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

1.1. Heap 1 3a1a4n TUCHUTLIIHHBI

Hean AMcUNIMHBI
BakanaBp no nanpasienuto noarotoBkd 35.03.04 ArpoHoMUs JOKEH ObITh TMOATOTOBIIEH K pe-
HIEHUI0 3aJad  [poQEeCCHOHATBHOM  AEATENBHOCTH  CIEAYIOUIEr0  TUIA: IPOU3BOJCTBEHHO-
TEXHOJIOTMYECKOM, KaK OCHOBHOM ¥ OPraHU3alMOHHO-YIIPABICHYECKOM.

Heap mucuMnimHbl — (GOPMHUPOBATH MPEJCTABICHUS, TEOPETHUYECKHE 3HAHUS, MPAKTHYECKHE
YMEHHSI U HABBIKU MO ONTUMHU3ALUNA MUHEPATbHOIO MUTAHUS CEIbCKOXO3SHUCTBEHHBIX KYJIBTYP IMOBBI-
IIEHUSI IKOHOMHYECKON A((PEKTUBHOCTH MPOU3BOACTBA CEIHCKOXO3SICTBEHHOM MPOAYKIIMN Ha OCHOBE
paIMOHATFHOTO TMPUMEHEHUSI MHUHEPATbHBIX, OPraHUYECKUX YAOOpEHUH W MEIHOPAHTOB C Y4E€TOM
MTOYBEHHOTO TJI0JJOPOIUs, KITUMAaTHUYECKUX YCIOBUM, TpeOOBaHUS paCTEHUH K YCIOBUSM MUHEPAJIbHO-
ro MUTAHUS U FKOJIOTO-IKOHOMHYECKUX YCIOBUI TEPPUTOPUH.

3agauu TMCHMILIHHBI:

- U3YYHUTh XUMHUYECKHI COCTAaB PaCTEHUI, MUHEPAJIbHOE MUTAaHUE PACTEHUI M METOJIBI €r0 PETryIUpO-
BaHUS,;

- U3Y4UTh OMOJIOTUYECKUE, XMMUYECKHE U (PU3NKO-XUMHUYECKHE CBOMCTBA MOYB B KAYECTBE YCIOBUH
MPOU3PACTaHUs M NCTOYHUKA IUTAHHS PACTCHUH 1 IPHMEHEHHS YI0OpEeHNH;

- OCBOUTb METOJIbl OTIPENIEICHUSI HYX/IaeMOCTH MOYB B XMMUYECKON MEIMOpalyH, 103, aCCOPTHU-
MEHTa, COCTaBa, CBOWCTB U CIIOC00a MPUMEHECHHUS MEIMOPAHTOB;

- O3HAaKOMUTH CTYACHTOB C BUJaMH, CBOWCTBaMH, (POPMaMH U CIIOCOOAMU MIPUMEHEHHUS YI0OpEHHH,
TpaHcpopMaIuy X B TIOYBE,

- M3YYUTb SKOHOMHYECKH LIEJIECO00pa3Hble TEXHOJIOTHH XPAaHEHUs, IIOATOTOBKH M BHECEHMS Opra-
HUYECKUX U MUHEPAIBHBIX YI0OpeHNH;

- U3Y4UTh CIOCOOBI OMPEACICHHs SKOHOMUYECKH 3(PPEKTUBHBIX 7103 YIAOOPEHUN U CPEACTB XUMHYE-
CKOM MEJIMOpaIy MOYB.

1.2. KomneTeHIIMU U MHAUKATOPHI UX JOCTHKEHU I
OIIK-1. CnocobeH pemiaTe TUIMOBBIE 33a/a4d MPO(PECCHOHATLHON JEATEIHPHOCTH HAa OCHOBE 3HAHUI

OCHOBHBIX 3aKOHOB MATCMATUYCCKHUX M CCTCCTBCHHBIX HAYK C IMPUMCHCHUCM I/IH(bOpMaI_[I/IOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOT Uit

Kox u HaumenoBanue
WHJIUKATOpa J0CTH-
JKEHUSA KOMIIETEHIINHU

Dopmupyemslie 3YH

3HaHHUA

YMEHHUS

HaBBbIKU

NJI-1omx-1
Hcnons3yer OCHOB-
HbIE 3aKOHBI ecTe-
CTBEHHOHAYYHBIX
JTUCIUTIINH TSI pe-
IICHHs] CTaHJAPTHBIX
3agady B oOJjlacTH ar-
POHOMUU C TpUMe-
HEHHEM HHQOpMaIn-
OHHO-
KOMMYHHUKAITMOHHBIX
TEXHOJOTUHN

OOyuaromuiicss JT0KeH
3HAaTh OCHOBHBIEC 3aKOHBI
€CTECTBEHHOHAYYHBIX

JTUCLUMIUIMH ISl peliie-
HUSI CTAQHJAPTHBIX 3a7a4
B 00J1aCTH arpOHOMHH C

npuMeHeHueM  uH)op-
MalluOHHO-
KOMMYHHKAIITHOHHBIX

texnojoruit — (b1.0.02-
3.1)

OOyuaromuiicst 0JDKEH
YMETb IPUMEHATH OC-
HOBHBIC 3aKOHBI €CTe-
CTBGHHOHaquBIX JOUC-
IUTUTAH  JIJI  PEIICHUS
CTaHZApPTHBIX 3a4a4 B
00JlacTH arpOHOMHUHU C

npuMeHeHueM uHpop-
MaIOHHO-
KOMMYHHKAITHOHHBIX

texaonoruii— (b1.0.02-
V.1)

OOyuarommuiicss T0JDKEeH
BJIAJETh: METOJaMH U
HaBbIKAMH TPUMEHCHHS
OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX

JUCHMIUIMH JJIsl  pelie-
HUSI CTAaHIAPTHBIX 3a/1a4
B 00JacT arpOHOMHHU C

npuMeHeHueM  uHOop-
MalluOHHO-
KOMMYHHKAIITHOHHBIX

texnojoruii— (b1.0.02-
H.1)




2. Mecto nucuuminnel B ctpykrype OITIOIIT

JucnurninuHa «ArpoXUMHsS» OTHOCHTCS K 00s13aTe€IbHON 9acTH OCHOBHOM MpodeccHuoHaIbHON

00s13aTeNbHON IPOTrpaMMBbl OaKajiaBpHara.

3. O0bEéM TUCHUNIMHBI U BUABI Y4eOHOIi padoThI

O0BeM TUCHUILIMHBI cocTaBiseT 5 3auetHble enuamIbl (3ET), 180 akagemudeckux yacoB (na-

Jiee yacoB). JlucuuminHa u3ydyaercs:

— oyHas ¢popma oOyueHus B 5, 6 cemecTpax;
— 3ao4Has opma oOydeHus Ha 3 Kypce.

3.1. Pacnpenenenne o0beMa JMCUMIIMHBI IO BUAAM Y4eOHOI padoThI

KomuuectBo yacos
Buz yueGHoit paboTsl ouHas popma 3ao4yHas hopma
o0yJeHus oOy4eHus
KonrakTHasi pa6ora (Bcero), 108 18
B TOM 4HCJI€e MPAKTHYeCKas MOJAT0TOBKA
B ToMm unce:
Jlextmm (JI) 40 8
[Ipaktnueckue 3ansatus (113) -
JlaGopatopusble 3ansartus (JI3) 68 10
CamocrosiTesibHas patoTa 00yYarouIuxcsi 45 153
(CP)
KoutpoJsb 27 9
Hroro 180 180
3.2. Pacnpenesnenne y4e0HOro BpeMeHH 110 pa3aeiamM U TeMam
Ounas ¢popma o0ydeHHs
B ToMm uncne .
KOHTaKTHas padoTta =
Ne HaumenoBanue pasnena u Bcero D é*
TEMbI TeM 4acoB CP oo
J J3 113 §
1 2 3 4 5 6 7 8
Beenenue 2 2 - - 0 X
Paznen 1 Xumudeckuil cocTaB M NUTaHUE pacTEHUN
XUMHYECKUH COCTaB | ITH-
1.1 N 26 4 18 - 4 X
TaHUE pacTEHUN
Paznen 2 CpoiicTBa MOYBBI U XUMHUYECKAs MEJTMOPALIMS B CBSI3U C IUTAHUEM PACTEHUM U
IpUMEHEHHEM YA0OpeHHi
CBoMCTBa TOYBHI B CBSI3H C
2.1 | nuTaHKMEM pacTEeHUH U Npu- 28 6 18 - 4 X
MEHEHHEM YI00peHUM
XuMunueckas MeJIMOpaLus
2.2 | noyB (M3BECTKOBAHUE U 14 4 6 - 4 X
TUIICOBAHUE)
Paznen 3 Munepasibabie y100peHHs
3.1 | AsorHble ynoGpenns 10 2 | 4 | - | 4 | X




