOW M 3a04HOM (hopM 00ydeHUs, 00ydJarOIMMXCs MO HAMpaBICHUSM TOJTOTOBKH:
35.03.03 Arpoxumus u arpornouBoBeaenue, 35.03.04 Arponomus, 35.03.05 CagoBoactso / coct. 1.B.
Cunssckuil ; FOxHo-Ypansckuit 'AY, UucTtutyT arposkosiorun .— Mmuacckoe: HOxxHO-Y panbckuii
I'AY, 2020 .— 31 ¢. — Pexum nocryna: http://nb.sursau.ru:8080/localdocs/iae/ppm159.pdf

4. [TouBa Kak MCTOYHUK MUTAHUS I PACTEHUH : yueOHO-MeToauuecKast pa3paboTKa Mo AUCHHUIIIMHE
«ATpOoXUMHSI» JUIsl OaKanaBpOB OYHOH M 3a04HON (GopM 00yueHHs], 00yUaromuXCcs MO HApPaBICHUSIM
noarotoBku: 35.03.03 Arpoxumust u arpomnouBoBenenue, 35.03.04 Arponomus, 35.03.05 CamoBon-
ctBo / coct. U.B. CunsBckuii ; FOxno-Ypansckuit ['AY, UHcTuTyT arposkonoruun .— Muacckoe:
IOxHo-Ypanbckuit TAY, 2020 — 34 C. — Pexum JIOCTY-
na: http://nb.sursau.ru:8080/localdocs/iae/ppm160.pdf

5. ArpoBekTop: Mmo4yBoBeneHHE U arpoxumus, «f B Arpo» ot Poccenpxo3baHka, ‘“ArpoHOMHYECKHIT
BI”, xoropslii ctaHeT WH(GOPMAIIMOHHBIM TTOMOITHUKOM JUIS arpOXUMHKOB; V3yueHue BIMSHHS Jiec-
HBIX TI0JIOC Ha CTPYKTYPY U IUIOJOPOJME MOYBBI U UX POJIb B MOBBIIMICHUN YPOKaHOCTH CEIbCKOXO-
3SIUCTBEHHBIX KyNbTYyp; "[IpMHIUIBI M METOAONOTHS OTHECEHHUS CEIbCKOXO3SIICTBEHHBIX 3eMElb
Kpacnonapckoro kpast k kareropuu ,,Oco00 1meHHbIX ™ https://svoevagro.ru/digital-lecture/agrovektor-
pochvovedenie-i-agrokhimiya

6. buorexnosorusi: Buepa, ceroass, 3aBTpa, «J B Arpo» oT Poccenbxo3banka, Upuna Jle-/lefireH,
yueHsiid MI'Y um. M.B.JloMOHOCOBa, TTO3HAKOMHT CIyIIaTeNEH JEKTOpUsi ¢ OMOTEXHOIOTHEH - KOM-
IJIEKCHOM HayKoi, pa3pabarbIBaronieil crnocoObl MOayYyeHUs] HE0OXOJUMBIX YEJIOBEKY BEILECTB C IO-
MOIIIBIO JKUBBIX OPTaHU3MOB. PacckakeT o CBSI3U OMOTEXHOJIOTUH U CEIBCKOTO XO3SHUCTBA U TTOIPOOHO
OIMUILIET COCTABJISIIOLIME OMOTEXHOJIOTHH Ha npuMepax. https://svoevagro.ru/digital-
lecture/biotekhnologiya-vchera-segodnya-zavtra

10. CoBpeMeHHbIe HHPOPMALIMOHHBIE TEXHOJIOTHH, UCII0JIb3yeMble MPHU 0CYLeCTBIeHUH
00pa3oBaTeILHOIO NMPoUEecca MO JMCUHUILIHHE, BKJIOYAasi epevyeHb NPOrPaMMHOro odecrnedeHnst
U MH(OPMAIHOHHBIX CIPABOYHBIX CHCTEM

B Hayunoii 6ubamnoTexe ¢ TepMUHAIBHBIX CTAHIIMHN MPEIOCTaBISAETCS JOCTYI K 0a3aM TaHHBIX:
- Texakcnept (nH(popManoHHO-cripaBoyHas cucrema ['OCToB) http://www.cntd.ru/;

[lepedeHb TUIIEH3MOHHOTO NMPOrPaMMHOI0 obecnieueHus. PeKBU3NUTHI MOATBEPKIAIOIIETO J0-
KyMEeHTa:

1. Onepanuronnast cuctema Microsoft Windows PRO 10 Russian Academic OLP
1LicenseNoLevellegalizationGetGenuine. Jlunensznonnsiii forosop Ne 11354/410/44 or 25.12.2018
r.; Ne 008/411/44 ot 25.12.2018 r.

2. Oducueiit naker npunoxeranit MicrosoftOfficeStd 2019 RUS OLP NL Acdmc Jlunen3uon-
Hbli gorosop Ne 11353/409/44 ot 25.12.2018

3. AwntuBupyc KasperskyEndpointSecurity ans 6usneca, Jlunensnonnsiii torosop Ne05/44/3K/25
or 12.03.2025 r.

11. MaTepuajibHO-TeXHUYecKasi 6a3a, HeoOXoAUMAsI AJIsl OCYIIeCTBJIEHUSI
o0pa3oBaTeIbHOIO Npoecca Mo TUCHUILINHE
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Y4yeOHble ayquTOPUU ISl NPOBedeHHUS] 3aHATHH, MNPEIYCMOTPEHHBIX MPOrpamMMmoii,
OCHAILlEHHbIEe 000PY/I0BAHUEM U TeXHHYECKMMU CPeCTBAMH 00y4eHH s

1. YyeOnast ayauTopus A IPOBEICHUS 3aHATHI JIEKIIMOHHOTO THMa (OCHAIIEHA MYJIbTHME-
TUIHBIM 000pyI0BaHUEM), 3aHITHI CEMUHAPCKOTO THUIIA, BBIMTOJHEHUS KYPCOBBIX PaboT, IPYIIIOBBIX U
VHIMBUYATbHBIX KOHCYIbTALMM, TEKYLIET0 KOHTPOJISI K MPOMEXKYTOUHOM artectanuu — 217, 309.

2. YuebHas ayuTOpUs IS IPOBEACHUS J1a00paTOpHBIX 3aHATHI — 304.

IToMemeHus 1J1s1 CAMOCTOATEIBLHOM PadOTHI 00y4ar0IMXCS

1. [Tomemenus s caMOCTOSITENbHON paboThl oOyuarommxcst — aynutopust Ne 111a ocHarien-
HBIC KOMIIBIOTEPHON TEXHUKOM C MOJIKIIIOYEHUEM K ceTH «HTepHeT.

IlepeuyeHb 000pyI0BaAHNMS U TEXHHYECKHX CPEICTB 00y4YeHUs

1 Konopumetp ¢orosnexkrpuueckuiic KOK-2.
2 ®orometp otornexrpuyeckniit KOK-3.

3 pH-meTp150 -M.

4 JlaGopaTopHsble mekTpoHHbIe Becbl Acculab VIC-120d3.
5 Becwi maboparopusie BJIKT-500.

6 [lIkad BBITSKHOM.

7 HaGop CTEKISTHHOM TOCY/IBI.

8 XuMHUeCcKre peaKTUBBI.

9 HaGop TepmoMeTpOB.

10 Buckoszumerp BIDK-2.

11 CymmnbHeli mkad.
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IIPH/IO/KEHUE

®OH/JI OHEHOYHbIX CPEACTB

JUTS1 TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH | MTPOBEICHHS TIPOMEKYTOUHON aTTeCTAIUN
00y4Jarmuxcs
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N —

COAEPXKAHHUE

Komnerenuu u uX MHIUKATOPHI, OPMUPYEMBIE B IPOLIECCE OCBOCHUS TUCIUITITMHBI

[Toka3zarenu, KpUTEPUH U IIKala OLEHUBAHUS MHAMKATOPOB JTIOCTHKEHUS CHOPMHUPOBAHHO-

CTHU KOMIIETCHIIUHU

TunoBele KOHTPOJIBHBIE 33JaHUS U (MJIM) MHBIE MaTepHalibl, HEOOXOAUMBIE AJIS OLIEHKU

3HAHWM, YMEHUI, HABBIKOB U (MJIM) OMBITA JEATEIBHOCTH, XapaKTEPU3YIOMUX CPHOPMUPO-

BaHHOCTb KOMIIETEHIIUH B IIPOLIECCE OCBOEHUS AUCLATIIIMHBI

Metoauueckre MaTepHaibl, ONPEACIAIOIUE MPOLEIYyPbl OLEHUBAHUS 3HAHUHM, YMCHMIA,

HaBBIKOB U (MJIM) ONBITa JIEATEIBbHOCTH, XapaKTEPU3YIOUINX C(HOPMHPOBAHHOCTH KOMIIE-

TEHIINHN

4.1. OneHouHbIE CpelICTBA AJIs IPOBEAEHUS TEKYILIEr0 KOHTPOJISl yCIIEBAEMOCTH, B TOM
YHCJIE B IPOLECCE NMPAKTUYECKOMN MOATOTOBKH

4.1.1. OueHuBaHHe OTYeTa 1O JIAOOpPATOPHOU paboTe

4.1.2. TectupoBaHue
4.1.3  KoutpossHas paboTa

4.2. [Ipouienypsl 1 OLIEHOYHBIE CPEACTBA JUTSI POBEICHUS TPOMEKYTOUYHOM aTTecTa-
1005051
42.1. 3auger

4.2.2. Dk3aMeH
4.2.3. Kypcosas pabora
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1. KomneTeHunu U MX HHANKATOPBI, GopMHUpyeMble B polecce 0CBOCHHUS IMCIHIIIHHbI

OIIK — 1. CnocoOeH pemiaTh TUIIOBBIE 33/1a4H NMPOPECCUOHATBLHON AEATEIIbHOCTH Ha OCHOBE 3HAHUMN
OCHOBHBIX 3aKOHOB MAaTE€MaTMYECKMX M ECTECTBEHHBIX HAyK C INPUMEHEHUEM MH(OPMAaIMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH

Kox u Haumenosa-

Popmupyemsie 3YH

Hanmenosa-
HUE UHJIMKATOpa

HUE OLIEHOY-
JOCTHKEHUS KOM- 3HAHUSA YMEHUS HABBIKU

HBIX CPEJCTB

NETCHIINH
NJI-1onk-1 OO6yuatronuiics OOyuarommiics Obyuatronuiics Texymas arre-
Hcnonb3yer  oc- | AOJDKEH 3HATh OC- | JOJDKEH YMETh | IOJDKEH  BIAAETh: | CTALlUsA:
HOBHBIC  3aKOHBI | HOBHBIE  3aKOHHI | IPUMEHSATh OCHOB- | METOJJAMU M HABBI- | - OTYET MO Ja-
€CTECTBEHHOHAY4Y- | €CTECTBEHHOHAy4- | HbIE 3aKOHBI €CTe- | KaMM TpUMEHEHUus | bopaTopHOU
HBIX  JUCIMIUIAH | HBIX  JWCIUIUINH | CTBEHHOHAYYHBIX OCHOBHBIX 3aKOHOB | paborte;
TUISE pelieHus | Uit pelIeHus | TUCIUILUINH JUISL | €CTECTBEHHOHAy4- | -  TECTHPOBa-
CTAaHIAPTHBIX  3a- | CTAHJAPTHBIX  3a- | pEIICHHUS CTaH- | HBIX  JUCIUIUIMH | HUE
nad B oOsiactu ar- | a4y B OOJacTH ar- | JapTHBIX 3a7ad B | U1 pelIeHus | - KOHTPOJIbHAs
POHOMUU C TIPUME- | POHOMHUH C TpUMe- | 00JacTh  arpoHo- | CTAaHJAPTHRIX — 3a- | paboTa
HeHueM wuH(poOpMa- | HeHueM WHGPOpPMa- | MHM ¢ TIPUMEHEHHU- | a4 B obmactu ar- | [IpomexyTou-
[MOHHO- [IUOHHO- eM HH(pOpPMAIMOH- | POHOMUU C MPUME- | HasE ~ aTTecTa-
KOMMYHHUKAIIMOH- | KOMMYHUKAIIMOH- | HO- HeHueM uHpopMa- | Ius:
HBIX TEXHOJIOTHIA HBIX TEXHOJIOTHHA — | KOMMYHUKAIIMOH- | [IHOHHO- - 3a4er,
(b1.0.02-3.1) HBIX TE€XHOJIOTUM — | KOMMYHHUKAI[MOH- - DK3aMeH
(b1.0.02-VY.1) HBIX TEXHOJIOTUH —
(b1.0.02-H.1)

2. [Toka3aTejn, KpUTEPUM U HIKAJA OLCHNBAHUS UHINKATOPOB JOCTHKEHUSI KOMIIETeHIIH I
N/-1omk-1 Mcnionb3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCHMIUIMH JJIs1 pEIICHUSI CTaHIapT-
HBIX 3a/1a4 B 06.HaCTI/I anOHOMI/II/I C HpI/IMeHeHI/IeM I/IH(l)OpMaI_II/IOHHO-KOMMyHI/IKaI_[I/IOHHI:IX TCXHOJIO0-

Ui
Kputepun u mkana orieHUBaHUS pe3yJIbTaTOB O0YUYEHHUS MO JUCLHUIUINHE
dopmupyembie - = = -
3VH Henocratounsrit JlocTaTo4HbIi Cpennuii Bricokuit
YpOBEHb YpOBEHb YPOBEHb YPOBEHb
b1.0.02 - 3.1 | OGyyaromuiics He | OOyvaromuiics OOyuatommiics ¢ | OOyvaromuiics ¢
3HaeT  OCHOBHBIC | CTa00 3HAET OC- | HE3HAYUTENbHBIMU | TpeOyeMol cTere-
3aKOHBI ecTe- | HOBHbIE  3aKOHBI | OIIMOKAMM M OT- | HIO TIOJMHOTHI U
CTBEHHOHAYYHBIX | €CTECTBEHHOHAy4- | JE€JIbHBIMU IpOOe- | TOYHOCTH  3HAeT
OUCUMIUIMH A | HBIX ~ JWCHUIUIMH | JaMM 3HaeT OC- | OCHOBHBIC 3aKOHBI
peLeHus CTaH- | AJs pelIeHMs | HOBHBIE  3aKOHBI | €CTECTBEHHOHAYY-
JapTHBIX 3a4ad B | CTAHAAPTHBIX  3a- | €CTECTBEHHOHAYY- | HBIX  JHCLUIUIMH
o0JIacTM ~ arpoHo- | 1ady B OOJIACTH ar- | HeIX  JUCLUIUIMH | 7S peLeHus
MUH C TpPUMEHE- | POHOMUH C TpU- | JUId peLICHHs | CTAaHIAPTHBIX — 3a-
HUEM UH(pOpMalU- | MEHEHUEM UH- | CTAaHJApTHBIX 3a- | Aa4 B oOjactu ar-
OHHO- ¢bopmanoHHoO- a4 B 00NacTH ar- | pPOHOMUU C TIpU-
KOMMYHUKAI[IOH- | KOMMYHHKAallMOH- | POHOMHHM C IpHU- | MEHEHHEM UH-
HBIX TEXHOJIOTUH | HBIX TEXHOJIOTUH | MEHEHHEM uH- | (opMaoHHO-
(dopManoHHO- KOMMYHHKAI[OH-
KOMMYHHUKAIIMOH- | HBIX TEXHOJIOTHI
HBIX TEXHOJIOTHI
b1.0.02- V.1 | O6yuaromuiics He | OOydarommiics OO6yuaronuiics OO6yuaronuiics
yMeeT MNPUMEHATH | c1ab0 yMEeT IpPHU- | yMEeT C HE3Hauyu- | yMeeT INPUMEHATh
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OCHOBHEIE€ 3aKOHBI
€CTECTBEHHOHAYY-
HBIX  JUCIUIUIAH
IS pelIeHus
CTaHIAPTHBIX  3a-
a4 B 00JacTU ar-
POHOMHHM C TIpH-
MCHCHHUEM HH-
(bopmaroHHoO-

KOMMYHHKAITUOH-
HBIX TEXHOJIOTHI

MCHATH OCHOBHBIC

3aKOHBI ecTe-
CTBEHHOHAYYHBIX

JIVCITATIIINH JUTSt
peleHus CTaH-

JapTHBIX 3aJa4 B
o0jacTé  arpoHo-
MUU C TpUMEHe-
HUEM HH(pOpMaIH-
OHHO-
KOMMYHHKAITUOH-
HBIX TEXHOJIOTHI

TEJIbHBIMU
TPYAHEHUSAMHU
IPUMEHATh OCHOB-
HbIE 3aKOHBI ecTe-
CTBEHHOHAYYHBIX
TUCUMIUIMH — JUIs
pereHus CTaH-
JTApTHBIX 3ajlad B
o0acTH  arpoHo-
MHH C IpUMEHe-
HUEeM WH(popMalu-
OHHO-
KOMMYHHKAIHOH-
HBIX TEXHOJIOTHM

3a-

OCHOBHEIE€ 3aKOHBI
€CTECTBEHHOHAYY-
HBIX  JUCLMIIIAH
IS perieHus
CTaHJApTHBIX  3a-
a4 B o0yacTu ar-
pOHOMHH C TIpH-
MCHEHHEM HH-
dopmanroHHO-

KOMMYHUKAITHOH-
HBIX TEXHOJIOTHH

b1.0.02 - H.1

OOyuarommiicss He
BJIaJIc€T METOdaMU
W HaBbIKAMH TIPH-
MCHCHUA OCHOB-
HBIX 3aKOHOB €cTe-

CTBEHHOHAYYHbBIX
M CITATIIINH IS
perieHus CTaH-

JapTHBIX 3aJ1ady B
o0lacTH  arpoHo-
MUU C TpUMEHe-
HUEeM HH(pOpPMAIIH-
OHHO-
KOMMYHHKAI[MOH-
HBIX TE€XHOJIOTUM

OO6yuarommiics
c1abo BiageeT Me-
TOJAaMH U HaBEI-
KaMH TPUMECHECHHUS
OCHOBHEIX 3aKOHOB
€CTeCTBCHHOHAYY-
HBIX  JUCIHUILIAH
IS peleHus
CTaHIAPTHBIX  3a-
a4 B oOJyiacTH ar-
POHOMHHM C TIpH-
MEHEHUEM HH-
(bopmanoHHoO-
KOMMYHHKAITHOH-
HBIX TEXHOJIOTHI

OOyuarommiicss ¢
HEOOJIBIIIUMH ~ 3a-
TPYIHCHHUSIMHU
BIIaJIcET METOAAMM
U HaBbIKAMH TIPHU-
MEHEHHUSI  OCHOB-
HBIX 3aKOHOB €CTe-
CTBEHHOHAYYHBIX
IUCHHIUIMH  JJIS
pelieHus cTaH-
JapTHBIX 3a/ad B
obyacTid  arpoHo-
MUU C TpUMEHe-
HUEeM HH(pOpMAaIIU-
OHHO-
KOMMYHUKAITHOH-
HBIX TEXHOJIOTHUH

OO6yuarommiics
CBOOOJHO BIIAIEET
METOaMHU n
HABBIKAMU TPUMeE-
HEHUS OCHOBHBLIX
3aKOHOB ecre-
CTBEHHOHAYYHBIX
OUCHHIUIMH IS
pereHus CTaH-
JMApTHBIX 33]a4 B
obyacTi  arpoHo-
MHHA C TIpUMEHe-
HUEeM WH(popMalu-
OHHO-
KOMMYHHKAITUOH-
HBIX TEXHOJIOTHH

3. TunoBble KOHTPOJIbHBIE 3aJaHNS U (MJIH) HHbIe MATEPUAJIbI, HEOOXOAUMBIE /sl OLEHKH
3HAHMi, YMeHHUii, HABHIKOB H (MJIH) ONBITA AeSITeIbHOCTH, XapPaKTePU3y0INX
chopMHUPOBAHHOCTH KOMIIETEHIIUI B MpoIecce OCBOCHUS JUCIUIIMHBI

VY4ebHo-MeToInuecKkre pa3paboTku umerorcs B HayuHoit OuMOIMOTEKE W AJNEKTPOHHOW HH-
dhopmarmornHo-oopazoBarenbHo cpeae PI'BOY BO HOxuo-Ypanbckuii [AY:
1. XuMuUecKass MEJIHOpaLus MoYB : yueOHO-MeToAndecKas pa3paboTka Mo AUCHUIUIMHE

«Arpoxumusi» s 6aKaaBpoB OYHOU W 3a04HOM (popM oOydeHHs, 00ydarOMUXCs M0 HAPABICHUSIM
noarotoBku: 35.03.03 Arpoxumust u arponouBoBenenue, 35.03.04 Arponomusi, 35.03.05 CanoBon-
ctBo / coct. MI.B. Cunssckuii ; FOxno-Ypaneckuii 'AY, UHctuTyT arposkonorun .— Mmwuacckoe:
OsxHO-Ypanbckuii T'AY, 2020 — 31 C. — Pexum JOCTyTa:
http://nb.sursau.ru:8080/localdocs/iae/ppm159.pdf
2. [TouBa Kak MCTOYHHMK MUTAHUS JUIS pacTEHUH : yueOHO-MeTonudeckas pa3paboTka Imo
TUCIUTIIINHE «ATPOXUMHUs» JUIsi OaKaJaBpoB OYHOW M 3a04HOM (popM oOydeHHSs, O0yJarOIIMXCS IO
HanpasiieHussM noArotoBku: 35.03.03 Arpoxumus u arponousoBeneHue, 35.03.04 Arponomus,
35.03.05 Canoogactso / coct. M.B. Cunsickuii ; FOxuo-Ypansckuit [AY, MHCTUTYT arpo3koyioruu
Mnuacckoe:  IOxno-Ypansckuii I'AY, 2020 .— 34 «c¢. — Pexum  pocty-
na: http://nb.sursau.ru:8080/localdocs/iae/ppm160.pdf
3. Arpoxumusi [DJIEKTPOHHBIA pecypc] : METOM. YKa3aHHUs JJISl CaMOCTOSITEIbHON paboThI
[ms1 oOyuaromuxcst arpoHoMuUueckoro (axkynbrera o HampasiaeHusM: 35.03.03 "Arpoxumus U arpo-
nouyBoseneHue", 35.03.04 "Arponomus", 35.03.07 "TexHomorus: MpoU3BOACTBA U MEPEepabOTKH CENb-
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CKOXO3SIICTBEHHOW MPOAYKUMHU" OuHOW W 3a0uHOW popm oOyuenwus] / KOxHo-Ypansckuii [AY, Un-
CTUTYT arposkojioruu ; coct.: . B. Cunssckuii, A. H. [lokatunosa. - Muacckoe: KOxxHo-Y panbckuii
I'AY, 2017. - 26 c. Anpec B cetu: http://nb.sursau.ru:8080/localdocs/iae/ppm054.pdf

4. N3yuenue cBOMCTB ymoOpeHHil [DIEeKTpOHHBIN pecypc] : MeToAd. yka3aHus K jabopa-
TOPHBIM 3aHATHUAM ISl CTYJCHTOB arpoHOMHYecKoro (akynprera [mo Hanpasnenusm: 35.03.03 Arpo-
xumus u arponouBoBenenue, 35.03.04 "Arponomus”, 35.03.07 "TexHosorus mpou3BOACTBA U TEpe-
pabOTKH CeNbCKOXO3SHUCTBEHHONW MpoayKimu" ouyHoU (Gopmbl oOydenus] / FOxHo-Ypanbckuii T'AY,
HNuctutyT arposkonoruu ; coct. A. H. [lokatunoa. - Muacckoe: FOxno-Ypansckuit 'AY, 2017. - 32
c. Anpec B cetu: http://nb.sursau.ru:8080/localdocs/iae/ppm080.pdf

5. XWMHYECKUN COCTaB M TMUTAHUE PACTCHHHM [DJIEKTPOHHBIA pecypc] : y4eOHO-METO.
yKa3aHUs AJ1s 1a00paTOPHBIX 3aHATHH [/ GakasaBpOB OUYHOM M 3a04HOM (opM 00yUyeHHs HampaBie-
Huit 35.03.03 Arpoxumus u arponouBoseaeHue; 35.03.04 Arponomus; 35.03.07 TexHonorusi mpous-
BOJICTBA U TepepabOTKU cenbckoxo3siiictBeHHoU mponykiuu] / KOxuHo-Ypanbckuit ['AY, UncTUTYT
arpoakosioruu ; coct. M. B. Cunsickuit. - Muacckoe: Oxno-Ypansckuii 'AY, 2018. - 36 c. Aapec B
cetu: http://nb.sursau.ru:8080/localdocs/iae/ppm120.pdf

6. Arpoxumus [DJIEKTPOHHBIN pecypc] : METOAMYECKUE YKa3aHUs MO0 MU3YYEHUIO AUCIH-

TUTMHBL U 3aJjaHus 71 KOHTPOJIBHON paboThI st o0ydaromuxces Mo mporpamMmmam OakaiaBpuata (3a-
ouHasi (hopma oOydeHwus )[mo HampasiaeHuro noarotoBku 35.03.04 «Arponomusi»| / coct. CUHSIBCKUN
N. B. ; FOxHo-Ypansckuii I'AY, UnctutyT arposkonorun .— Mmuacckoe: OxHo-Ypansckuii 'AY,
2020 .— 37 c. http://nb.sursau.ru:8080/localdocs/iae/ppm163.pdf

4. MeToauueckne MaTepuaJibl, ONpeaesiioline NpoueIypbl OHeHUBAHUS 3HAHUI, YMEHUIA,
HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH, XaPAKTEPU3YIOIIUX C(POPMUPOBAHHOCTH
KOMIIeTeHII M

B manHOM paszneiie METOOMYECKUE MATEPHAIIbI, OIPEIEIISIOIINE TPOLELYpPhl OLICHUBAaHUS 3Ha-
HUM, YMEHUH, HABBIKOB, XapaKTEePU3YIOUINX 0a30BbIi Tan (GOPMUPOBAHUS KOMIIETECHIIMNA MO TUCIIH-
IUIMHE «ATPOXUMHUS», IPUBEIEHBI MPUMEHUTEIBHO K KaXIAOMY M3 HCIOJIB3YEMBIX BUIOB TEKYILErO
KOHTPOJISl YCIIEBAEMOCTH U MIPOMEXKYTOYHOM aTTECTAIUN 00YyJatOLIIXCS.