3.2 | ®ocdopHbie y1oObpeHus 8 2 4 - 2 X
3.3 | Kanuiineie ynoOpenus 9 2 4 - 3 X
3.4 | Mukpoynobpenus 8 2 4 - 2 X
3.5 | KommnekcHbie ynobpenus 6 2 2 - 2 X
Paznen 4 Oprannueckue ynoOpeHus
4.1 | Oprannueckue ynodpenns | 22 | 2 | 4 | - | 16 X
Paznen 5 Dkos0rus 1 5KOHOMUKA IPUMEHEHUS y100peHui
51 TexHoI0rUM XpaHEHUS " 10 6 ’ ) ’ X
pUMEHEHHsI y100peHui
59 DKOJIOTHYECKHUE ACTIeKTHI 10 6 ’ ) ) X
pUMEHEHHsI y100peHui
KoHTtponb 27 X X X X 27
OO6mmas TpyA0eMKOCTh 180 40 68 - 45 27
3aounas popma o0OyueHust
B Tom uncne .
Ne HaumenoBanue pasnena u Bcero KOHTAKTHAA pabora g
TEMBI TeEM 4acoB T 3 m CpP 5
1 2 3 4 5 6 7 8
Beenenue 4 - - - 4 X
Paznen 1 XuMuueckuii cOCTaB M MUTAHUE PACTECHUN
11 XUMHAYECKUU COCTaB U ITH- 8 1 2 ) 75 .
TaHUE pacTeHUIN
Pa3nen 2 CpolicTBa MOYBBI U XMMHUYECKAs MEIHOPALMs B CBSI3U C IUTAHUEM PACTEHUHN U
MIPUMEHEHUEM YI0OpEeHUI
CBoiicTBa MOYBHI B CBA3U C
2.1 | nuTaHWEM pacTEHHI U NIPU- 28 1 2 - 25 X
MEHEHHEM YAO0OpeHHiA
Xumuyeckas Memopanus
2.2 | mo4B (M3BECTKOBAHHE U 20 - - - 20 X
THIICOBAHHE)
Paznen 3 MunepasibHble YA0OpeHUs
3.1 | A3otHble ynoOpeHus 12 1 1 - 10 X
3.2 | ®ochopHbie y1oObpeHus 11 1 - 9 X
3.3 | Kanuiinele ynoOpeHus 12 1 - - 11 X
3.4 | MukpoynoOpeHus 9 - - - 9 X
3.5 | KommiekcHble ynoopeHus 7 1 - - 6 X
Paznen 4 Oprannueckue yaoOpeHus
4.1 | Oprannueckue ynobpenns | 24 | 1 | 2 | - | 21 X
Paznen 5 Dko0rus 1 5KOHOMUKA TPUMEHEHUS y100peHui
5 TexHo0rUM XpaHeHUs " 10 ) i ) 10 X
pUMEHEHHsI y100peHui
DKOJIOr0-9)KOHOMUYECKNE
5.2 | acmeKThl IPUMEHEHUS Y100- 6 1 2 - 3 X
PEHHIT M1 MEJTMOPAHTOB
KoHnTpoib 9 X X X X 9
O611ast TPyA0EMKOCTh 180 8 10 - 153 9




4. CprRTypa H COACPKAHUE TUCHUIIJIMHBI, BKIIYAKIIEE MPAKTHYECCKYIO TIOATOTOBKY

[TpakTryeckasi IOArOTOBKA MPH pealn3alii y4eOHbIX MPEIMETOB, KypCOB, TUCIUILUIUH (MOITY-
Jieit) opraHu3yeTcs MyTeM MPOBEICHUs TPAKTUIECKUX 3aHATUH, MPAKTUKYMOB, TAOOPATOPHBIX pabOT 1
WHBIX aHAJIOTHYHBIX BHUJOB y4eOHOU AESITENHLHOCTH, NMPEAYCMATPUBAIOIINX y4acTHEe O0YyJaronuxcs B
BBHITIOTHEHUH OTJICIBHBIX JJIEMEHTOB PalbOT, CBSA3aHHBIX C Oynyiieil mpodeccnoHalIbHON JesTeNbHO-
CTBIO.

[TpakTryeckasi MOArOTOBKA MOXET BKJIIOYATh B ce0sl OTHEIbHBIC 3aHATHS JICKIIMOHHOTO THUIIA,
KOTOpPBIC TIPEAYCMaTPUBAIOT Mepeaady yueOHoH nHpopMauu 00yJaromuMcst, HeOOXOIUMOM sl TI0-
CJIETYIOILIETO BBIMOJHEHHS paboT, CBA3aHHBIX ¢ Oyayiel npodeccnoHalbHON 1eATeIbHOCTHIO.

PexomenayeMbiii 00beM MPaKTUUECKOW MOATOTOBKU (B MPOIIEHTaX OT KOJWYECTBA YacOB KOH-
TaKTHOHM pa0OThI) I MUCIHUILINH, PEATH3YIOIINX:

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

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

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

4.1 Coneprxanue QM CHUTITHHbBI

BBenenue

3HaueHUEe XUMU3ALUHU 3EMJIEIETNS B YCKOPEHUH HAYYHO-TEXHUUYECKOTO IIPOrpecca U NHTEHCH-
(buKauy cenbCKOX03aiCTBEHHOT0 MPOoU3BoCTBA B Poccnu u npyrux crpanax. CocTOssHUE U NepCIeK-
TUBBI IPOM3BOJICTBA U MPUMEHEHUSI MUHEPAIbHBIX YAOOPEHH, XUMHUYECKUX MEINOPAHTOB, HAKOTLIE-
HUS M UCHOJIb30BaHUS MECTHBIX yano0penuil B Poccun u apyrux crpanax. Llens u 3agaun arpoxumude-
CKOTO OOCTY>XUBaHUSI CEIhCKOTO X03siicTBa B P®D. 3HaueHNe MUHEPATbHBIX, OPTaHUYECKUX YHA00pe-
HUM M XUMHUYECKMX MEIMOPAHTOB B IOBBIIICHUM YPOKAMHOCTH CEIbCKOXO3SMCTBEHHBIX KYIbTYD,
YIYYIICHUU KauecTBa MPOIYKIMU M TUIOJOPOAUS MOUBbI. 3aBUCUMOCTD ACHCTBUS yIOOPEHUN OT KOH-
KPETHBIX ITOYBEHHO-KJIIMMAaTUYECKUX YCIOBUN M OCYLIECTBIICHHE KOMIUIEKCA arpPOHOMUYECKUX MEPO-
NPUATUH - cucTeMbl 00paOOTKH MOYBHI, BBEACHUSI HHTEHCUBHBIX COPTOB, OOPHOBI C BpEAUTEIIMH, 00-
JE3HSAMH M COpHSKaMH, pPallMOHAIBHBIX CEBOOOOPOTOB, OPOIICHMS, MEJIMOpALMM U MEXaHU3aIMH.
[Ipenmer, METOBI, LIETTU U 33J]a4d arPOXUMUHU, B3aUMOCBS3H €€ C IPYTMMHU arpOHOMHYECKUMH U O1O-
JIOTMYECKUMH HayKaMd. 3HAY€HUE XUMHH, GU3UKU M MAaTEMATUKU JJIs JAJIbHEHIIEro pa3BUTUS arpo-
XUMHUH. ATpOXUMHS - Hay4dHasi OCHOBA XUMU3alUuu 3emienenus. OpraHusanus U pa3BUTHE arpoxu-
MHUYECKOTO OOCTYKHBAaHHS CEIHCKOXO03SHUCTBEHHOTO Mpou3BojicTBa B PD. Mcropuueckuit 0630p pas-
BuTHs arpoxuMudl B P®. Pons 3apybexusix (OK.-b. bByccenro, 0. JIubux, I'. I'enbpurens u ap.) u poc-
cuiickux ydyenbix (.M. MenneneeB, A.H. Ourensrapar, K.A. Tumupszes, K.K. I'expoiiny u ap.) B pasz-
BUTHUH YYEHUS O MUTAHUM PAaCTEHUI M MpUMeHeHuH ynoopenuil. Pons akagemuka JI.H. [Ipsuumramko-
Ba KaK OCHOBOIIOJIOKHUKA POCCHHCKOW arpoxuMuu. DU3HOIOT0-OMOXMMHUYECKOE HAIPaBJICHHUE, CO-
3nanHoe akaaemMukoM JI.H. IIpsAHUIIHMKOBBIM, KaK OCHOBA pa3BUTUA POCCUHCKON arpoxumuu. Jlo-
CTHKEHUSI COBPEMEHHOM arpOXMMHHU U TIEPEA0BON MPaKTHKU B Poccuu u 3a pyoexom.

Pa3nes 1. XuMu4yecKkHX cOCTaB M MUTAHUE PACTEHMI

XUMHYECKUH COCTaB pacTeHUH. XMMUYECKUE JIEMEHTHI, HEOOXOIUMbIE pacTeHUsIM. PacTenus
- KOHILIEHTPATOpbl OTAEIBHBIX XMMHMUYECKHUX 3IeMEHTOB. Conep)kaHWe OCHOBHBIX OPTaHUYECKUX Be-
LIECTB B PACTEHUAX. Makpo-, MUKPO- ¥ yJIbTPAMHUKPOIEMEHTHI, UX POJIb B IUTAaHUM pacTeHUuM. Bnus-
HUE YCIOBUI MHHEPAJbHOTO NMUTAHUS HA COAEp)KaHUE OCNIKOB, )KUPOB, YIIIEBOAOB M JPYTUX BaXKHBIX
OpPraHUYECKUX COCAVMHECHUM, ONIPEACIAIOIUX KAYEeCTBO YPOKAEB CEIbCKOX03SMCTBEHHBIX KYIbTYD.

Co3naHue ONTUMANBHBIX YCIOBUN MUTAHHS PACTEHUN U CIIOCOOBI €r0 PEryJIMPOBAHUS C TIOMO-
1610 YIOOpEHUH M METMOPAHTOB - IV1aBHAs 3ajjaya arpOXUMUHU.

CopnepxaHue ¥ COOTHOLICHHS 3JIEMEHTOB IHUTAHUS B PACTEHUSX, OMOJOTMYECKUI M XO3AM-
CTBEHHBIN BBIHOC ITUTATEIIBHBIX 3JIEMEHTOB CEJIBCKOXO3SMCTBEHHBIMU KYJIBTYpaMH, ITIOHATHE O KPYTo-
BOpOTE U OayiaHce BEUIECTB B 3eMIIECICIUH.