4.1. OueHouyHble cpeacTBA 15 IPOBeeHNs TEKYIero KOHTPOJIsl yCIeBaeMOCTH, B TOM
yucie B mpouecce NPaKTH4eCKoil MOAroTOBKU

4.1.1. OnenuBanue oT4€Ta 10 JTAOOPATOPHOI padoTe

Ot4er mo 1abopaTopHO PabOTE UCTIONB3YETCS IS OLEHKU KadecTBa OCBOCHHUS 00yYarOIIUMCS
OCHOBHOH TpO(eCCHOHATHLHONH 00pa30BaTEILHOW MPOTrPaMMBbl 1O OTICIBHBIM TE€MaM JIUCIUTUINHBL
Coneprxanue u Gpopma oTdeTa 1o Jab0opaTOPHBIM padOTaM MPUBOAUTCS B METOJUUECKUX YKA3aHUAX K
naboparopubiM padotam (1. 3 ®OC). ConepkaHue OTYETa U KPUTEPUHU OIICHKU OoT4yeTa (Tabj.) J0BO-
ISTCA 10 CBEJCHUS OOydaloIMXCsl B Havaye 3aHATHH. OTYET OLIEHUBACTCS OICHKOM «3aYTeHO», «HE
3a4TeHo». OIIeHKa «3aUTeHO» CTaBUTCA O0ydaronmMcs, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET KpH-
TEpHsIM, YCTAaHOBIICHHBIM TSI TIOJIOKUTEIBHBIX OICHOK («OTIMYHO», «XOPOIIO», «YIOBICTBOPHUTEIH-
HO»). O1IeHKa 00BSABISIETCS] 00YYaIOIIEMYCsl HETTOCPEICTBEHHO TIOCIIE CIaYH OTUETa.

IlIkana Kpurtepun oneHuBanus

- U3JI0)KEHHE MaTepuasa JOTHYHO, TPaMOTHO;
- cBOOOTHOE BIIA/ICHUE TEPMUHOJIOTHEIH;

- YMEHHE BbICKa3bIBaTh U OOOCHOBaTh CBOM CYXJECHHUS IPU OTBETE Ha
KOHTPOJIBHBIE BOIIPOCHI;

OreHKa «3a4TeHO» - YMEHHE NMPOBOJUTH U OLIEHUBATh PE3yIbTaThl U3MEPEHUI;

- CIIOCOOHOCTH pa3periaTh KOHKPETHbIE CUTyalluy (JOMyCKAaeTCsl HaIu4yKe
MaJIO3HAYUTENIbHBIX OIIMOOK WM HEJOCTATOYHO IMOJIHOE PACKPBITUE CO-
ACPIKAHUA BOIIPOCAa WK MOTrpCIIHOCTL HCIIPUHIUIIUAIIBHOTO XapaKTCpa B
OTBETE Ha BOIPOCHI).
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O1LieHKa «HE 3aUYTECHO»

- OTCYTCTBHE HEOOXOIUMBIX TEOPETUYCCKUX 3HAHUH; JOMYIICHBI OIITHOKH
B OIIpCACICHUN HOHATUU U OIHMCAaHUU N3y4aCMbIX SIBJICHUU U mponeccos,
MCKa)XEeH MX CMBICII, HE IPaBUJIHHO OIEHUBAIOTCS PE3YJIbTAaThl U3MEPEHHUIA;
- HE3HAaHWE OCHOBHOTO Marepualjia y4eOHOW MpOrpamMMbl, JOIYCKAIOTCS
rpyObI€ OIIMOKY B U3JIOKCHUH.

Kputepun ouenku orsera (Taln.) TOBOAATCA A0 CBEACHHMS OOydalOIIMXCS B Hayayue 3aHATHM.
OneHka 00BsBISIETCS 00YYaIOLEMYCsl HEITOCPEICTBEHHO 10CIIE OTBETA.

Ikaja Kputepuu ounenuBanus

- 00yJaroIMIACs TIOJTHO YCBOMJI yUE€OHBIN MaTepual;
- TIPOSIBIIICT HABBIKU aHANN3a, 00OOIICHHS, KPUTUIECKOTO OCMBICIICHUS U
BOCHpUATUS UH(OpPMALIMK, HABBIKUA OMHCAHUSA OCHOBHBIX (PU3NYECKUX 3a-
KOHOB, SIBJICHUI U IIPOLIECCOB;

Ouerka 5 - MaTepual U3J0KeH IPaMOTHO, B ONPEAESIEHHOM JIOTMYECKOil MmocieaoBa-

(OTIHHO) TEIHHOCTH, TOYHO UCTIONIB3YETCSI TEPMUHOJIOTHS;
- MOKa3aHO yMEHHE WJUIIOCTPUPOBATH TEOPETHUUECKHUE IOJIOKEHUSI KOH-
KPETHBIMU MTPUMEPAMU, IPUMEHSTh UX B HOBOW CUTYaIIUU;
- IPOJIEMOHCTPUPOBAHO YMEHHUE peIIaTh 3a/1a4H;
- MOTYT OBITh JOMYIEHBI OJHA—/[BE HETOUYHOCTH MPU OCBEIIICHUH BTOPO-
CTETIEHHBIX BOIIPOCOB.
OTBET YIOBIETBOPSET B OCHOBHOM TPeOOBAaHUSM Ha OICHKY «5», HO TPH
STOM UMEET MECTO OJUH U3 HETOCTaTKOB:

OueHka 4

(xopo1o) - B YCBOEHUH y4eOHOro MaTepuaia JOMyIIeHbl HeOOIbIIe MPoOebl, He
MCKa3UBIIHNE COJIEP)KaHNUE OTBETA;
- B PEIICHUH 33]1a4 JOMYIICHbI HE3HAYUTEIbHBIC HETOYHOCTH.
- HETIOJIHO WJIM HEMOCIIE0BaTENbHO PACKPHITO CO/Iep)KaHne MaTepuasa, HO
MOKa3aHo 00Ilee MOHWMAaHUE BOIMPOCa M MPOJEMOHCTPUPOBAHBI YMCHHSI,
JOCTATOYHBIE I JAIbHEHUIIIET0 YCBOCHHS MaTepuaa;

Oneika 3 - UMENHCh 3aTPyTHEHUS WU JOMYIIEHBI OMMOKU B OMPEICICHUN TOHS-
TUH, UCIIOJIb30BAHUN TEPMHUHOJIOTHH, OMUCAHUU (PU3MUECKUX 3aKOHOB, SIB-

(YIOBIIETBOPUTEIBHHO) N

JICHUI W MPOIIECCOB, PEIICHUH 3a/1a4, UCIPABICHHBIC TOCIE HECKOIBKUX
HaBOJSILIUX BOIIPOCOB;
- HETIOJTHOE 3HAHUE TEOPETHUECKOTO MaTepraa; 00yJarouiics He MOKET
MIPUMEHHUTH TEOPUIO B HOBOW CUTYAIIUH.
- HE PACKPBITO OCHOBHOE COZIepKaHUe YIeOHOTO MaTepuaa;
- 00HapyXeHO HE3HAHHE WM HETIOHUMaHHUe OOJIbIIeH MM HanboJiee Bax-

Ouerka 2 HOM YacTH yueOHOro Marepuara;

(HEyIOBJIETBOPUTEILHO)

- TOMYIIECHBI OMUOKKA B ONPENeIICHUN TOHATUH, IPU UCIIOIB30BAHUU TEP-
MUHOJIOTUY, B OMHCAHUUA (UBUYECKUX 3aKOHOB, SIBICHUU H TPOIECCOB,
peIeHu  3a7a4, KOTOpble HE UCIPABIICHBI IMOCE HECKOJIBKUX HABOJSIINUX
BOIIPOCOB.

4.1.2. TectupoBaHue

TectupoBaHue UCHONb3YyeTCS I OLEHKM KAauecTBa OCBOEHHS OOydYaroUIMMCS OCHOBHOHM IpO-
(beccroHanbHON 00pa30BaTEIbHON MPOTrPaMMBl MO OTJENBHBIM TEMaM WM pa3/ielaM AUCLUILUINHBL.
Tect mpencraBnser coOOil KOMIUIEKC CTaHIAPTU3WPOBAHHBIX 3alaHUM, MO3BOJISIOUIMNA YHIPOCTUTH
IpoLelypy U3MEpEHNUs 3HaHUH U yMeHHi oOyuaromuxcs. OOydaronMes BbIJAIOTCS TECTOBBIE 3aja-
HUS C (OPMYIHUPOBKOIM BOIIPOCOB M MPEIOKESHUEM BBIOPATh OJMH MPABHIILHBIA OTBET U3 HECKOJIBKUX

BAapHWaHTOB OTBETOB.

Ne

O1ieHOYHBIE CpeCTBa Kon n HaumeHoOBaHMe NH-

29




TectupoBanue

JMKAaTOpa KOMIETEHITUN

Ilumanue pacmenuti

1. [Tpupoct ypoxkas 3a cueT yno0peHHit

A)50 %;

Bb) 100%;

B) 20%.

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

b) 3 noussr;

B) 13 nouBsl, BO/IBI ¥ BO3TyXa.

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

b) smemeHTHI IUTaHUS;

B) Temno, s1eMEHTHI MUTAHUS, CBET.

4. OcHOBHas 4acTh OOIIECH MacChl CyXOro BEIIEeCTBa
A) 6enku, )KUPBI, YTICBOIBI;

b) 6enku u xKupsr;

B) 6enku u yrieBoasl.

5. Macca cyxoro BeliecTBa B ToMarax, neprax u oryprax:
A) 4-8%;

B) 5-10%;

B)2-3%;

6. Macca cyxoro BeliecTBa B 3J1aKax:

A) 85-88%;

B) 90-95%;

B)70-80%.

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

b) yrnepon, Bonopon, a3or;

B) Bogopon, azot, kuciopoa.

8. daromuro3s 3To:

A) 3axBaT KJIETKOM TBEPJIbIX YACTHIL;

b) 3axBar Kamenb KUJIKHX BEIIECTB;

B) 3axBart 1 TBEPABIX U KUAKUX YACTHII.

9. I[ImHOIIUTO3 3TO:

A) 3axBaT Karenb JKUJIKNX BEIISCTB;

b) 3axBart TBepabIX YacTHIL;

B) 3axBart 1 TBEPABIX U KUAKUX YACTHII.

10. Ilpu HenoctaTtke docdopa pacTeHHE UMEET:

A) TEMHO-3€JIEHYIO OKPacKy;

b) )xenTyro okpacky;

B) xenrto-3eneHyro okpacky.

A3zomHvie yooopeHus

1. Kakue ynoOpeHust oka3pIBal0T HauOOJIbIIIee BIMSHIE HA Be-
JINYUHY ypoxkas?

a) a30THbIC yI0OpeHus

0) KaMitHBIC YI00PCHHS

B) pocdopHbIe yaoOpeHHs

2. MoueBuHa (KapbamMu1) OTHOCUTCS K ...

a) aMHJIHBIM yOpEeHUsIM

0) aMMHAYHO-HUTPATHBIM YI00PEHUSM

B) aMMHAYHBIM YAOOPECHUSIM

W/I-1omk-1
Hcnonb3yeT OCHOBHBIE 3a-
KOHBI €CTECTBEHHOHAYYHBIX
IUCHUIUINH JUISL  PELICHUs
CTaHJApTHBIX 337a4 B 00Jia-
CTH arpOHOMHU C TPUMEHE-
HUEM MH(POPMALOHHO-
KOMMYHHKAI[HOHHBIX  TeX-
HOJIOTUH
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3. Kakoe cozeprkanuie a30Ta B MOUEBUHE

a) 46%

0) 34,6%

B) 24%

4. MoueBrHa U151 yIOOpEHU BBIITYCKAETCS B ...

a) rpaHyJIMPOBAaHHOM BUJE

0) >KUJIKOM BUJIE

B) B BUJIE KPUCTAJUIMYECKOTO BEIIECTBA

5. Kakoe ynobpenue cogepkuT HanOobIee KOJIMIecTBO a3ora?
a) 0E3BOIHBIN aMMHUAaK

0) cynbdar aMMOHHS

B) KapOOHAT aMMOHHSI

6. K aMMOHMITHBIM y100pEHUSM OTHOCHUTCH ...

a) cynb(har aMMOHUS

0) aMMOHMI{Has1 cCenuTpa

B) CyJIb(OHUTPAT AMMOHUS

7. Kakoe coznepkaHue a30Ta B aMMHAauyHOU cenuTpe?

a) 34%

0) 24%

B) 16%

8. Kakoe ynoOpeHre 0THOCUTCS K (PU3HOTOTHYECKH IETOYHBIM?
a) HUTpaT HATPHUS

0) HUTpAT aMMOHUS

B) XJIOpH]I Kajus

9. K kakuM y1oOpeHUsIM OTHOCHUTCS KaJlbI[MeBasi cenurpa?
a) HUTPAaTHBIM YJI00pEHUSIM

0) aMUIHBIM YI0OpEHUSIM

B) aMMOHUWHO-HUTPATHBIM yI00PECHUSIM

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

0) KanpLueBas cequTpa

B) HUTpAT HATpUs

Kanuiinvie yooopenus

1. Ponpb kanus B U3HU pacTEHUI?

a) Kanuit sBnsieTcs OAHUM U3 OCHOBHBIX 2JIEMEHTOB MUHEPAJIb-
HOTI'O ITUTaHUs paCTEHUN

0) Co3naeT OnaronpusiHpIe YCIOBUS.

B) OTyruBaeT BpeauTenei.

2. Kakoe KOInu4ecTBO Kalausi COAEPKUTCS B OYBE CEPO3EM?

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

6) 10 0.5-0.7 % (15-21 T/ra B IaXOTHOM CJIO€)

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

3. KpynHbie MeCTOPOXKACHUS KaTUHHBIX COJICH ?

a) CackaueBaHCKOE MECTOPOKIACHUE

0) BepxHnekamckoe MECTOPOKIACHUE

B) OTO XuMHU4eckas popmya, Co3JaHHAs UCKYCCTBEHHO

4. Kak moiy4aroT XJIOPUCThINA Kaaui?

a) BzaumonelicTBreM T'UIPOKCUA Kalusi C COJITHOM KHCIIOTOM:
KOH + HCl — KCI + H,0

0) B3aumopeiicTBuEM ruApOKCHIA KAUS C CONMSTHOM KUCIIOTOM:
KOH + Cl — KCI + Oz

B) B3auMopeiicTBueM r’uApOKCHIa KaJIMsl C COISTHOM KUCIOTOM:
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KCI + HC1 — H20+ KOH

5. Kakue npoMBITIIIEHHBIE OTXO/IbI HCIIONIB3YIOTCS B KA4eCTBE
KJIMHHBIX y100peHuii?

a) 'ymyc

0) Onunxu

B) MbuIbHAs Boa

6. MexaHn3M B3aMMOJICHCTBUS KATUIHHBIX yIOOPEHHH C 1MOY-
BOM?

a) KAaTHOHBI POHUKAIOT B MEKIAKETHBIC TPOCTPAHCTBA

0) paclIeruieHneM yTeM BbIACTIEHUS KUCIOT PACTEHUSIMU

7. B kakux opmax couep>KuTCs Kauii?

a) ['panynbl

0) [Inacthr

B) PacTBOp

8. OxapakTepusyiTe JOCTYTHOCTh JJIsl PACTEHUI pa3Iu4HbIX
dhopm kamus?

a) Kanuii nouBeHHOro pacTBopa (BOJOPaCTBOPUMBIiL)

0) Kanuii moryomeHHbIi (0OMEHHBIN )

B) Kanuit HeoOMeHHbIH ((hUKCHPOBaHHBII)

9. CBoiicTBa 1 0COOEHHOCTH MPUMEHEHHS 3TOTO YI00peHHUsI?
a) OTOT XUMUYECKHUN AIIEMEHT PACTCHUS MOTPEOUTH MOTYT
TOJIBKO B PaCTBOPE BOJIbI

0) [ToTpebmnsitoT B 11000M BUIE

10. Kakoe BnusiHUE KaJIMAHBIE YIOOPEHUS OKa3bIBAIOT HA CBOM-
CTBa MOYBHI?

a) MI3aMeHeHnsIMU (HU3UKO-XUMHYECKUX CBOMCTB TIOYB

0) He usmenser cocraB mO4YBEI

Mukposnemenmul u MUKPOYOOOpeHUs

1. MuKpO3I€MEHTBI —3TO

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

6)N,P K .S ,Ca Mg

B)Al, Br, Z, H20

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

6)0,1-1%

B)3-5%

3.Pacder ynoOpeHust 111 BHEKOPHEBOM OAKOPMKH Mo yao0pe-
HUH

a)50-100rpamm/rextap

6)10-50rpamm/rexTap

B)100-150rpamm/rexTap

4.Cxonbko % neicTByroIero BenecTsa B Monubaar aMMOHUS
HaTpust 1 Monubiare aMMOHUS.

a)35-50%

6)15-20%

B)5-10%

5.Ilpusnaku nedunmra Mo B pacTCHUSX.

a) CXO/IHO C a30THBIM T'OJIOJIAHUEM, JIUCThS OJIETHO —KEIThIE
0) 3agepiKka [BETEHUS

B) OrpOMHBIE ¥ TEMHO 3€JICHbIC JTUCThS

6.HenocraTok B B pacTeHmsix.

a) YMCHBIIICHHE KOJI-Ba IIBETKOB, OIIaICHHE 3aBs3ei
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0) CyXOCTh M OIaJICHUE JTUCTHEB

B) 'HUeHue oT KOpHS

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

0) lepHOBO-TIOA30IHCTHIC

B) CyrinuHuCTHIE.

8.CKOJIbKO KT BHOCAT B IOYBY OOpMarHuBbIe y100peHUsI.
a)60-100xr /rexktap

6)10-50kr/rexTap

B)100-200kr/rekTap

9.HenocraTtok Zn B pacTeHUSIX MPU3HAKU

a) XJ10p03 U pO3ETOYHOCTh

6) CyXoCTh BETOK

B) Onanenne ¥ THUEHUE TIJI0JIOB.

10.Pacuer CuSO4(cynbdar Menn) BHECEHHS B TOUBY
a)10-12kr /rextap

0)1-5kr/rexrap

B)S5-10kr/rexrap

Opeanuueckue y0oopeHust

1.YTo0 BXOAUT B COCTaB HaBO3a

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

0) TBep/ible BbIACIECHUS KUBOTHBIX, TOJCTHIIKA

B) )KHMJIKH€ BBIICIICHUS )KUBOTHBIX, TIOJICTHIIKA

2.Uem OoraTsl TBEpbIC BBIICICHUS KUBOTHBIX ?

a) Azot, ¢pochop, Kanuii

0) Azort, pochop, KaabIui

B) ®ocdop, kanpuuit

3. I'maBHas 3aaya pallMOHAJILHOTO XpaHEHUsI HaBO3a

a) YMEHBIINUTH MOTEPU aMMHUaKa

0) YBennuuTh MOTepU aMMHAKa

4. K yeMy MpUBOJIUT OTCYTCTBHE WJIM HEJOCTATOK TOICTHIIKH
IUIS HaBO3a

a) Bce ykazaHHbIe HI)KE BapUAHTHI OTBETOB

0) yTeuKka HaBO3HOM JKHKHU

B) OOJBINIME TOTEPU AMMHAYHOTO a30Ta

I') YMEHBIIIAET HAKOIIJICHUE HAaBO3a B XO341CTBE

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

a) KOTJIOBAHHOT'O THIIA

0) Ha3eMHOI0 THIIA

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

a) Topd, cyxoii mepernoii, mopouIKoBUIHbIN cynepgocdar

0) mopomKOBHAHBIN cyniepdocdar

B) Topd, cyxoii mepernoit

T') CyXOM MeperHou, MopoKOBHAHBIN cyniepdocdar

7. I[lpuMeHeHne NTHYBETO MOMeTa 0COOEHHO 3(PpPEeKTUBHO 111517
a) [11010BO-ATOJHBIX KYJIBTYp, KapTO(dens, KOpPMOBBIX KOpHE-
TJI0/IOB

0) II0JJ0BO-SATOAHBIX KYJIBTYP

B) KapTo(essi, KOpPMOBBIX KOPHEIUIOI0B
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') KOPMOBBIX KOPHEIJIO/I0B, MI0I0BO-SITOIHBIX KYJIbTYP

8. 13 uero cocrout Top¢?

a) pacTUTEIbHBIX OCTATKOB, MUHEPAJIbHBIX BELIECTB

0) MUHEPATBHBIX BEIICCTB

B) PaCTUTEJIbHBIX OCTATKOB

9.YTo nmpoucxoauT Mo BIUSIHUEM HaBo3a ¢ Tophom?

a) yMEHbIIIaeTCsl KUCIOTHOCTh Top(da, ycunuBaeTcs Ouonoruye-
CKasl IeATeIbHOCTh B KOMIIOCTE

0) yBeIMUYUBAETCS KUCIOTHOCTH TOp(a, yCHIIUBAETCs OMOJIOTHU-
Yeckasi 1eATeIbHOCTh B KOMIIOCTE

B) KUCJIOTHOCTh OCTAETCS MPEKHEH, YCUITHBACTCSI OMOJIOTHYe-
CKasl AeSITeIbHOCTh B KOMITOCTE

10. K oprannyeckum y100peHUSIM OTHOCSTCS

a) Topd

0) cynbdar xKanus

B) MOUEBHHA

r) cynepdocdar

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

0) oxoyo 1,0

B) 0k0:10 2,0

r) okoio 3,0

1) okoio 5,0

12. B kakOM HaBO3€ cojepKaHue a30Ta Oosbie?

a) HaBO3 Ha TOP(SIHOM MOCTHIIKE

0) HaBO3 Ha COJIOME

13. HaBo3, notepsiBuiuii 50 % nepBoHayaJIbHOTO Beca, Ha3bIBa-
eTcsl:

a) MepenpeBLUINM

0) CBEXXKUM

B) NIOJIyTIEPENPEBILINM

') IEPETHOEM

1) KIaCCHYCCKUM

14. CBexuil HaBO3 —3TO

a) c1abopa3IoKHUBIIASACS Macca, COJIOMa B KOTOPOU COXpaHsIeT
MepBOHAYANIbHBII LIBET U TPOYHOCTb.

0) onHOpoAHAst Macca, cofepkUT 50 % OT UCXOMHOUN MacChl U
OpraHM4YeCcKOro BeniecTna. B Hell HEBO3MOXKHO ONpPEETUTh 1a-
e OTJACNbHBIC AJIEMEHTHI MOACTUIIOYHBIX MAaTEPUATIOB.

B) pbIXJIas 3eMJIMCTas TEMHAsi OJTHOPOJIHAs Macca, COJIEPKUT He
6omee 25 % Macchl 1 OPraHMYECKOTO BEIIECTBA OT UCXOTHOM
BEJIMYMHBI CBEKEr0 HaBO3a

15. Kakoe conepxaHue BOJbl B ITOJIYKHJIKOM HaBo3€e?

a)1mo 90 % BoEI

0) 90-93 % BoxwI

B) Oosiee 93 % BonbI

16. B xakoii neproa BpeMEHH rojia JIydlle 3aeJIbIBaTh NTHUNI
nomer?

a) OCCHbBIO

0) BecHoOIl

B) JIETOM

17. Kaxoit Bug Topda oTinyaeTcst ciiaboi CTENEHbIO pa3ioxke-
HUSL PACTUTENHHBIX OCTATKOB M BRICOKOW KHCIOTHOCTBIO.
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a) BEpXOBOi1

0) HU3UHHBIHI

B) NEPEXOTHOMN

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

a) 0,2 xr

0) 0,5kr

B) 1 kr

19. CkoibKO MECALIEB HY>KHO BBIJIEPKUBATH KOMIIOCT, €CJIU B
€ro cOCTaB BXOAAT (heKaIuH, AJIsl THOETH BO3ZMOKHBIX UL
reJIbMUHTOB?

a)9

0) 1

B)3

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

a) Ui

0) KOMITOCT

B) KYpUHBII IOMET

ITo pe3ynbpTatam Tecta 00ydaromeMycsi BHICTABIISETCS OLICHKA «OTIMYHO», «XOPOIIO», «YyIOBIIE-
TBOPHUTEIHHO» WIIA «HEYJAOBICTBOPUTEIILHO.