Pa3BuTHe npencTaBieHus 0 NOCTYIUICHUN ITATATENIBHBIX BEILECTB U MX YCBOCHHH PACTCHUSIMMU.
Hcropus mpeacTaBieHU 0 MeXaHU3Max IOCTYIUICHUS 3J1€MEHTOB. DPOpMBI COCIMHEHUH, B KOTOPBIX



pacTeHHs MOTJIOMIAIOT AJIEMEHTHI MUTaHUs. M30upaTenbHOCTh MOTIIONIEHUSI HOHOB pacTeHusMu. Teo-
pHS MOTJIONIEHUS 1EeMEHTOB MuTaHus. CBOOOIHOE MPOCTPAHCTBO, anoIyiacT U cumIuiact. Ponb nuro-
1a3MaTHIeCcKOi MeMOpaHsbI (TJIa3MalieMMbl) B TIOTJIOMICHUH SJIEMEHTOB TUTAHMUSL.

Binusinue ycnmoBuil BHeHIHEH cpenibl (KOHIIEHTPALMHM MUTATEIBHOTO PAacTBOPA, COOTHOILICHUS
MaKpo- U MUKpPO3JIEMEHTOB B MUTATEIbHOMN Ccpesie, BIAKHOCTH MOYBBI, a3pallii, TeIUIa U CBETa, peak-
MU cpefbl, PU3NOIOTUYECKON PeaKIK CoJied, MOYBEHHBIX MUKPOOPIaHW3MOB) Ha MOCTYIUICHUE MH-
TaTeIbHBIX BEUIECTB B pacTeHus. HekopHeBoe nutanue pacteHuid. OTHOIIEHHWE PACTEHUN K YCIOBUSM
MATAHUS B Pa3HbIE NEPHOJbI BEreTalnu, NEPUOJUIHOCTD MUTAHUS PACTeHUI. PacTuTenbHas quarHo-
CTUKA MUTaHUs pacTeHuid. KoMriekcHas AMarHocTUKa U €€ UCIOIb30BaHUE ISl ONTUMHU3ALNUU MTUTA-
HUS paCTEHUI TP PA3JIMYHBIX TEXHOJIOTHSAX BO3EIIBIBAHUS CEIbCKOXO03SMCTBEHHBIX KYIbTYP.

Pa3nen 2. CBoiicTBa NOYBBI H XMMHYECKAs MeJIHOPALUS B CBA3M ¢ MUTAHNEM PACTEHUI U
NnpUMeHeHueM y100peHuii

CBoiicTBa MOYBHI B CBSI3HM C NUTAHNEM PacTeHUH M NIPUMEHEeHueM yA00peHu i

CoctaB nouBbl. Posib ra30BOM, )KUAKON U TBEPJOM YAaCTH MOYBBI B MMTAHUU PACTECHUN U TpaHC-
dbopmaruu ynoOpenuii. MuHepanbHas U OpraHUYecKas 4YacTH MOYBHI KaK MCTOYHUKH DJIEMEHTOB TTH-
tanus. CopeprkaHue 3JIEMEHTOB MUTAaHUS PaCTEHUH B Pa3IMYHBIX (QPaKIUIX MUHEPAIbHON YacTH MOY-
BB

XHUMHUYECKUE COECTMHEHHUSI MTOYBBI, COAECPKALIUE DJIEMEHTHl MUTaHUsl pacTeHuil. OpraHudyeckoe
BEILIECTBO MOYBBI U €ro 3HaueHue A mioaopoaus. ConepkaHue MUTATENIbHBIX 3JIEMEHTOB U UX J0-
CTYNHOCTh PACTEHUSM B pa3HbIX NouBax. [loTeHIManpHOE M aKTyalabHOE TUIOJOPOANE TIOYUBBI, IPYIIIH-
POBKa MOYB 10 YPOBHIO aKTYaJIbHOTO TUIOOPOIUs. XMMHUYECKHE U OMOJIOTUYECKUE TIPOIECCHI B TOYBE
U UX POJIb B MPEBPAIlIEHNN MUTATENbHBIX BEIIECTB U MOBBIIIEHUH 3()PPEKTUBHOTO aKTyaIbHOIO IJI0J10-
pOoaUsI TOYBHI.

Buapl nornoTuTenbHOM CIOCOOHOCTH MOYBHI, UX POJb BO B3aMMOJEWCTBUHU MOYBHI C yJao0pe-
HUSMU U B TUTAHUH PACTEHUH. 3HAYCHNE KOJUIOMIHON (paKIMK TOYBKI B MPOIIECCAX B3aAUMOACHCTBHUS
MOYBHI C YAOOPEHUSIMHU U PACTEHUSMHU.

CocraB U CTpOCHHE TOYBEHHOTO MOTJIONIAIOLIEr0 KOMIUIEKCA, POJib B MUTAHUM PACTeHUI, Tpe-
BpanieHun ynoOpenuii. OCHOBHBIE 3aKOHOMEPHOCTH B3aMMOJICHCTBHS YIAOOpPEHUH, MEIUOPAHTOB W
pacTeHHIi ¢ TOYBEHHBIM IOTJIOIAIOIUM KoMIuTekcoM. OOMEHHOE 1 HEOOMEHHOE TOTJIONICHHUE TTOYBOM
KaTHOHOB. EMKOCTB MOTJIOIIEHUS M COCTAB MOTJIOMIEHHBIX KATHOHOB B Pa3HbIX MoyBax. OOMeHHOE Mo-
[JIOUIEHUE aHUOHOB.

Peakius mous, ee posib B MUTAaHUU PACTCHHUI M MIPUMEHEHUN yI0OpeHU U MeIuopaHToB. Bu-
IIbI KHCIIOTHOCTH TIOYBHI (aKTyasibHast, 0OMEHHas1, TuapoauTuieckas). CTerneHb HACBHIIEHHOCTH MOYB
ocHoBaHUsIMU. bydepHas cnocoOHOCTh MOYBBL. ArpOXUMHUYECKasi XapaKTePUCTUKA OCHOBHBIX THIIOB
noyB PO. [lytu Tpanchopmanuu a30THBIX, HOCHOPHBIX, KAIUHHBIX U JPYTUX COCIMHEHUN B ITOYBAX U
JOCTYIHOCTh UX pacTeHUsIM. Posib arpoXuMu4eckoro aHaiusa no4s AJisl OIIEHKH 00eCIIeYeHHOCTH pac-
TEHUH dIIEMEHTaMHU IMUTAHUS, ONIPEACTICHUS U KOPPEKTHPOBKU UX MOTPEOHOCTH /103 yIOOpEHUIA.

XuMHYecKasi MeJTHOPALMSA M0YB (M3BECTKOBAHME M THIICOBAHUE)

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

OTHOLIEHUE Pa3TUYHBIX CEIbCKOXO3MCTBEHHBIX PACTEHUNW U MHUKPOOPraHU3MOB K pEaKIUU
MOYBbI. 3HAYCHHE KAl U MarHus JJisl TUTaHUSI paCTeHUH. MHOTOCTOpOHHEE IEMCTBUE U3BECTH Ha
noyBy. HelTpann3anus KUCIOTHOCTH. Y CTPAHEHHE TOKCHUYECKOTO JIEUCTBUS AIFOMHHUSA U MapraHua.
Koarymsiius moYBeHHBIX KOJUIOMJOB MU YIAYUIIEHHE arpOXMMHUYECKUX M arpoU3HUecKUX CBOWCTB
MOYBHI, BusiHUE M3BECTH Ha PA3JIOKEHHE OPTaHUYECKOTO BEIIECTBA M MOOMIIM3AIMIO MUTATEITHHBIX
3JIEMEHTOB MOYBHI. BiusiHNE U3BECTKOBAHUS Ha JOCTYIMHOCTh MaKpPO- U MUKPOIJIEMEHTOB PACTEHUSIM.

Omnpenenenre HEOOXOIUMOCTH U3BECTKOBAHMS M JTO3bI U3BECTH B 3aBUCUMOCTH OT KHCIIOTHO-
CTH Y TPaHYJIOMETPUYECKOIO COCTaBa MOYBBI, COJAEPKAHNS TyMyca, BUJa PACTEHHUI U COCTaBa KYJIbTYpP
B ceBooOopoTe. CriocoObl U CPOKH BHECEHHS U3BECTKOBBIX Y100PEHHIA B TIOYBY.

Bunbl W3BeCTKOBBIX ynoOpeHuid (TBEpAble W MATKHE W3BECTKOBBIC MOpoabl). Mcmoap3oBaHme
OTXOJIOB TPOMBINIJICHHOCTH JJIsi U3BECTKOBAHMS TIOYB. ATPOTEXHUYECKHE TPEOOBAHUS K U3BECTKOBBIM
ynoopenusiM. HopmaTuBBI OIleHKHM KauecTBa U3BECTKOBAHUA. [ IUTEILHOCTD IEHCTBHS U3BECTH. Menu-
OpaTUBHOE, TOJICPKUBAIOIIECE M OIEPEkKAIONIee N3BECTKOBAHNUE KUCHBIX MOYB. DPHEKTUBHOCTh U3-
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BECTKOBAHHUS MOYB B PA3IMYHBIX CceBOOOOpoTax. OCOOEHHOCTH M3BECTKOBAHUS B CEBOOOOPOTAxX CO
JBHOM M KapTodeseMm. 3HauyeHHe U3BECTKOBAaHUS KHUCIBIX MTOYB MPU JUTUTEILHOM MPUMEHEHUH (Hr3Ho-
JIOTUYECKHU KHUCITBIX MUHEPATBHBIX yI0OpeHuit. JkoHoMIueckas 3pPpexkTuBHOCTh U3BecTKOBaHus. Cro-
cOOBI U MpueMbl NOBBIIICHUS 3()(HEKTUBHOCTH U3BECTKOBAHUSA. XUMUYECKasi METUOPAIUs COJIOHLIOB -
OCHOBHO€ YCJIOBHUE IOBBIIICHUS IUIOJOPOAMS IOYB CO ILIEJIOYHOM peakuuen. I'micoBanue kak mepa
yIIydIllIeHUs! COJIOHIOB. MI3MeHeHusl, BbI3bIBa€Mble B TOUBE TUIICOM. DPPEKTUBHOCTH TuncoBaHus. Oc-
HOBHBIC MaTepHAaJIbl, TIPUMEHSEMBbIC JJIsi TUTICOBAHUS MOYB. J{03bI, CPOKU U CTIIOCOOBI BHECEHUS THUIICA.
Hpyrue cmocoObl, UCIOJIB3yeMbIe ISl METMOPAIIMH COJIOHIIOBBIX MOYB. Y 100OpEHUE TUTICOM OOOOBBIX
Tpas. [Ipuemsbl nmoBeIIIeHUS 23PHEKTUBHOCTH TUTICOBAHHUS.