Kputepun onennBanus orsera (Tabi.) TOBOIATCS 1O CBEJIEHUS 00yYaroMUXCs A0 Hadajla TeCTH-
poBanms. Pe3ynbpTar TecTUpOoBaHUs 00BSABISETCS 00YUYArONIEeMyCsl HETIOCPEICTBEHHO MOCIIE €ro CAauu.

Mxaia Kpurepun oueHuBanust
(% npaBHJIBLHBIX OTBETOB)
Onenka 5 (OTIIMYHO) 80-100
Ouenka 4 (xopo1io) 70-79
Onenka 3 (yI0BJIETBOPUTEIHHO) 50-69
Orenka 2 (Hey10BJIETBOPUTENIBHO) Mmenee S0

4.1.3. KonTponbHas paboTa

KoHTposbHas paboTa nmpeaycMoTpeHa i 3a09H0 (OpMBbI 00yUIEHUSI.

KoHnTponbpHas paboTa OlleHUBAETCS KaK «3a4TCHO» UITU «HE 3a4TCHO.

Kputepuu orieHKr KOHTPOJILHOU pabOTHI (Ta0J1.) TOBOAATCS /10 CBEJCHUS CTYACHTOB HA yCTa-
HOBOYHOM nekiuu. ColiepikaHue, MOPSA0K BBITIOTHEHUS i TPEOOBaHUs K OOPMIICHHUIO H3JIOKECHBI B
METOAMYECKUX YKa3aHUSIX K BBIMOJTHEHUIO KOHTPOJIBHOU Pa0O0THI: ATpoXuMust [DJIEKTPOHHBINA pecypc]
: METOIMYECKUE YKa3aHUsl TI0 U3YUCHHUIO TUCIIUTUTMHBI M 33/1aHUs U1 KOHTPOJIBHOU paboThI Jist 00y-
YarolMXxcs Mo MporpaMMaM OakanaBpuaTa (3a04Hast popma 00ydeHHs)[ 110 HanpaBIEHHUIO MOATOTOBKU
35.03.04 «Arponomus»] / coct. Cunsisckuii 1. B. ; FOxxno-Ypansckuit 'AY, MHcTUTYT arposkosnorun
.— Muacckoe: IOxHno-Ypansckuit 'AY, 2020 .— 37 c.
http://nb.sursau.ru:8080/localdocs/iae/ppm163.pdf

Onenka 0OBSBISIETCS CTYACHTY MOCIE TPOBEPKH KOHTPOJIHHON pabOTHI.

IlIkana | Kpurtepun oneHuBanus
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- CTYJIEHT TIOJIHO YCBOWJI yUeOHBIN MaTepua;

- IPOSIBIISICT HABBIKK aHaIN3a, 0000IIEHNUs, KPUTUIECKOTO OCMBICIICHUS U
BOCHPUATHS UH(DOPMALINH;

- MaTepuall U3JI0KE€H I'PaMOTHO, B COOTBETCTBUU C 3aJaHUEM, TOUHO HC-
MOJIb3YETCSl TEPMUHOJIOTHUS;

- MOKAa3aHO YMEHHE WJUIIOCTPUPOBATH TEOPETUYECKUE MOJIOKEHUS KOH-
KpPETHBIMU [TPUMEpPaMU, IPUMEHSATh UX B HOBOW CUTYalIUU;

- TIPOAEMOHCTPUPOBaHA CHOPMUPOBAHHOCTh U YCTOMYMBOCTH KOMITETEH-
LW, YMEHUI U HABBIKOB;

- MOTYT OBITH JIOMYIIEHbI OJHA-IBE HETOYHOCTU MPHU OCBEILEHUU BTOPO-
CTENEHHBIX BOIPOCOB;

- TpeboBaHUs K 0DOPMIICHHIO PaOOTHI COOTIOICHBI.

OlLleHKa «3a4TEHO»

- HE PaCKpPBITO OCHOBHOE COJICp)KaHKe yUeOHOTO MaTeprana;

- 00HapyXeHO HE3HAHWE WJIM HeMOHUMaHue OoJbIlei nian Hanboiee Baxk-
HOH YacTH y4eOHOT0 MaTepuaa;

- JIOMYIIEHBI OIIMOKU B OIPECIIEHUH OHATHH, IPH UCIIOIb30BaHUH Tep-
MUHOJIOTHH;

- He c(hopMUPOBaHBI KOMIIETEHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIIME 3HA-
HUS, YMCHUS U HaBBIKH;

- TpeGoBaHus K 0popMIICHHIO PabOThI HE COOIIOACHBI.

O1eHKa «HE 3aU4TEHO»

4.2. [Ipoueaypsl ¥ OLIEHOYHBbIE CPEACTBA /AJIsl MPOBeIeHUS MPOMEKYTOUHON ATTEeCTALNH

4.2.1. 3auer
3ader sBiseTcss (GOpPMOW OIICHKM KadyecTBa OCBOCHMsI OOYydYalOIMMCS OCHOBHOW MpPOQeccho-
HAJIbHOW 00pa3oBaTeIbHOM MpOrpaMMbl IO pasjenam AucuuIuMHbL [lo pesyibpraram 3adera oOydaro-
IIIEMYCs BBICTABIIICTCS OIICHKA «3aUTCHO» HIIH «HE 3aYTCHO».

3a4yeT NMPOBOAUTCS MO OKOHYAHUU YTEHUS JIEKIIMH U BBHIOJIHEHUS Ja00OpaTOPHBIX 3aHATUH. 3a-
YETHBIM SIBJISIETCA MOCJIEIHEE 3aHATHE 10 AUCUUIUIMHE. 3aueT NPUHUMAETCS MPEernoaaBaTesiMu, Mpo-
BOAUBIINMU na60paTopHLIe 3aHATUA, WJIN YUTAOUMU JICKIIUU 110 I[aHHOﬁ JUCHUITIINHEC. B cjIydac
OTCYTCTBHSI BEYILIErO MPENoaaBaTeis 3aueT MPUHUMAETCs MpernojaBaTesieM, Ha3HaueHHBIM pacropsi-
XKeHHeM 3aBenyroriero kadenpoi. C pa3perieHus 3aBeayromero kageapoil Ha 3a4eTe MOXKeT TPUCYT-
CTBOBATh MpEMNoaBaTeb KaQeapsl, IPUBICUCHHBIHN IJIs TOMOIIM B IPHEME 3aueTa.

[IpucyrcTBre Ha 3adere mpenoaaBareneii ¢ qpyrux kadenp 6e3 cOOTBETCTBYIOIIETO pacmopsi-
KEHUS PEKTOopa, MPOPEKTopa Mo y4eOHOW M BOCHUTATENBHOU paboTe, AupekTopa MHCTUTYTAa HE H0-
Ty CKaeTCsl.

3adet npoBoaAKUTCS B (popMe yCTHOTO ompoca, nHpopmarus o Gopme IpOBEACHUS 3aUeTa JOBO-
AUTCA OO CBCACHUA O6yanOH_[I/IXCSI B Ha4aJic ceMceCTpa.

Jlng npoBeneHus 3ayeTa BeIyIIUH MpernojaBaTesib HaKaHyHe MOIy4yaeT B JUPEKTopaTe 3ayder-
HO-9K3aMEHAIIMOHHYIO BEJOMOCTh, KOTOpas BO3BpAIIaeTCs B JUPEKTOPAT MOCIE OKOHYAHUS MEPOIPH-
ATHS B IEHb MPOBEACHUS 3aUeTa UJIM YTPOM CJEIYIOIIEero JTHS.

Bo Bpems 3auera o0yyaromumecss MOTYT IOJIb30BATHCS C pa3pelIeHUs BEAYIIEro MpernoiaBaTess
CIPaBOYHON U HOPMATHUBHOMU JIUTEPATYPOU, APYTUMHU TOCOOUSIMU U TEXHUUYECKUMU CPEJCTBAMHU.

BpeMst moaroToBKH OTBETa B YCTHOUM (popMe MpH cliade 3adeTa JOJDKHO COCTABIATH HE MEHEe
20 MUHYT (TI0 KeJTaHUIO0 00YYaIOmIEerocsi OTBET MOXKET OBITh TOCPOUYHBIM). Bpemsi oTBeTa — He Oomee
10 MuHYT.

[IpenogaBatemnto MpeaocTaBiseTcs MPaBo 3aJaBaTh 00YUYAIOIMIMMCS JOMOJIHUTEIbHBIE BOIIPOCHI
B paMKax ImporpaMmbl JUCHUIIIINHBI.

KauecTBeHHast OlleHKa «3aYTEHO», BHECEHHAs! B 3aY€THO-IK3aMEHALMOHHYIO BEJJIOMOCTb, SIBJIS-
eTcs Pe3yIbTaTOM YCIICIIHOTO YCBOGHUS Y4eOHOI0 MaTepHara.

Pe3ynbTar 3auera BhICTaBISIETCS B 3a4€THO-IK3aMEHAIIMOHHYIO BEJOMOCTh B JICHb MPOBEACHUS
3a4eTa B MPUCYTCTBUH CaMOTO 00YYaroIIerocs.
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[IpenonaBaTeny HECYT EPCOHAIBHYIO OTBETCTBEHHOCTD 334 CBOEBPEMEHHOCTh U TOYHOCTh BHE-
CEHUs 3aluCel O pe3yibTaTax MPOMEKYTOYHON aTTECTALNH B 3a4€THO-IK3aMEHALIMOHHYIO BEIOMOCTb.

Ecnu oOyuaromuiicst SBUJICS Ha 3a4eT M OTKAa3aJcs OT MPOXOXKICHUS aTTeCTAllul B CBS3U C He-
MTOATOTOBJIEHHOCTHIO, TO B 3a4€THO-3K3aMEHAIIMOHHYIO BEIOMOCTbh €MY BBICTABIISIETCS OLICHKA «HE 3a-
YTEHO.

HesBka Ha 3aueT oTMedaeTcsl B 3a4€THO-3K3aMEHAIITMOHHOW BEIOMOCTH CIIOBAMH «HE SIBUJICS».

Hapy1enne 1uCHUIIMHbI, CIMCBIBAHUE, UCIIOJIb30BAaHHE 00YyYaIONIMMUCS HEPA3PEIICHHBIX Te-
YaTHBIX ¥ PYKONMUCHBIX MaTepuaioB, MOOMIbHBIX TeIe(OHOB, KOMMYHUKATOPOB, TUIAHIIETHBIX KOM-
NBIOTEPOB, HOYTOYKOB U APYTUX BHUJOB JINUYHOM KOMMYHHMKAIIMOHHOM M KOMIBIOTEPHOW TEXHHUKHU BO
BpeMs 3ayeTa 3amnpenieHo. B cinyudae HapymieHus 3Toro TpeOOBaHHUS MpenojaBaTelib 00s3aH yIaluTh
00yyYaroIerocst U3 ayAMTOPUH U MPOCTaBUTh €MY B BEJJOMOCTH OLIEHKY «HE 3aUTCHO».

OOyyaromumcsi, He CIABIIMM 3a4eT B YCTAHOBJICHHBIE CPOKH IO YBAKUTEIbHOW MPUYUHE, UH-
IUBUAYaIbHBIE CPOKU IIPOBEIACHMS 3a4€Ta ONpeAEIAoTCa qJUpeKTopoM MHCTUTYTA.

OO6yuaroniuecs, UMEIOIINE aKaJeMHUUECKYIO 3aJJ0JKEHHOCTh, CAIOT 3a4€T B CPOKH, ONpeaes-
emble YHHUBepcuTeToM. MH(pOpMaIus o JUKBUAAIUHN 33J0JDKEHHOCTH OTMEYAETCSl B HK3aMEHAIMOH-
HOM JINCTE.

JlomyckaeTcsi ¢ pa3pelieHus: 3aMeCTUTeNs IMPEKTOpa MHCTUTYTA 10 Y4eOHOH paboTe J0cpoy-
Has cJja4a 3a4eTa C 3alMChI0 Pe3YyJIbTaTOB B SK3aMEHALMOHHBIH JIUCT.

WHBanuapl U auIa ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3/10pOBbSl MOTYT CIaBaTh 3a4EThl B
CPOKH, YCTaHOBJICHHbIE WHIUBUIYaJIbHBIM YU€OHBIM IUTaHOM. MHBanuapl U auma ¢ orpaHuYeHHBIMU
BO3MOXXHOCTSIMU 3[I0pOBbS, UMEIOIINE HAPYLIEHHsI ONOPHO-IBUTATEIBHOIO amIapara, JOIyCKatoTCs
Ha aTTECTAllMOHHBIE UCTBITAHUS B COITPOBOXKIEHUH aCCUCTEHTOB-COMPOBOXKAAIOLINX.

[Ipouienypa npoBeneHus TPOMEKYTOUHOW aTTECTAllUU ISl OCOOBIX ciiydaeB u3joxkeHa B «Ilo-
JIO)KEHUU O TEKYIIEeM KOHTPOJIE YCIIEBAEMOCTH M IMPOMEKYTOYHOM aTTecTaluu OOydaroluxcs o
OIIOIl oOGakanaBpmara, creuuanutera u Marucrparypsl» OPI'BOY BO HOxuo-Ypanbckmii [AY
(FOVYpI'AVY-I1-05-97/04-22 ot 30.08.2022 1.).

O1LIeHOYHBIE CPEACTBA Kox u HaumMenoBanue

Ne WHAUKATOPa KOMIIE-
Bomnpocs! k 3auery

TEHLIUH
1 | 1. Arpoxumusi, Kak HayKa, ee 3a7a4u, MPeaMET U METO/Ibl UCCIICIOBAHMUS. W-1omx-1
2. cTopus pa3zBUTHS arpOXMMUYECKUX 3HAHUM. Hcnonb3dyer OCHOB-
3.Bo3nymiHoe ¥ NoYBEHHOE MUTAHUE PACTEHUH. HBIE 3aKOHBl €cCTe-
4. CoBpeMEHHOE MPECTABICHUE O MEXaHU3MaX MOIJIOLIEHUS 3JIEMEHTOB | CTBEHHOHAYYHBIX

MUTAHUS PACTEHUSMH.
5. ConepxaHue B paCTEHHIX U BBIHOC C YPOXKaeM CEIbCKOX031CTBEH-
HBIX KYJIBTYp 3JIEMEHTOB MUTAHUS.

6. [TonsiTie MakpO3JIEMEHT MUTAHUS PACTEHUH, UX POJIb B MUTAHUU U
MIPOJYKTUBHOCTH PACTECHUMN.

7. IloHsATHE MUKPORJIEMEHT MUTAHUS PACTEHUM, UX POJIb B MTUTAHUH U
IIPOYKTUBHOCTH PACTECHUMN.

8. BinsiHME BHEIIHUX YCIOBHM Cpe/bl HA MOTJIOMICHUE 3JIEMEHTOB MTATa-
HUS PACTECHUSIMH.

9. MuHepanbHas 4acTh MTOYBBI U €€ 3HAYEHNE B IUTAHUU PACTCHUM.

10. Oprannueckoe BEIIECTBO MOYBBI U €r0 3HaYEHHUE B IUTAHUU pacTe-
HUU.

11. TlornoTutensHas CHOCOOHOCTH ¥ MOTIOMIAIONTNI KOMILIEKC MTOYB, UX
3HAQYE€HHE B MUTAHUM PACTCHUM.

12. Arpoxumus KUCJIBIX I10YB, UX METNOPALUS.

13. ArpoxuMusi COJIOHYAKOBBIX U COJTIOHIIOBBIX MTOYB, UX METHUOPALTHUS.
14. Knaccuduxanus MUHEpaIbHBIX YA0OPEHHIA.

15. OcHoBHBIE PUBHYECKUE, XUMHUYECKUE M MEXAaHHMYECKUE CBOMCTBA
MHUHEPAIbHBIX YI00pEHU.

TUCIUIUIAH I pe-
IICHHUSI CTaHIAPTHBIX
3amad B 0OJIaCTH ar-
POHOMHUHU C TpUMeE-
HEHHEeM HH(OpMaIu-
OHHO-
KOMMYHHUKAITUOHHBIX
TEXHOJIOTHI
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HCHHA.

MCHCHHUHA.

HHA.

IMIPUMCHCHUS.

B€.

16. A30T B )KM3HHM PAaCTCHU, KPYyTOBOPOT a30THCTHIX BEIICCTB B CUCTEME
— «II0YBA — PACTCHUE».

17. Ilpoueccel aMMOHUDHUKAIIAN, HUTPUGDUKAITIH, TEHUTPUDUKAITUN —
HUX OTpHULATCIIbHAA U MTOJIOKHUTCIIbHAA POJIb B IMTAHUA paCTeHI/Iﬁ a30TOM.
18. Knaccudukanust a30THBIX YI00pEeHUM, CHIPbE 711 TPOU3BOJICTBA,
KpaTKas XapaKTepUCTHKA.

19. HutpaTHsie y100peHus, X XapaKTepUCTUKA U TEXHOJIOTHSI pUMe-

20. AMMOHUIHBIE YOOpeHUs, UX XapaKTEPUCTHKA U TEXHOJIOTHS ITPH-

21. AMMOHUIHO-HUTpATHbIE yIOOPEHNUs, UX XapaKTEPUCTUKA U TEXHO-
JIOTHs TPUMEHEHHMSL.
22. AMusiHbIe y10OpeHus1, X XapaKTePUCTUKA U TEXHOJIOTUS IPUMEHE-

23. Kunakue a30THbIE yI00pEHUS, NX XapaKTEPUCTUKA, TEXHOIOTUs
24. ®ochop B )KU3HU PACTEHUH, COIep)KaHue U cocTaB (pocdopa B mou-

25. Knaccudukanus ¢pochopHbIX yaoOpeHHid, ChIPbE A1l TPOU3BOCTBA,
KpaTKasi XapaKTepUCTHKa.

26. BogopactBopumsie pochopHbie yI0OpeHHs, UX XapaKTepUCTUKA U
TEXHOJIOTUS IPUMEHEHUSI.

27. JINMOHO-IIUTPATHO pacTBOpUMbIE ochopHbIe yIOOpEHUs, X Xa-
PaKTEpUCTHUKA U TEXHOJIOTUs IPUMEHEHHUS.

28. Tpyano pactBopuMsle pochopHbIe yI0OPEHUSs, UX XapaKTePUCTHKA
Y TEXHOJIOTHs IPUMEHEHHUS.

29. Kanuii B )KU3HU pacTEHUH, COAEpKAHUE U COCTAB Kalus B IIOYBE.
30. Knaccudukanus KanuitHbIX yI0OPEHHA, CHIPhE JIJIsT TPOU3BOICTBRA,
KpaTKasi XapaKTepUCTHKa.

31. Xnopcoaepxariue KaaduiHble yI00peHUs, UX XapaKTepUCTHUKA 1
TEXHOJIOTUSI IPUMEHEHUSI.

32. Kanuiinple ynoOpeHusi, He CoAepIKaIue XJI0p, UX XapaKTePUCTUKA U
TEXHOJIOTUSI IPUMEHEHUSI.

33. Knaccudukanust KOMIUIEKCHBIX yI00pEHHH, MX KpaTKas XapaKTepu-
CTHKA, TEXHOJIOTUSI IPUMEHEHUS.

[IIkana 1 KpUTEpUU OLIEHUBAHMS OTBETA 00YYAIOIIETrOCs MPeICTaBICHbI B TAOIHULIE.

HIxana

Kpurtepuu onennBanus

O11leHKa «3a4TEHO»

3HaHKE MMPOrPaMMHOT0 MaTepHaja, yCBOSHHE OCHOBHOW M JONOJTHUTEIILHOM
JUTEPATyphl, PEKOMEHIOBAHHOM MPOrpaMMOM IUCIHILIMHBI, MPAaBUILHOE
peleHne 3a1auu (JOMyCKaeTcsl HaJIMYie MaO3HAYNTEbHBIX OMIMOOK MIIN
HEI0CTaTOYHO MOJTHOE PACKPBITHE COJIepKaHNE BOIIPOCA, UIH MOTPEUTHOCTD
HETIPUHIIUITAAIFHOTO XapaKkTepa B OTBETE Ha BOIIPOCHI).

JIOTIOTHUTENBHBIM YCIIOBHEM TOJYYEHHS OLIEHKU «3aYTeHO» MOTYT CTaTh
XOpOIIHEe MOKa3aTeIN B XO€ MPOBEACHUS TEKYIIEro KOHTPOJIS M CHCTeMa-
TUYECKasi akTUBHas paboTa Ha yUeOHbIX 3aHATHSIX.

OreHKa «HE 3a4TEHO»

po0esibl B 3HAHUAX OCHOBHOI'O IIPOrpaMMHOI0 MaTepuaia, MPUHIUITHAIb-
HBIC OIMOKY IPH OTBETE HA BOMPOCHI.

4.2.2. Dx3aMeH
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DOk3aMeH sBisieTcss (OpMON OLIEHKH KadecTBa OCBOCHHUs 00ydaroIIMMCS OCHOBHOHM Mpodeccuo-
HaJIbHOW 00pa30BaTeNbHOM MporpaMMsl M0 paszenaM IUCHUILIMHBL. [lo pesynbraTam sk3ameHa o0y-
YAOIIEMYCSl BBICTABIICTCS OIICHKA «OTJIIMYHO», «XOPOIIO», «YIOBIECTBOPUTEIBHO» WIIH «HEYOBJIC-
TBOPUTEILHO».

DK3aMeH MO0 JUCIHILIMHE MTPOBOJUTCS B COOTBETCTBUU C PACHHCAHUEM MPOMEKYTOUHOU aTTe-
CTalluU, B KOTOPOM YKa3bIBA€TCSl BPEMsI €r0 IMPOBEIECHUS, HOMEP ayAUTOPUH, MECTO MPOBEIEHHS KOH-
CyJlbTallMU. YTBEPXKACHHOE paclucaHhe pa3MelaeTcs Ha WHGOPMAIMOHHBIX CTEHIAX, a TaKke Ha
oduIMaILHOM caiiTe YHUBEPCUTETA.

VYpoBeHb TpeOOBaHUH A1 MPOMEXKYTOUHOM aTTeCTA[MN 00YYaIOMIMXCsl yCTaHABINBAETCS pabo-
4ell mporpaMMoi AMCUUIUIMHBI U JOBOAUTCS 0 CBEIEHUS 00YUaroIIMXCs B Havalle CEMeCTpa.

DK3aMeHbl MPUHUMAIOTCS, KaK MpaBuiio, Jiekropamu. C paspemieHus 3aBeayrouiero kageapou
Ha HK3aMEHEe MOJKET IIPUCYTCTBOBATH MPENOAaBaTeNb Kadeapsl, IPUBICYEHHBIN JUIs TIOMOIIM B IpHe-
Me 3K3aMeHa. B ciydyae oTCyTCTBHS BEOyLIETO INMPEroaaBaTelis SK3aMEH MPUHUMAETCsl MperoiaBaTe-
JIeM, Ha3HauY€HHBIM paclopsKeHUEM 3aBeAyIoLero kadeapoi.

[IpucyrcTBUE Ha 3K3aMEHE MpenoAaBareneil ¢ Apyrux kageap 6e3 COOTBETCTBYIOIIETO PacIo-
PSDKEHUS! PEKTOPa, MPOPEKTOpa Mo y4eOHON U BOCIIMTATENIbHONW paboTe UK AupekTopa MHcTUTyTa He
JOITyCKaeTcsl.

Jlns mpoBeieHus SK3aMeHa BeIyIUil MpenojaBaTeib HAKaHyHE MOJIydaeT B AUPEKTOpare 3a-
YEeTHO-9K3aMEHAIIMOHHYIO BEIOMOCTb, KOTOpasi BO3BpAILACTCS B TUPEKTOPAT MOCIE OKOHYAHHS MEpO-
IPUATHUSA B JIeHb IPOBEJCHUS YK3aMeHa UM YyTPOM CIIEAYIOLIETO AHS.

DK3aMeHbI IPOBOJIATCS MO OWieTaM B YCTHOM MJIM MUCHbMEHHOM BUJIE, TUO0 B BUJE TECTUPOBA-
HUs. DK3aMEHAllMOHHbIE OMJIETBhI COCTABIISIOTCA IO YCTAaHOBICHHON (hopMe B COOTBETCTBHM C yTBEP-
KIEHHBIMU Kadenpol 5K3aMEeHALMOHHBIMH BONPOCAMU U YTBEP)KIAIOTCS 3aBeylomuM Kadempoit
exeroaHo. B ounere cogepxutcs He 0osiee 3 BOPOCOB.