Pa3nen 3. MuHepaJjibHbIe y100peHust

[onsarue 06 ynobpenusix. Buasl u popmsl ynobpenuii. JlelicTByromee BeecTBoO 1 1035l y100-
penuii. [TorsTue o cpokax u cnocodax BHeceHus. Kimaccudukamus ynoOpenuii. Y 100peHus] MECTHBIC
Y TIPOMBIIIIJICHHBIE, MUHEPAIbHBIE M OPTAHUYECKUE, TPOCTHIE M KOMIUIEKCHEIE, MPSMOTO M KOCBEHHOTO
IEUCTBUSL.

A30THBbIE y100peHus

3HadeHne mpobsemMbl a3oTa B 3emiieaenuu B cBete yueHus [[.H. [Ipsaumuukosa. Ponb azota B
pactenusix. OCOOEHHOCTH TUTAHUS PACTCHUN aMMOHHMIHBIM M HUTPATHBIM a30ToM. CoJliep:kaHue a3oTa
B I0YBE U JUHAMUKa ero coeanHeHui. [Ipoueccel ammonudukanyu, HUTpUGUKALUU U TeHUTpUuduka-
un. KpyroBopot u 6ananc a3ora B npupoae. bananc azora B 3emienenuu. @ukcarus a3ora arMocde-
pbl. 3HaueHue 6000BBIX pacTEeHUI B 000TaLIEHUH MTOYBBI a30TOM M MOJYyYEHUH MPOAYKIHUU C BHICOKUM
cozep:kanueM oOenka. Knaccudukarms a3oTHbIX yaoopenuit. OcHOBHbIE (POPMBI a30THBIX, YI0OPEHHIA,
HX MPOU3BOJICTBO, COCTAaB, CBOMCTBA U MPUMEHEHUE. AMMUayHas cenutpa. CepHOKUCIbIA aMMOHUM.
Cynbdar amMmMOHUS-HATpUS, XJOpUA aMMOHHs. JKUAKUN aMMuak, aMMHadHas BOJAa MU aMMHAKaThI.
Harpuesas u kanprnueBas cenutpel. MoueBuHa, kapoamugoammuaunas cenutpa (KAC). MemyienHo-
JeWCTBYIONIUE a30THBIE yao0peHus. BnusHue a30THRIX ynoOpeHH Ha PEaKLUIO IIOYBEHHOTO PAaCTBO-
pa. Ucnonp30Banme pacTeHUSIMU a30Ta yI0OpEeHU U ero mpeBpaiieHus B mouse. [lorepu azora ymo0-
peHuit u3 nouskl. [IpuMeHeHHEe MHTUOUTOPOB HUTpUDHUKAIMK 7S MPEJOTBPAIICHUS MOTEPh a30Ta.
D bheKTUBHOCT Pa3IMYHBIX (HOPM a30THBIX YAOOPEHUH B 3aBUCHMOCTH OT CBOMCTB TMOYBHI, BUJIA pac-
TEeHUH U crocoba BHeceHHs ynoopeHuil. Jlo3bl, CrIOCOOBl M CPOKH BHECEHUS a30THBIX YAOOpEHUU MO
OCHOBHBIC CEITLCKOXO3IMCTBEHHBIC KYJIbTYPhl. BiMsiHUE a30THBIX yAOOpPEHUH Ha ypoxkKail pa3iudHbIX
KYJIBTYpP M €r0 KauecTBO. 3HAYCHHE IMO3JHUX IMOJAKOPMOK a30TOM IS YIY4IIEHUS KadecTBa 3€pHA
MIIEHUIIBI U IpYTuX KynbTyp. [IyTr noBeimeHust 3(eKTUBHOCTH a30THBIX YI0OPEHHIA.

DochopHbie y1o0peHus

[Ipobnema docdopa B 3emnenenuu u nyTu ee pemenus. Porb pochopa B KU3HH pacTeHHI.
Hctounuku ¢ocdopa anst pactenuil. Buemnue npusnaku ¢ocdopHoro romonanus y pacreHuid. [1o-
crymienue ¢gocdaToB B pacteHus U BbiHOC docdopa ypoxkaem. Coaepxanue u GOpMbI COSTMHEHUI
docdopa B mouBax. Kpyrosopot ocdopa B mpupose, 6amanc ero B 3eMIeAeIny U X031UCTBE.

Coipne m1s ipon3BoacTBa PpocdopHbIX ynodpenuii. MectopokaeHue anmatuToB U GochopuTon
B Poccun u npyrux crpanax. @ocopuTsl u anaTUTH Kak ChIpbe s (pochaTHON MPOMBIIIIICHHOCTH.
CriocoObI ToJTydeHHusI, COCTaB U CBOMCTBa (GocopHbIXx ymoopenuit. CynepdocdaT mpocTol U IBOM-
HOM, TpaHy/IMpOBaHHBIA U mopoumkoBuaHbIN. [Ipenunurar. Cynepdoc. Tomacuuiak, Tepmodochatsl,
docdarnutak, obechropennsiii pocdar. [Nomudocdars. Ucmonp3oBaHme 0TXO0B TPOMBIIUICHHOCTH,
cogepxxauux ¢ocpop. PochopuTHas Myka u yciaoBus 3PpPEeKTUBHOTO ee MpUMEHEHHs. 3HaueHue pa-
00T POCCHICKUX yUYEHBIX 110 3TOMY Bomnpocy. [lyru moBsimenus s¢pdextnBHOCTH HOCHOPUTHON MYKH.

BsaumonetictBue ¢ochopubix ynobpenuii ¢ nmousoii. Ilornomenue ¢pocharo mousamu ¢ pas-
nugHOM peakiueit cpenbl. [locnenetictBue GochopHbix ynodpenuid. J1o3bl, CpOKH U CIIOCOOBI BHECE-
HUs (HocHOpHBIX yIOOpEHUH MO pa3IuYHbIE CEeIbCKOXO03SMCTBEHHBIE KYAbTYphl. [Ipumenenune ¢oc-
dhopHBIX ynoOpeHwuii B 3anac. JIokambHOE BHECEHHE - Hanbosee 3 (HEKTUBHBIN CITOCO0 MCIIOIB30BAHMS
cynepdocdara. 3nadenne HochopHBIX YAOOPEHUI B TOBBIIICHUN YPOXkKasi OTIACIBHBIX CEIbCKOXO03sIi-
CTBEHHBIX KYJIBTYp M YJIYYIICHHUU €ro KayecTBa B Pa3IMYHbIX NMOYBEHHO-KIMMATHUECKUX 30HaX Poc-
CHH.

Kaumniinbie ynoopenust



Ponp xamus B xu3Hu pacreHuidl. ConaepikaHue Kalus B YpOXkae OTIEIbHBIX CEIbCKOXO03sM-
CTBEHHBIX KYJIbTYp. BHeIIHHUE MpU3HAKK KAIMIHOTO Tonojanus y pacteHuil. Coaepkanue u GopMbl
Kajus B mo4yBax. KpyroBopoT kanust B mpupoze, O6ananc ero B 3eMIICACTHH U X03siicTBe. MecTopoxk-
JIEHUS KATUUHBIX cosiel B Poccuu u apyrux crpaHax. CeIpble KQIHITHBIE COJIM: CUIILBUHUT, KAPHAILIUT,
KauHUT, TOJUTAINT, TAaHrOeHHUT U Ap. Kiaccudukanms kanmuitHbIX yIqo0peHuii, ux cocTaB, CBOMCTBA U
puMeHeHHe. XIJIOPUCTHIN KaJIUK - OCHOBHOE KallnitHOe ynoopeHue. CrocoObl MoydeHus: XJI0PHUCTOTO
KaJIisl U3 CWJIbBUHUTA U YJIyYllIeHHE ero Gpusndeckux cBocTB. 40%-Has xanuiiHas coyib. CepHOKHC-
neii kanuil. Kanu-maraesus, kammMmar, Kaaui-3JIeKTPOJIUT, [IEMEHTHAs TbUTb. 3071a Kak yao0peHue.