DK3aMeHaTOpy MPEIOCTaBIAETCS MPaBO 33/1aBaTh BOIPOCHI CBepX OMeTa, a TakKe TIOMUMO TEO-
pPETUYECKHUX BOIPOCOB JaBaTh JJIs PEIICHUS 33Ja4l U IPUMEPHI, HE BBIXOAALIME 32 PAMKU IPOIeH-
HOT'O MaTepHaa 1o u3y4aeMon JUCHUTUINHE.

3HaHUs, YMEHHMsS] U HaBBIKM OOYYalOIUXCs ONPENENSIOTCA OLICHKAMU «OTJIMYHO», «XOPOIIO»,
«yJIOBJICTBOPUTEIHHO», «HEYIOBJIICTBOPUTEIHHO» U BBICTABIISIOTCS B 3a4CTHO-IK3aMEHAIIMOHHYIO Be-
JIOMOCTb 00Yy4YaroIerocs B IeHb K3aMeHa.

[Ipu mpoBeneHUH yCTHOTO 3K3aMEHa B ayJAUTOPUU HE JOJDKHO HAXOOUThcs Oosee 6 oOyudaro-
IIMXCSl Ha OJHOTO MPEToiaBaTels.

[Tpu mpoBeneHNH YCTHOTO K3aMeHa OOydaloIIMiAcs BHIOMpAET 3K3aMEHAIMOHHBINA OWJIET B CITy-
YaiiHOM MOPSAKE, 3aT€M Ha3bIBaeT (PaMUIINIO, UMsl, OTUYECTBO U HOMEP IK3AMEHAI[MOHHOr0 OMiIeTa.

Bo Bpemst sk3ameHa oOyuarommecss MOTYT TOJb30BAaThCsA C pa3pelleHUs] K3aMeHaTopa Mpo-
IrPaMMON JUCIUILINHBI, CIPABOYHON M HOPMATUBHOM JINTEPATYpPOH, IPYTUMH MTOCOOUSIMH U TEXHHUYE-
CKUMH CPEJICTBAMHU.

Bpewmst noAroToBku oTBeTa MpH cade SK3aMeHa B YCTHOW (popMe TOJIKHO COCTABIISATh HE MEHEE
40 MuHYT (110 KeJTaHUI0 00yYalOMIErocsi OTBET MOXKET ObITh JOCpPOYHBIM). Bpemsi oTBeTa — He Oosee
15 MuHYT.

OOyuaronuiicsi, UCTIBITHIBAIOIINN 3aTPYAHEHUSI TIPU MOJATOTOBKE K OTBETY MO BHIOPAHHOMY UM
Ousery, UMeeT MPaBo Ha BHIOOP BTOPOro OMJIETa C COOTBETCTBYIOLIUM IPOAJICHUEM BPEMEHU HA MOJ-
roToBky. [Ipy okOHUaTEeNTFHOM OIIEHMBAHUHU OTBETA OLIEHKA CHM)KAETCs Ha ouH Oasul. Beiiaya Tpetsb-
ero Ouiiera He pa3peraeTcs.

Ecnu oOyyvaronuiicst SBUJICS Ha K3aMEH, U, B35B OWJIET, OTKA3aJICs OT MPOXOXKICHHS aTTeCTaIlH
B CBSI3U C HEMOATOTOBJIEHHOCTBIO, TO B BEJOMOCTH €MY BBICTABIISIETCS OLIEHKA «HEYOBJIECTBOPUTENb-
HO».

Hapymienre TuCHUIUINHBI, CIHUCBIBAHUE, MCIIOJIB30BaHUE O0YYaOIUMUCS HEpPa3peLIeHHBIX Ie-
YaTHBIX U PYKONMMCHBIX MaTepHajoB, MOOMIBHBIX Tele()OHOB, KOMMYHUKATOPOB, ITUIAHIIETHBIX KOM-
IBIOTEPOB, HOYTOYKOB U APYTUX BHUJOB JINYHOM KOMMYHHMKAIIMOHHOM M KOMIIBIOTEPHOW TEXHHUKH BO
BpeMs aTTECTAIl[MOHHBIX MCIIBITaHUI 3anpeiieHo. B ciydae HapymeHus 3Toro TpeboBaHus MpenoaBa-
TeNb 00513aH yJAIUTh 00YYarOIIErocst U3 ay IMTOPUU U MPOCTaBUTh €MY B BEJJOMOCTHU OLICHKY «HEYJO-
BJICTBOPUTEIILHO».
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BricTaBiieHHE OLIEHOK, ITOJIYYEHHBIX IIPU IOJABEICHHUM PEe3yJbTAaTOB IIPOMEKYTOYHOM aTTeCTa-
LMY, B 3aYETHO-3K3aMEHAIMOHHYIO BEIOMOCTbh MPOBOAMUTCA B NMPUCYTCTBUU CAMOT0 OOYyYarouierocs.
Hpeno;[aBaTenH HECYT NCPCOHAIbHYIO OTBCTCTBCHHOCTb 3a CBOCBPCMCHHOCTH U TOYHOCTH BHCCCHUA
3amucel o0 pe3yibTaTax MPOMEKYTOYHON aTTECTALMH B 3a4€THO-IK3aMEHALMOHHYIO BEIOMOCTb.

HesiBka Ha sk3aMeH oTMeuYaeTcs B 3a4€THO-IK3aMEHAIMOHHON BEJOMOCTHU CIOBAMH «HE SIBHIJI-
Cs».

Jnst 00ydaronmxcsi, KOTOpble He CMOTJIM CAaTh 9K3aMEH B YCTaHOBJIGHHBIC CPOKH, Y HUBEPCHU-
TE€T YCTAaHABIMBAET MEPHUOJ JUKBUIALMH 33J0JDKEHHOCTH. B 3TOT mepumon mpenopaBaTeny, NpUHH-
MaBIIHC 3K3aMCH, NJOJDKHBI YCTAHOBUTH HEC MCHCC 2-x I[Heﬁ, Koraga oHu 6YI[yT MNpUHUMATh 3a10JIKCH-
Hoctu. MH(popmanus o TMKBUIAIUY 330PKEHHOCTH OTMEUYaeTCsl B 9K3aMEHAIllMOHHOM JIMCTE.

O6y‘laIOH_II/IMC$I, MOKa3aBIIMM OTJIWYHBIC U XOPOIINEC 3HAHUSA B TCUCHUC CEMCCTpa B XOAC IIO-
CTOSIHHOTO TEKYILIEro KOHTPOJIS yCIIEBAEMOCTH, MOKET OBITh MPOCTaBJICHA HK3aMEHAIIMOHHAs OlLEHKa
AOCPOYHO, T.C. 663 caadyu 5K3aMcCHa. OI.[CHKa BBICTABJISICTCA B BKBaMeHaHHOHHBIﬁ JIUCT UJIX B 3a4C€THO-
9K3aMEHALMOHHYIO BEIOMOCTb.

I/IHBa.HI/II[BI " Jinga ¢ OrpaHUYCHHBIMU BO3MOKHOCTAMHU 3O0POBBA MOTYT CAaBaThb 3K3aMCHBI B
MEKCECCHUOHHBIN MEePHOJ] B CPOKH, YCTAHOBJICHHbIE MHIUBUYaIbHBIM YU€OHBIM MJ1aHOM. VIHBanu b 1
Jiuia ¢ OrpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbS, UMCIOINNEC HAPYUICHUA OIMOPHO-ABUTAaTCIILHOTO
anmapara, JONYCKalTCs Ha AaTTECTALlMOHHBIE WCIBITAaHUS B CONPOBOXKICHUU ACCUCTEHTOB-
COMPOBOXKIAIOIIHNX.

[Tpouenypa mpoBeaeHUs] MPOMEKYTOYHON aTTecTalluy JUIsl OCOOBIX ciayyaeB usnoxeHna B «[lo-
JIOKEHUH O TEKyLIeM KOHTpOJIE YCIIEBAEMOCTH M IMPOMEXKYTOYHOM aTTecTalmuu OOydaromuxcs IO
OIIOIl OGakanmaBpuara, crneruanutTetra W Maructparypsl» @®I'BOY BO IOxno-Ypansckmit ['AY
(IOVYpI'AV-I1-05-97/04-22 ot 30.08.2022 1.).

OneHouHbIE CpesicTBa Kon n naumenoBanue
WHJUKAaTOpa KoMIle-
Bomnpocsl k 3x3amMeny
TEHLIUU
1. Arpoxumusi, Kak HayKa, €€ 3a7a4u, IPeAMET U METO/Ibl UCCIICIOBAHMUS. WJI-1onk-1
2. Hcropust pa3BUTHS arpOXUMUYECKUX 3HAHHUM. Hcnone3yer OCHOB-
3. Bo3ayniHoe u mOYBEHHOE MUTAHUE PACTECHHI. HbIE 3aKOHBI ecTe-
4. CoBpeMeHHOE MPEACTaBICHUE O MEXaHW3MaX MOIJIOUIEHUS 3JIEMEHTOB | CTBEHHOHAYYHBIX
MIUTaHUS PACTCHUSMH. JUCLHUIUIMH U1l pe-
5. CopaepkaHue B paCTEHUSIX U BBIHOC C YPO’KaeM CelIbCKOXO03SMCTBEH- IIEHUsI CTaHJAPTHBIX
HBIX KYJBTYp 3JIEMEHTOB ITUTAHUSA. 3aja4 B o0nacTu ar-
6. IloHsiTHEe MaKpOAIEMEHT MUTAHUSL PACTEHUH, UX POJIb B MUTAHUU U pOHOMHHM C TpHUME-
MPOJYKTUBHOCTH PAaCTEHUM. HeHueM uHpopmanu-
7. IloHsATHME MUKPOJJIEMEHT IUTAHUSA PACTCHUM, UX POJIb B IUTAHUU U OHHO-
MPOJYKTUBHOCTH PAaCTEHUM. KOMMYHHKAIIMOHHBIX
8. BnusHUe BHEIIHUX yCJIOBUM Cpebl HA MOTJIOMICHUE SJIEMEHTOB NTUTA- | TEXHOJIOTUH
HUS PACTCHUSIMU.
9. MuHepanbHas 4yacTh I10YBBI ¥ €€ 3HAUEHUE B IMTAHUU PACTEHUI.
10. Oprannyeckoe BEIecTBO MOYBLI M €r0 3HAYEHUE B TUTAHUHU PACTECHUM.
11. TlornotuTenbHas CIOCOOHOCTH ¥ MOTJIOMIAIONTNI KOMILIEKC MTOYB, UX
3HAYEHHE B IUTAHUM PACTEHUM.
12. Arpoxumus KACIBIX 10YB, UX METUOPALUS.
13. ArpoxuMusi COJIOHYAKOBBIX U COJTIOHIIOBBIX MTOYB, UX MEITUOPALIUS.
14. Knaccuduxanust MUHEpaIbHBIX YI00pEHH.
15. OcHOBHBIE (HUBUYECKHE, XUMHUYECKHUE U MEXaHUYECKHNE CBONCTBA MHU-
HEepaJIbHBIX YJ0OpEHU.
16. A30T B KU3HU PACTCHHM, KPYyTOBOPOT a30THUCTHIX BEIIECTB B CHCTEME —
«I0YBa — PACTEHUE».
17. IIponeccyl aMmMoHupUKauu, HUTPUGDUKAITUH, TCHUTPUDHUKAIIAN — UX
OTpHULIATEJIbHAS U MOJIOKUTEIbHAs POJIb B MUTAHUH PACTEHUN a30TOM.
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18.

19.

20.

21.

22.
23.

24.
25.

26.

27.

28.

29.
30.

31.

32.

33.

34.
35.

36.
37.
38.
39.
40.
41.

42.

Knaccugukanus a30THbIX y100peHHH, ChIPbE ISl TPOU3BOCTBA,
KpaTKasi XapaKTepUCTHKA.

HutpaTHble ynoOpeHus, NX XapaKTepUCTUKA U TEXHOJIOT U IIPUMEHE-
HUSL.

AMMOHUIHBIE Y00pEHUs, UX XapaKTepPUCTHKA U TEXHOJIOTHsI TpUMe-
HEHUS.

AMMOHUIHO-HUTpATHbIE yIOOPEHNUs, UX XapaKTEPUCTHKA U TEXHOJIO-
TSI IPUMEHEHHSL.

AmuiHble y1oOpeHus, NX XapaKTepUCTUKA U TEXHOJIOTUS IPUMEHEHUSI.
XKunkue a30THbIE y10OpEHUs, X XapaKTEPUCTUKA, TEXHOJIOTUS TIPU-
MEHEHMUS.