B3anmopeiicTBie KalMWHBIX YAOOpeHMH C MOYBOW. 3Hau€HHE COJCPKAIIMXCA B KaJTHHHBIX
yI0OpeHusiX XJIOPHUAOB, Cylb(aToB, HATPUS M MarHus AJs pa3luyHbIX pacteHuid. [Ipumenenue ka-
JUHHBIX yOOOpeHUH B 3aBUCUMOCTH OT OHOJIOTMYECKUX OCOOCHHOCTEH pacTeHMH W TOYBEHHO-
KJIIMMAaTHYECKUX yCIOBUU. BiusiHue opranndeckux y100peHHid, M3BECTKOBAHUS U IPYTUX YCIOBUM Ha
3G HEKTUBHOCTh MPUMEHEHUS KATMIHBIX yaoOpeHuid. J{03bl, CpOKM M crocOoOBl BHECEHUS KaJIHMHBIX
ya00peHui 1o pa3audHble KYJIbTyphl. BiusHue KaquiHBIX yAI0OpeHUH Ha yposkail U KadecTBO IMPO-
OYKIMH OTAEIBHBIX CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYP B Pa3JIMUHBIX OYBEHHO-KJIMMAaTHYECKUX 30HAX
Poccun.

Muxpoynodpenust

3HaueHue MHUKPOAJIEMEHTOB sl pacTeHuil. Colep:kaHue OTAENbHBIX MUKPOAJIEMEHTOB B pac-
teHusx. Conepxanue U GOPMbI MHUKPODJIEMEHTOB B 1MouBax. OyHKINUU OTJAEIBHBIX MHUKPO3JIEMEHTOB
(6op, Menw, Mapranel, MOJUOACH, IIMHK, KOOATLT) B pPaCTCHUAX. Y J00OpeHus, coaepkamme 6op, Map-
raHern, Me/ib, MOJIMO/IeH, IIUHK U JIpyrue MUKpodiaeMeHTsl. [lomumukpoynobpenus. Pons Mukpoymo6-
pEHUiIl B TOBBIIIEHUH MPOAYKTUBHOCTH CEIbCKOXO3SIWCTBEHHBIX KYJIBTYP B PA3JIMYHBIX MOYBEHHO-
KIMMAaTUYeCKUX 30HaX cTpaHbl. J[03bl, CPOKH U crOocOoObl MPUMEHEHHUS MHUKPOYAOOpPEHHH B CBS3H C
MTOYBEHHO-KIMMATUYECKUMU YCIOBUSIMU U OMOJIOTUYECKUMHU OCOOEHHOCTAMHU KyJIbTyp. [Ipuemsr mo-
BbIIICHHS 3((HEKTUBHOTO IPUMEHEHUS MUKPOYI00pEHU.

KommniiekcHbie ynoopeHust

[ToHATHE O KOMIUIEKCHBIX YIOOpEeHUSAX (CI0XKHbIE, KOMOMHUPOBAHHBIE U CMEIIaHHbIE). ATpo-
HOMHMYECKOE M SKOHOMHMYECKOE 3Hau€HHE KOMIUIEKCHBIX ynoOpeHuit. CrocoObl MoiaydeHus, COCTaB,
CBOWCTBa W NPUMEHEHHE KOMIUIEKCHBIX ynoOpeHuil. AMmodoc U quaMModoc, aMMOHU3UPOBAHHBII
cynepdocdar, kanuitnas cenutpa, nonudocdarsl ammonus, azodoc, azodocku, HUTPohoc U HUTPO-
¢docku, HEUTpoammodoc W HHUTpoamModocka, kapboammodockl, noaudochaTsl Kajius ¥ aMMOHUS,
dbocdarer MoueBUHBI. bopHBI 1 MOMMOIEHU3UPOBAHHBIN cynepdocdaTsl, MarHuitaMmmonuiidocdar.
Kunxue u cycneH3upoBaHHbIe yaoOpeHHs. [lepcrieKTUBbI IPUMEHEHUsT KOMIUIEKCHBIX yI0OpeHuil B
Poccun. TykocMecH, BX cOCTaB U CBOMCTBA, 3HAUEHUE U YCIOBUSA TYKOCMEIICHHUS.

Pa3nen 4.0prannyeckne yno0penust

Haso3z.3naueHne HaBo3a M JApPYTUX OPraHUYECKUX YAOOpEHUN B TOBBIIICHUU YpPOXKaeB
CEeNTbCKOXO3SMCTBEHHBIX KYJIBTYp, CO3JaHMM Oe3faeuuuTHOro OanaHca ryMmyca M perylupoBaHUU
OMOJIOrMYeCcKHUX MpoleccoB B mouBe. HaBo3 Kak MCTOYHUK 3J€MEHTOB MUTAHUS AJIs PACTEHUN U €ro
poJib B KpyroBOpOTE NUTATENbHBIX BewlecTB B 3emiuenenuu. [[.H. IIpsHumHukoB 0 poiau HaBo3a B
CBS3M C POCTOM TPOM3BOACTBA MHUHEpaJIbHBIX ynoOpeHuil. 3HaueHHWe HaBO3a KaK HCTOYHUKA
IIOTIOJTHEHMSI TOYBBI OPraHMYECKMM BELIECTBOM ISl MOAJAEPKAHUA M YBEIWUYEHUS COACPIKaHMS
rymyca, TOBBIIIEHUST 3(PGEKTUBHOCTH MHHEpalbHBIX ynoOpenuid. Oruiata HaBo3a mpuOaBKaMu
YpOKaeB CENbCKOXO3SMCTBEHHBIX KYJIBTYpP B Pa3jJNYHbIX NOYBEHHO-KIMMAaTHUECKUX 30HAX CTPAHBI.
3HaueHue NPAaBUIBHOTO COYETAHHUS OPraHMYECKMX W MUHEpaNbHBIX ynoOpeHuil. PazHoBumHoctu
HAaB03a - MOJCTUJIOYHBIN U 0eCMOICTUIOYHBIA (KUAKUN U MOTYXKHUAKUI) HABO3, UX COCTABHBIC YACTH.
XUMUYECKUI COCTaB M KaueCTBO HABO3a PA3IUYHbBIX KUBOTHBIX.

Iloocmunounviii Haso3. Buapl MOACTUIKH, €€ 3HaYeHHE, COCTaB U HpuMeHeHue. CrocoOsl
XpaHeHus: HaBo3a. lIporecchl, mpoucxonsiiye NpU XpaHEHHWH HaBo3a, W HX oleHKa. CTeneHb
pa3loKeHUs HaBo3a. XpaHEHHWE HaBo3a B HaBo3oxpaHwmmie u B mone. lltaGeneBanue Kak
HEOOXOIUMBIM TpHUEM MPaBUIBLHOTO XpaHEHHS HaBO3a. 3HAUEHUE KUKECOOpHUKOB. IIpuemsl
MOBBIIIEHUS] KayecTBa W yNOOpHUTENbHAs LEHHOCTh MOJCTHIOYHOIO HaBo3a. CHocoObl CHUKEHHUS
MOTeph a30Ta MPH XpaHEHUH HaBo3a. [I[pog0KUTENHHOCTD AEWCTBUS HABO3A.

becnoocmunounwiii nasoz. CocraB, cBoiicTBa U mpuMeHeHUe, [IpuroroBneHue, XxpaHeHHE H
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MCTOJIb30BAHUE KUAKOTO M MOITYKHIKOTO HaBo3a. OcoOeHHOCTH ero mpuMeHeHus. CpaBHUTEIBHOE
NEHUCTBUE W  TIOCJIENEUCTBHE TOJCTHUIOYHOTO U OECIOJACTHUIOYHOTO HaBO3a Ha  ypoxkai
CEJIbCKOXO3SICTBEHHBIX KYJIBTYp B Pa3IWYHbIX IMOYBEHHO-KJIMMATHUYECKUX yciaoBusx. CouyeTaHue u
COBMECTHOE IMPUMEHEHHE HaBO3a M MUHEPAJbHBIX yaoOpeHui. CpaBHHUTEIbHAs OIEHKA CTENEHU
MCTOJIb30BAHUS PACTCHUSAMHU MUTATEIbHBIX BEIIECTB U3 HABO3a U MUHEPAIbHBIX ya00peHuil. CriocoOs
oTpeseNieHUs] KOJMYeCTBa MOACTUIOYHOrO0 HaBo3a. Pacuer kosinuecTBa OECHOJICTHIOYHOIO HABO3aA.
J103b1, TyOMHA 331€7IKM ¥ CIIOCOOBI BHECEHHS HaBO3a T0J] Pa3IMUHbIEC KYJIbTYPhI B CBA3H C IIOYBEHHO-
KJIMMaTHYECKUMH YCIIOBUSMU. MexaHu3anusi padoT IpuU MOJITOTOBKE HaBO3a, TPAHCIIOPTUPOBKE U
BHECEHUIO B MIOYBY. 3HAUEHHWE HABO3a B 3alUILEHHOM rpyHTe. CoCTaB, XpaHEHHE HAaBO3HOU JKUKHU U
UCIONIb30BaHWE ee Ha ynoOpenue. [lomer mnTHI, €ro cocraB, XpaHEHHE U TMPUMEHEHHE.
Vcnonb30BaHue CONOMBI Ha y100peHue.
Topgh u opeanuueckue yoooperus Ha e2o 0cHoge

3amacel Topda B Poccun, Buasl m Tumel Topda, WX arpoXxuMuyeckas XapaKTepUCTHKA U
O6otanuuecknii cocraB. CreneHb pasznokeHus Topda. 30JbHOCTb, KHUCIOTHOCTb, BIAaro€MKOCTb W
MOTJIOTHTENbHAsL CIIOCOOHOCTH Topda. CosepikaHle MUTATENbHBIX 3JIEMEHTOB B TOp(dax. 3aroToBka u
WCIIONb30BaHue Top(da Ha MOACTUIKY U yaoOperue. TopdsHOI HaBO3, €r0 yA0OpHUTEIbHAS [IEHHOCTD.
VYcnoBust 3pQEKTUBHOTO HCHONb30BaHMA Topda Ha ynobOpenue. Teopermueckoe 00OCHOBaHHE
KOMITOCTUPOBaHMs. 3HAaYeHHE MHUKPOOMOJIOTUYECKUX IPOLECCOB B MPEBPAIllEHUU MUTATEIbHBIX
BEIIECTB KOMIIOCTA B JOCTYIIHBIE /Uil pacTeHHi coenuHenus. TopdonaBo3ubie koMmmocTsl. [Tocnoiinoe
1 o4aroBoe KoMrocTupoBaHue. ToppoxkuxeBbie U Ipyrue BUAbl KOMIIOCTOB. 3HAYEHHUE COOTHOIICHUS
KOMIIOHEHTOB B KOMIIOCTaxX Ui Pa3BUTHS MHUKPOOMOJIIOTMYECKHUX MporeccoB. TopdomuHepanbHbie
koMriocTel. Mcronp3oBanne B kommnoctax (ocGOPUTHONH MYKH, U3BECTH, 30JbI (IIPU TOBBIIMICHHON
KHUCJIOTHOCTH TOP(OB) M JPYruX KOMIOHEHTOB. XHMMHMYECKHH COCTaB pa3lIM4YHBIX KOMIIOCTOB.
VYcBoenue pacrteHusiMH a3ota, ¢ocdopa, Kaaus, MUKPOIJIEMEHTOB W3 KOMIOCTOB. lcronb3oBaHue
TOPOJACKHX, TPOMBIIUIEHHBIX M CEJIbCKOXO3SHCTBEHHBIX OTXOJOB Ha YAOOpeHHs IyTeM UX
KOMIIOCTUPOBAaHUS M TEXHUKAa HMX IMPUTOTOBJICHHS. Polb KOMIIOCTOB B 3alllMIIEHHOM TPYHTE.
Carpornieny ¥ UX UCIIOJIb30BaHUE.
3enenoe yooopenue

3HayeHue 3eJICHOr0 yI00peHHs B OOOTAIlleHWH MOYBBI OPTaHMYECKUM BELIECTBOM, a30TOM H
OPYTUMU TIHUTATEIbHBIMU 3JeMeHTaMu. DOpMBbI HCIIOJIIB30BAHUS 3€JIEHOTO ynoOpeHus. 3HayeHHe
3€JICHOTO yJ0OpeHUs AJIsi MaJIOIIOOPOIHBIX ITECYaHbIX MMOYB. PacTeHus, BO3/iebIBaeMbIe Ha 3€JIEHOE
ynoopenue (cuaepatsl). [IpueMbl BeIpalnBaHus U UCIOJb30BaHUS OTACIBHBIX CHJIEPATOB. JIFOTIMHBI.
Cepanemna. [lonnuku. KommiuekcHoe ucrnosibp3oBaHue OOOOBBIX CHAEPATOB Ha KOPM U ynoOpeHue.
Y nobpenue cunepatoB. [IpumeHenne GakTepuaabHBIX MperapaToB (HUTparuHa, pu3oTopduHa u ap.)
IpU BBIPALIMBAHUN CUAEPATOB U JpYrux O00OBBIX. Pa3noxkeHue 3eleHOro ynoOpeHust B IOYBE.
[Ipumenenue 3eneHoro ynodpenus B Poccum u 3pPekTUBHOCTH €ro B 3aBUCHUMOCTH OT MOYBEHHO-
KIMMaTUYeCKUX YCIOBHH. 3eieHoe yno0peHue B paiioHax opolleHusi, BnusHue 3ei1eHoro ynoOpeHus
Ha ypO’Kail pa3IuyHbIX KyJIbTYp U CBOMCTBA MOYBBHI.

Pa3nes 5. Jxo10rust 1 IKOHOMHMKA IPUMEHEHHUs y100peHn i

TexHoJI0rMHM XpPaHeHUs U IPUMEHeHHs YA100peHunii

TexHonornueckue cBoicTBa ynoOpeHuil. TexHoONOrus XpaHEHHUS TBEPAbIX M IKUAKHX
MUHEPAJIbHBIX U OPTaHWYECKUX YIOOpPEHHH B pa3iMYHbIX KIMMATUYECKUX 30HAX CTpaHbl. THUIIBI
CKJIAJICKUX TOMEIIEHUI 1 HaBo30XpaHwmil. [IpuemMsl CHUKEHHUS TOTeph U KauecTBa yIOOpeHUN Mpu
UX TpPaHCIOPTUPOBKE, XpaHEHMHM U BHeceHuu. [loaroroBka ynoOpeHHI K  BHECEHHIO.
TexHoornueckne CXeMbl M MAIUWHBl JUIsl BHECEHUS OpPraHMYECKHX, MHHEpAIbHBIX (TBEPABIX U
KHUAKUX) yIoOpeHH, U3BECTKOBBIX MaTrepuanoB U rumca. KoHTponb U oleHKa KadecTBa paboOT Io
BHECEHMIO ynoOpeHuil. TexHuka O€30MacHOCTH MpU TPAHCIIOPTUPOBKE, XPAaHEHHMH M BHECCHUHU
yaoOpeHuH.

IKOJIOTHYECKHE H IKOHOMHYECKHe acCleKThl IPMMEeHeHHUs y100peHuit

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

palbHBIX, OPTaHUYECKUX YI0OpeHUsIX U MenuopanTtax. [IpenensHo gomyctumseie konndectsa (ITK)
AJIEMEHTOB M COEIMHEHUN B PACTEHUSX, [T0UBE, BOJIE, COJIEPKAINXCS B MUHEPATIbHBIX, OPTaHUYECKUX
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yIOOpEHUSX ¥ METHOpaHTaX. DKOJIOTHYECKHE aCIIEKThl XUMHU3anuu 3emienenus. CoamaHCHpOBaHHOE

MpUMEHEHHE YIOOpEHUI U IPYTUX CPEICTB XUMU3AINH - OCHOBA YCTPAHEHUSI OTPULIATEIBHOTO T0-

CJICACTBHA UX HA IMOYBY, PaCTCHHA, YCJIIOBCKA U )KMBOTHBIX.

4.2. Conep:xaHue JeKI Uit

Ounas ¢popma o0ydeHHs

Ne
JIEKI{UHA

Kpartkoe conepsxanue nekiuit

Konuuectso

JacoB

[IpakTuueckas

IIOArOTOBKa

Beenenne. Ilpenmer, MeTOabl, LEAM U 33aa4d arpOXUMHUH, B3aHUMOCBSI3H €€ C
APYTUMH arpOHOMHYECKUMHU U OnoornueckuMu Haykamu. COCTOSIHUE U Tep-
CIIEKTHUBBI MPOU3BOJACTBA M NMPHUMEHEHUS] MUHEPAIbHBIX YAOOpEHHH, XUMUIe-
CKUX MEJIMOPAHTOB, HAKOIUICHUS M HCIOJIb30BAHUS MECTHBIX yHOOpEeHUH B
Poccun n npyrux crpanax. Mcropudeckuii 0030p pa3BuTHsi arpoxuMuu B PO.

2,3

XMMHYECKHX COCTAaB M NMUTAHHE PACTeHHH. XMMUYECKUI COCTaB PACTCHUM.
XUMHUECKUE 3JIEMEHThI, He00X0quMble pacTeHusM. CozepkaHue U COOTHOLIE-
HHUA 3JICMCHTOB NIUTAaHHA B PACTCHUMAX, OMOJIOTHYECKUHA U XO3SHCTBEHHBIH BBI-
HOC IUTATEJIBHBIX JIEMEHTOB CEJIbCKOXO03AMCTBEHHBIMU KYJIbTYPaMH, TOHITHE
0 KpYroBOpOTe M OanaHce BEIIEeCTB B 3eMIIe/IenK. BiusHUe yCIOBUI BHENTHEH
Cpelpl Ha MOCTYIIJICHUE MUTATEIbHBIX BEIECTB B pacTeHus. HexkopHeBoe nuTa-
Hue pacteHui. OTHOLIEHNE PACTEHUM K YCIOBUSAM IIUTAaHUS B Pa3HbIE IEPUOIBI
BEreTAllMM, NEPUOAMYHOCTh NMUTAaHUS pacTeHWil. PacTuTenbHas auarHocTuka
IIUTaHUA paCTeHHﬁ. KomniekcHas JUArHoCTuKa U €€ HMCIIOJIb30BaHHUC IJIA OII-
THMHU3ALHUN TUTAaHUSL PACTCHUM.

4-6

CBolicTBa MOYBHI B CBSA3M ¢ MUTAHMEM PACTeHHIl U MIPUMEeHEeHUeM yao0pe-
Huid. CoctaB nouyBbl. MUHEpaNbHAS. U OPraHUYECKAsl YaCTH MOYBBI KaK UCTOY-
HUKU 3JIEMEHTOB IIUTAHUS. XUMHYECKHE COCAUHCHUS ITOYBBI, COACPIKAIIHNC
AJIEMEHTHI MUTaHus pacTeHui. OpraHruyecKkoe BEeIIeCTBO MOYBBI U €ro 3HaYCHHE
JJI TH1040pOoaus. XUMHYECKHE U 6I/IOJIOFI/I‘-I€CKI/IG MPOLECChI B ITIOYUBC U UX POJIb
B MPEBPALLEHUU NUTATEIbHBIX BEIIECTB U TMOBBINIEHUU 3P(PEKTUBHOTO aKTY-
AJIBHOT'O IJI0A0POAHA ITOYBHI. BI/I,Z[BI MOTJIOTUTEIBHOU CHOCOGHOCTI/I IIOYBBI, UX
POJIb BO B3aUMOJICCTBUU TIOYBBI C YIOOpEHUSAMH U B MUTaHUK pacteHui. Co-
CTaB U CTPOCHHUC IMOYBCHHOI'O0 MOTJIOIIAIOIICTO KOMINJIICKCA, POJIb B NMHUTAHUU
pacTeHul, npeBpanieHuu yaooperuii. OCHOBHbBIE 3aKOHOMEPHOCTH B3aUMOJICH-
CTBUSl YIOOpEHUI, METMOPAHTOB M PACTCHUU C TOYBEHHBIM MOTJIOIIAOIINM
KOMIUIEKCOM. Peakiusi moyB, ee pojib B NMUTAHUU PACTEHUM U NMPUMEHEHHU
yoOpeHui U MEIMOPAHTOB. BUABI KUCIOTHOCTH MOYBHI (aKTyajbHas, 0OMEH-
Has, TuaposuTrdeckas). CTeneHb HaCBIIIEHHOCTH IMOYB OCHOBaHHUAMU. bydep-
Hasi CHOCOOHOCTh TIOYBBI.