®docdop B KU3HU PACTCHUM, coiepKaHne U cocTaB ¢ocdopa B MOYBE.
Knaccudukanus dpochopHbIx yaoOpeHuid, ChIpbE 11 TPOU3BOJACTBA,
KpaTKasi XapaKTepUCTHKa.

BopopactBopumsie pochopHbIe yI0OpeHHs, UX XapaKTepUCTHKA U
TEXHOJIOTUS IPUMEHEHUS.

JIMMOHO-IIUTPATHO pacTBOpUMBIE pochopHbIe yIOOPEHUS, UX XapaK-
TEPUCTHKA U TEXHOJIOTUS IPUMEHEHUSI.

TpynHo pactBopumbie GochopHbIE YI0OpEHUs, UX XapaKTepUCTHKA U
TEXHOJIOTUS IPUMEHEHUS.

Kanuii B )xM3HM pacTeHM, colep>KaHNE U COCTaB Kajus B [IOYBE.
Knaccudukanms KamuitHeIX y100pEeHH, CHIPBE 17151 TPOU3BOICTRA,
KpaTKasi XapaKTepUCTHKA.

XnopconepKaliue KauiHbele y100peHus, UX XapaKTepUCTHKA U TeX-
HOJIOTUSI IPUMEHEHHUS.

Kanuiinbele ynoOpeHus, He coaeprKallye XJop, UX XapaKTepUCTHKA U
TEXHOJIOTUSI IPUMEHEHUS.

Knaccugukaius KOMIUIEKCHBIX YJOOPEHUi, X KpaTKasi XapaKkTepu-
CTHKa, TEXHOJIOTUS IPUMEHEHHUS.

MukpoynoOpenus, Ux 3Ha4eHUE U TEXHOJIOTUSl IPUMEHEHUSI.
Knaccudukanus oprannueckux y1oOpeHuit, UxX 3HaUYCHUE B 3eMIIeIe-
JHH.

[lopcTunouHbli HaBO3, TEXHOJIOTHS IPUTOTOBIIEHUS, XPAHEHUS U
ycinoBus 3G (HEKTUBHOTO UCIIOJIB30BAHUS.

BecnoncTunoyHslit HABO3 — COCTaB, CBOICTBA U yCiI0BUs 3 (PeKTUBHO-
IO UCIIOJIb30BaHUs.

[ITrunii mOMET — cOCTaB, XpaHEHUE U IIPUMEHEHHUE.

Cunepanbabie ynoopenus. Cojioma Kak OpraHndeckoe yao0peHue.
KomrmiocTs!l — BUJIBI, COCTaB, TEXHOJIOTHSI IPUTOTOBIIEHUS U IPUMEHE-
HUS B KQUECTBE OPTaHUYECKUX YA00pEHUH.

Topd, canponienyt — BUIbI ¥ TUIIBI, TEXHOJIOTHSI IPUTOTOBICHHS U MC-
N0JIb30BaHUS B KAUECTBE OPraHMYECKUX y100peHNUH.

He TpagumnmoHHbie BUIBI OPraHUYeCcKUX yI00peHUH.

Tpertnii Bonpoc 6nj1eTa — pemieHue 3axa4m, 0a30Bbie NIPHUMepbI:

1. ConmepxaHnue a30Ta B 3epHE IPOBOM MIIIEHHIIBI TPH YOOpKe cocTaBmiio 1,8
%, B1axxHOCTh — 21 %. Kakum Oyzer copeprkaHue a3oTta npu CTaHAapTHOM
BnaxxaHoctH (14 %)?

Omeem: 1,96 %

2. IIpu y6opke Ha Tok qoctaBieHo 50 T 3epHa ¢ BIaXHOCThIO 28 %. [Tocne
N0pa0bOTKU BIAXHOCTh YMEHbIIMIIACK 110 15 %. OnpenenuTs Maccy 3epHa
MOCJIe MOAPAOOTKH.

Omeem: 42,4 m
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3. Jns nogkopMku 3amanupoBainu 15 % pacTBOp MOYEBUHBI U YCTAHOBUIIU
pacuéruyro Hopmy 30 kr a.B./ra. Paccuntath 00béM pacTBopa Ha Ira.

Omeem 369,6 i/2a
4. Ha kakoii 1iomaau MOKHO MPOBECTH a30THYIO BHEKOPHEBYIO MOJIKOPMKY
03UMO MIICHUIIbI, €CTIU T0IMYyCTUMask KOHIIEHTPALUsl pacCTBOpa BHOCUMON MO-
ueBMHHI cocTaBiseT 20 %, B Hanuuuy uMeercs 120 M> BOBI M HOpPMA TIOI-
kopMmku 30 kr A.B./ra.

Omeem: 459,8 ca
5. OmpenenuTh 103y MOYEBHHBI M aMMO(doca B PU3NIECKOM Bece TIOJT ypoKa
caxapHOU CBEKJIbI, €CJIM peKOMeH1I0BaHO BHECTU N7oP100.

Omeem: ammodghoc — 200 xe/ea, mouesunwvt — 109 ke/ea

6. ITepen moceBoM 371aKOBOI MHOTOJICTHEH TpaBbl PEKOMEH0BAaHO BHECTH Nog
P100 Kso. B Hanmumnu umeercss aMMuavHasi ceuTpa, aMMo(oc U XJTOPUCTHIH
kanuii. OnpenenuTs 103y UX BHECEHUd Ha | ra.
Omeem: ammodghoc — 200 ke/ea, ammuaunas cenumpa — 206 ke/ea, xa1opucmoiii

kanut — 83 ke/ea
7. OnpenenuTh HOPMY J.B. yIOOpEHUH, €CITU TO/T SIPOBYIO MINEHUITY Ha TUIO-
maap 100 ra Baecau 15 T ammodoca, 10 T XJI0pUCTOTO Kalus U 5 T MOYCBUHEI.

Omeem: N3sP75Keo
8. YcraHoBUTh HOPMY yAOOpPEHUH B KI/Ta ICUCTBYIOIIETO BEIIECTBA, €CITH MO/
KyKypy3y Ha miomiaas 200 ra 6suto BHeceno 50 T ammodoca u 30 T ammuay-
HOM CEJIUTPHI.

Omeem: N76P 125
9. [lns mosy4eHus TUTAaHUPYEMOU YPOKaifHOCTH HeoOXxoaumMo Ha rrotiaab 500
ra BHECTH 45 T IeHCTBYIOIIETO BEIIECTBA a30THBIX yaoOpeHuit u 30 T neii-
CTBYIOIIIETO BemecTBa GochOpHBIX yaoOpeHuii. B xo3siicTBe nMeeTCs aMMu-
aunas cenutpa 150 T, 45 T MoueBUHBI. CKOJIBKO HEOOXOUMO MPUOOPECTH
amModoca u aBoiHOro cyrnepdocdara, YToObI YIOBICTBOPUTD MOJTHYIO TTO-
TpeOHOCTH B YAOOPECHHUSX.
Omeem: 60 m 0gotinoco cyneppochama
10. TTox mutanupyemblil yposkail sipoBoit mieHuns! B 2 1/ra Tpedyercs 100
Kr/ra a.B. pocdopHbIX yaoOpeHui, n3 KoTopsix 70 Kr/ra peKOMEH/I0BaHO BHE-
CTH OCeHbI0 1101 35106 1 30 Kr/ra B psiaku mpu nocese. OmpeaenuTs 103y 0c-
HOBHOTO U PSIZIKOBOTO BHECEHUS IBOMHOTO cynepdocdara.
Omeem: 00 nocesa — 143 ke/2a, noxkanrvno — 61 ke/ea

[[Ixana 1 KpUTEpUN OIIEHUBAHKS OTBETA 00YUAIOIIETOCs MPEICTABIICHBI B TAOJIHIIE.

HIkana Kpurepun oueHuBanus

Onenka 5
(OTIIMYHO)

- 00yYaromuiics MOJIHO YCBOWII y4eOHBINM MaTepHa;

- TIOKa3bIBaeT 3HAHUE OCHOBHBIX MOHATUI JUCHUILIUHBI, TPAMOTHO MOJb-
3y€TCsl TEPMUHOJIOTUEN;

- TIPOSIBJISIET YMEHWE aHAJIM3UPOBATh U 00001aTh HHPOPMAIIHIO, HABBIKH
CBSI3HOTO OMMCAHUS SIBJICHUN U MPOLIECCOB;

- IEMOHCTpPUPYET yMEHHE HM3J1araTh MaTepuai B ONpeAesIeHHON Jiornye-
CKOM IMOCJIEA0BATEIBHOCTH;

- TIOKa3bIBA€T YMEHUE WILTIOCTPUPOBATH TEOPETHUECKUE MOJIOKEHUS KOH-
KPETHBIMU TIPUMEPAMU;

- IEMOHCTpHUPYET C(POPMUPOBAHHOCTh U YCTOMUMUBOCTh 3HAHUH, YMECHHUI
1 HaBBIKOB;

- MOTYT OBITh AONYIIEHBI OJIHA—/IBE€ HETOYHOCTHU MPHU OCBEIICHUH BTOPO-

42




CTCIICHHEBIX BOIIPOCOB.

Onenka 4
(xoporo)

- OTBET Y/OBJIETBOPSICT B OCHOBHOM TPEeOOBAHUSAM Ha OLEHKY «5», HO
IIPY 3TOM UMEET MECTO OJMH U3 HENOCTATKOB:

- B YCBOGHMH Y4eOHOro marepuaja JAOMYIICHBI MpOOelbl, He UCKA3UB-
1IMe CoJep KaHue OTBETA;

- B M3JI0’KCHUM MaTepUajla JONYIICHbl HE3HAYUTEIIbHbIC HETOUHOCTH.

Onenka 3
(YZIOBIETBOPUTEIHHO)

- 3HaHHE OCHOBHOTO NMPOTrPAMMHOI0 MaTepuajga B MUHUMAIbHOM 00bEME,
MOTPEIIHOCTH HENPUHLUIINAIBHOIO XapaKTepa B OTBETE Ha JK3aMEHE:
HEIOJHO WJIM HETIOCJIEA0BATENIBHO PACKPBITO COAEP/KaHUE MaTepHUalia, HO
MOKa3aHo 00I1ee MOHMMaHUE BOIIPOCOB;

- UMEJIUCh 3aTPYJHEHUs] WU JONYIIEHbl OMUOKUA B OMPECICHUN MOHS-
TUH, UCTIONB30BAaHUM TEPMHUHOJIOIMH, ONMCAHUU SIBIEHUW U MPOLIECCOB,
HCIIPaBJIEHHBIE M10CIIE HABOASIINX BOIIPOCOB;

- BBIABIICHA HENOCTAaTOYHas C(HOPMHPOBAHHOCTb 3HAHWM, YMEHMHA H
HABbIKOB, 00yYarONIuiicsi He MOKET MPUMEHUTh TEOPHUIO B HOBOM CHUTYya-
005038

Onenka 2
(HEyJOBIETBOPUTEIILHO)

- Ipo0eJbl B 3HAHUSAX OCHOBHOTO MPOTPAMMHOTO MaTepuaa, MPHHIUITH-
QJIbHBIE OITMOKY MPU OTBETE Ha BOIIPOCHI;

- oOHapy)XeHO HE3HaHWE WJIM HENMOHMMaHuEe OoJbleld WM Hambojee
BaXHOM YacTH y4eOHOTO MaTepHana;

- JIOMYIIEHBI OIMMOKH B OMNpPEICIICHUH IOHITHN, TPU HCIIOJIb30BAHUH
TCPMHUHOJIOTHH, B OIMUCAHUU SIBJICHUU U MpoHeCcCoOB, KOTOPLIC HE UCIIPAB-
JICHBI ITOCJIE HECKOJIBKUX HABOSIIIUX BOTIPOCOB;

- HE Cq)OpMI/IpOBaHBI KOMIICTCHIO N, OTCYTCTBYIOT COOTBCTCTBYIOIIHC
3HaHUs, YMCHHUS U HAaBbIKH.

4.2.3. KypcoBas pabota / KypcoBOi TPOEKT

Kypcosast paGota / KypcoBoii IPOEKT He MPeTyCMOTPEHBI YUeOHBIM IIIAHOM
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JUCT PETUCTPAIIMUA U3BMEHEHHUI

Howmepa nucroB OcHoBaHue g1d
Homep P Pactmmdposka moa- | Jlata BHECeHUS

BHECEHUA U3Me- Iloanuce

U3MEHEHUS | 3aMEHEHHBIX HOBBIX aHHYJIMPOBAHHBIX HeHUil fcn H3MCHCHHA