7,8

XuMuYeckass MeJuopanus mo4uB. bajanc Kajaplys U MarHus B 3eMJICICIIHU U
MyTH €ro peryiaupoBanus B Poccuu u apyrux crpanax. OTHOIIEHHE pa3IMuHbIX
CEJIbCKOXO35MCTBEHHBIX PACTEHUW W MHUKPOOPraHW3MOB K PEAKIUH IOYBBHI.
Heirpanm3zanus kucinoTHOCTH. BiusiHMe U3BECTKOBaHUA HA JIOCTYIHOCTh MaK-
pPO- ¥ MHUKPOAJIEMEHTOB pacTeHusM. OmnpeneneHrue HeoOXOAMMOCTH U3BECTKO-
BaHUA U J103bI U3BecTU. CIOCOOBI M CPOKHM BHECEHUSI M3BECTKOBBIX YIO0OPECHHIA
B MouYBY. Buibl U3BECTKOBBIX YAOOpEHUH (TBEpABIC H MATKHUE H3BECTKOBBIC T10-
poabl). XuMUYECKast MeIHopanus coJoHoB. OCHOBHbIE MaTepUalbl, MPUMEHS-
€MBbI€ JIJIs1 TUTICOBaHUs 1MoYB. J[03b1, CPOKHU U criocoObI BHEeCeHus rurica. [lpyrue
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CIOCOOBI, UCTIOIB3YEMBIE JIJISI MEITHOPAIIMH COJIOHIIOBBIX TTOYB.

9-13

MuHepaibHble ynoopenus. [loustue o0 ynoopenusx. Buast u ¢popmsl ynob-
penuii. JlelicTByrolmiee BemecTBO M 103bl yaoOpeHuid. [lonstre o cpokax u
cnocobax BHeceHus. Kmaccudukanus ynoOpeHuii. YnoOpeHuss MeCTHbIE U
MPOMBIIIJICHHbIE, MUHEPAJIbHBIE U OPraHUYECKUE, MPOCThIE U KOMILIEKCHBIE,
NpsIMOTO M KOocBeHHOro neiictBusa. Knaccudukanus a3otHbix ynoOpenuit. Oc-
HOBHBIE (POPMBI a30THBIX, YIOOpEHUH, X MPOU3BOACTBO, COCTAaB, CBOWCTBA U
npumeHenne. Knaccuduxamus pocopubix ynodpenuit. Criocodbl momydeHus,
coctaB U cBoicTBa pochopHbIx ynodbpenunii. Knaccuduxarus kaauitHbIX ya100-
peHMii, UX COCTaB, CBOWMCTBA U MpUMeHeHHe. Jl03bl, CPOKU U CHOCOOBI TprMe-
HEHUsI MUKpOynoOpeHuil. [ToHsATHE O KOMIUIEKCHBIX yIOOpEeHUsIX (CIIOXKHBIC,
KOMOWHUpPOBaHHbBIE U cMenanHble). CocoObl MOTY4YeHHUs, COCTaB, CBOMCTBA U
MIPUMEHEHHE KOMIUIEKCHBIX YAOOPEHUH.

10

14

Oprannuyeckue yaoopenusi. HaBo3 kak MCTOYHHMK 3JIEMEHTOB MUTAHUS IS
pacTEeHUH W €ro poyib B KPYrOBOPOTE NMUTATEIbHBIX BELIECTB B 3eMIEe-
K. Pa3HOBUIHOCTH HABO3a - MOJCTHIOYHBINA M 0€CIOACTHIIOUHBINA (KUIKUH U
MOJYKUJAKHUM) HaBO3, UX COCTABHBIE YACTH. XMMHYECKHM COCTaB U KAa4ECTBO
HaBO3a pa3JIMYHBIX XKUBOTHBIX. [lomcTriiouHbli HaBo3.Buael moactuiku, ee
3HaueHue, coctaB M npumeHeHue. CrocoObl XxpaHeHHs HaBo3a. [Ipouecchl,
MIPOUCXOISIINE MIPU XPAHCHUN HABO3a, M UX OlleHKa. CrocoO0bl CHUKEHHUS T10-
Teph a30Ta NPHU XpPAaHEHHWH HaBo3a. [IpONOIKHUTENBHOCTH NEUCTBUS HAaBO3a.
becnionctunounslii HaBo3. CocTaB, cBOWcTBa U NpuMeHeHue. [Ipurorosnenue,
XpPaHEHHE W MCMOJIb30BAHUE KUJKOTO M IMOIYXKUIAKOro Hapo3a. [lomer nrui,
€ro COCTaB, XpaHeHHEe U MpUMeHeHHe. Mcronp30BaHNe COIOMBI Ha yIoOpeHue.

Topd m opranmueckue ygoOpeHus Ha ero ocHome. 3amackl Topda B Poccun.
Buner u tunel Topda, uX arpoxumMmudeckas XapaKTepUCTHKA U OOTAaHUYECKHA
cocraB. Mcnonb3oBaHHE TOPOJACKHMX, NMPOMBIIIJIEHHBIX M CEIbCKOXO35MCTBEH-
HBIX OTXOJIOB Ha YJOOPEHHsI ITyTEM MX KOMIIOCTHPOBAHUS M TEXHUKA UX MPUTO-
TOBJIEHUA. POJIb KOMIIOCTOB B 3aIMIIEHHOM I'pyHTE. Canporenau U UX UCIOb-
30BaHMe. 3eNeHoe yao0peHue. 3HaueHue 3eJIeHOro ynoOpeHus B 00oramieHun
ITOYBBI OPraHUYECKUM BEIIECTBOM, a30TOM U JIPYTUMHU IMUTATEIbHBIMU 3JIEMEH-
tamMu. DOpMBI NCTIOTB30BAHUS 3€JICHOTO YI0OpEHUSI.

15-17

TexHoJI0rMH XpaHEeHUS U IPUMeHeHH s Y100peHuil. TeXHOIOTUYECKHUE CBOM-
cTBa ynoOpenuii. TexHOIOTUST XpaHEHUSI TBEPABIX U KUIKUX MHUHEPAIbHBIX U
OpPraHUYECKUX yIOOPEHHI B Pa3IMYHBIX KIMMATHYECKUX 30HAX cTpaHbl. [Ipu-
€MBbI CHIDKEHUS MOTEePh U Ka4eCTBa YAOOPEHUN MPHU UX TPAHCIOPTUPOBKE, Xpa-
HeHMH W BHeceHHH. [loAaroroBka ynoOpeHU K BHECEHHIO. TEXHOIOTHYECKHE
CXEMbl M MAIIUHBI JJI1 BHECEHUS OPraHUYECKUX, MUHEPAIbHBIX (TBEPABIX U
KUJKUX) YIOOpEHU, U3BECTKOBBIX MaTepuajaoB u rurica. KoHTpoJb U OIeHKA
KayecTBa paboT 1o BHECEHUIO ynoOpeHuid. TexHnka 0e30mMacHOCTH NP TPaHC-
MMOPTHPOBKE, XPAaHEHUU ¥ BHECEHUHU YIOOPECHMIA.

18-20

JKO0JI0THYeCKHE U IKOHOMHYECKHE ACNeKThl NpuMeHeHus1 ynoopennii. Co-
Nep’)KaHhe TOKCHYHBIX BEIIECTB, MPHUBOSIIMX K 3arpsA3HEHUI0 OKPYXKAIOIICH
Cpeabl B MUHEPAIbHBIX, OPraHUYECKUX YIOOpEHUAX U MenuopanTtax. [Ipenensb-
HO ponyctumble konumuyectBa (IIJIK) sneMEeHTOB M COeNMHEHU B pACTEHUSX,
IMOo4YBEC, BOAC, COACPIKAIIMUXCA B MHUHCPAJIBHBIX, OPTraHUYCCKUX yI[OGpGHI/HIX 148
MEJTMOPAaHTaX. DKOJOTHUECKHIE ACTICKThl XUMH3AITUN 3eMIICICTTHSI.

Hrtoro

40

10%
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3aounas popma oOyueHunst

o/t

Kparkoe conepsxanue nexuuit

KomuectBo

JacoB

IIpakTuueckas

IIOArOTOBKa

XMMHYECKHX COCTAB UM NHUTAHHME pacTeHMil. XMMUYECKUN COCTaB PACTECHUM.
XUMHUECKUE IEMEHTHI, HeoOXxoaumble pacTeHusM. ColepxKaHue U COOTHOLIE-
HUS DJIEMEHTOB IUTAHUS B PACTEHUSX, OMOJIOTUYECKUNA U XO3sICTBEHHBIN BBIHOC
IIUTATCIIBHBIX DJIEMEHTOB CEJIbCKOXO3SMCTBCHHBIMU KYJIbTYypaMH, IIOHATHE O
KpYroBopoTe M 0OajlaHce BEIIECTB B 3eMJIeleNUU. BiusHue ycinoBuil BHEIIHEH
Cpelbl Ha MOCTYIJICHUE NMUTATEIbHBIX BEUIECTB B pacTeHud. HekopHeBoe nura-
Hue pacreHuil. OTHOLIEHHE PACTEHUH K YCIIOBUSM IUTAaHUS B pa3HbIe NMEPHOIbI
BErCTALMH, IICPUOJANYHOCT IUTAHUS PACTCHUM. PacTUTeNbHAs TMAarHOCTHKA ITH-
TaHus pacreHuil. KoMIiekcHas 1MarHoCTUKa U €€ UCIOJIb30BAaHUE NI ONTHUMHU-
3allMy MUTaHUS PACTCHUM.

CBolicTBa NMO4YBHI B CBSI3U C NUTAHUEM PACTeHHIl M MPUMEHeHHeM ya00pe-
Huid. CoctaB nouBbl. MuHepasibHasi 1 OPraHUYEcKasi 4aCTH MOYBbI KAK UCTOYHU-
KM 3JIEMEHTOB MUTaHUsl. XUMUYECKHE COCIMHEHUS MOUYBBI, COJIEpKAIINE dIIEMEH-
Thl MUTAaHUS pacTeHUil. OpraHnyYecKoe BEIIECTBO IMOYBBI M €r0 3HAYEHUE IS
JI0JJ0pOIUs. XUMHUYECKHE U OMOJOTHYECKHE MPOIECChl B MOYBE U UX POIb B
MPEBPALICHUH MUTATEbHBIX BEIIECTB U MOBBIMICHUH 3(()EKTUBHOTO aKTyaJbHO-
O MJI0IOPOIUS MTOYBBI. BHIBI MOTTIOTUTENHHON CTOCOOHOCTH TIOYBBI, UX POJIb BO
B3aUMOJICHCTBUY MOYBHI C YIOOPEHUSIMH U B MUTaHUH pacTeHuil. CoCcTaB U CTPO-
€HUE MOYBEHHOTO MOTJIOUIAIOIIEr0 KOMILIEKCa, pOJib B MUTAaHUU PACTEHUM, Ipe-
BpamieHun ynaoOpeHuii. OCHOBHBIC 3aKOHOMEPHOCTH B3aWMOICHCTBHUS yI00pe-
HUW, MEJIMOPAHTOB U PACTEHUM C ITOYBEHHBIM IIOIVIOLIAIOIUM KOMILIEKCOM. Pe-
aKUus MOYB, €€ poJib B MUTAHUU PACTEHUN U MPUMEHEHUU YAOOpEeHUN M MeIHo-
paHTOB. Buabl KUCIIOTHOCTH MOYBHI (aKTyalibHAsI, 0OOMEHHAS, TUIAPOIUTAYCCKAS).
CreneHb HACHIIIEHHOCTH MOYB OcHOBaHUsIMH. bydepHas ciocoOHOCTH MOYBBHI.

2,3

Munepanbnblie ynoopenus. [loustue 06 ynoopenusx. Buast u popmsl yaoope-
Hui. JleficTByroIIee BEMIECTBO U 103kl yaoOpeHui. [loHsTHE O CpOoKax M CHoco-
6ax BHeceHus. Knaccudukamus ynoOpeHuid. Y 100peHHs] MECTHbIE U MPOMBIII-
JICHHBIC, MUHEpPAIbHBIC ¥ OPTaHUYECKUE, TIPOCThIE U KOMIUIEKCHBIC, MPSIMOTO U
KOCBeHHOTO zeicTBus. Knaccuukanus a3oTHeIX yaoopenuii. OcHOBHbIE (POPMBI
a30THBIX, YAOOpPEHMIA, WX IPOU3BOJACTBO, COCTaB, CBOWCTBA W INPUMCHEHHE.
Knaccudukanus pocopubix ynodpenuit. CriocoObl MOIydeHus, COCTaB U CBOIi-
ctBa ochopHbix ynobpenuid. Kmaccudukanuss KaquiHBIX ya0OpeHUN, UX CO-
CTaB, CBOMCTBa W MpuUMeHeHue. Jl03bl, CPOKM M CHOCOOBI MPUMEHEHUS MHKPO-
ynoopenuii. [ToHsATHE O KOMIUIEKCHBIX YAOOPEHUSAX (CIOXKHBIE, KOMOMHUPOBAH-
Hble M cMmemaHHble). CrocoObl MOJTY4YeHHUs, COCTaB, CBOIMCTBA M INMpPHMEHEHHE
KOMIUICKCHBIX YIOOPCHHI.

Oprannveckue ynoopenusi. Hapo3 kak HCTOYHUK 3JIEMEHTOB ITUTAHUs JIJIsl pac-
TEHUH W €ro pojib B KPYroBOPOTE€ MHUTATEIbHBIX BEUIECTB B 3€MIIEIE-
K. Pa3HOBUIHOCTH HaBO3a - MOACTUJIOYHBIA M OCCIIOACTUIOYHBIN (KUAKUN U
MOJYKUAKUM) HaBO3, UX COCTABHBIE YAaCTH. XUMHUYECKH COCTaB U KadyeCTBO
HaBO03a PAa3JUYHbIX KUBOTHBIX. [logcTHNOUHBIA HABO3.BUIbl MOACTUIIKY, €€ 3HA-
YeHue, cocTaB u npuMeHenne. CrocoObl XpaHeHust HaBo3a. [Iporeccrl, mpoucxo-
JSIIMe TIPU XpaHSHWH HaBO3a, U UX oleHKa. CrocoObl CHUKEHHSI TOTEPh a30Ta
NpU XpaHeHUU HaBo3a. [IpogoiKUTENbHOCTh ACMCTBHUS HaBO3a. becnoacTuinou-
HbI HaBo3. CocTaB, cBOICTBa U IpUMEHEHUE. [Ipurorosienne, XpaHeHUE U HC-
MOJIb30BAHUE KUJKOTO M MOJYXUJIKOro HaBo3a. I[loMer nTul, ero cocras, xpa-
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HEHHE U MpUMeHeHue. VIcnoap30BaHne COIOMBI Ha yI00peHHE.

Topd u oprannueckue ynoOpeHus Ha ero ocHoBe. 3amackl Topda B Poccuu. Bu-
Il ¥ TUNBI TOp(da, MX arpoXMMUYecKas XapaKTepUCTUKAa U OOTaHUYECKUH CO-
ctaB. Mcmonb30BaHWe TOPOJCKUX, MPOMBIIIICHHBIX M CEThCKOXO03IHCTBEHHBIX
OTXOJIOB Ha yIOOPEHHUS IyTeM MX KOMIIOCTHPOBAHUS W TEXHHUKA MX MPUTOTOBIIE-
Hus. Poib KoMIocTOB B 3amuiieHHOM rpyHTe. Camporneny U uX UCIOIb30BaHHE.
3eneHoe ynoOpeHue. 3HaueHUEe 3eJIeHOro yaoOpeHus B 00OTallleHUH TTOYBHI Op-
TaHWMYECKUM BEIIECTBOM, a30TOM M JPYTMMH MUTATEIbHBIME d1eMeHTaMu. Dop-
MBI HCIIOJIb30BAHMSI 3€JICHOTO YAOOPEHHUS.

JKO0JI0TNYeCKHEe W IKOHOMUYECKHEe ACNeKThl NMpuMeHeHUus yaooOpenuii. Co-
JepKaHue TOKCUYHBIX BEIIECTB, MPUBOAIIMX K 3arps3HEHUIO OKpYXKarolen
Cpeabl B MUHEPAIbHBIX, OPTaHUYECKUX yI0OpeHusX u MenuopanTax. IlpeaensHo

nonyctuMbie konndectBa (I1/IK) sneMeHTOB U coeAMHEHHI B paCTEHHSX, ITOYBE, +
BOJIE, COJCPKALINXCS B MUHEPAIbHBIX, OPraHMYECKUX YIOOPEHUAX U MEINOpaH-

TaxX. DKOJOrMYECKUE U DKOHOMUYECKHE aCIIEKThl XMMHU3ALMHU 3eMJICICIIHS.

Hroro 5%

4.3. Conep:xxaHue 1a00paTOPHBIX 3aHATHIA

Ounas ¢popma o0ydeHHs

) 3
& 8 2
Ne . 28| 8¢
HaumenoBanne 1ab0paTOpHBIX 3aHITHIA r3 | =5
n/m EF | E&
g &g
=
1 | Onpenenenue cyxoro BEUIECTBA BJIArM B paCTUTEIbHOM MaTepHalie 4 +
’ Omnpenenenue a3zora, Gpochopa U Kajaust U3 OJHONW HABECKH MPH YCKOPEHHOM 030JICHUH 3 4
pacCTUTENILHOTO MaTepralia
3 | Onpenenenue HUTPATHOTO a30Ta B PACTCHUEBOIYECKON MPOTYKIIHH 4 +
4 | OnpeneneHne HUTPATHOTO a30Ta B PACTCHUSX C TUCYIb(GOPEHOIOBON KHCIOTOM 4 +
5 | Onpenenenue opraHMYECKOro yrieposa 4 +
6 Omnpepenenne 001Iero a3oTa 2 +
7 | Metobl onpeiesieHts JOCTYIHBIX Ul pACTEHUN COCIMHEHUH a30Ta 2 +
8 | Meroas! onpeaeneHus moaBMWKHOTO (hochopa 1 OOMEHHOTO KaJlus 4 +
9 Onpenenenre pH nouBbl NOTEHIIMOMETPUYECKUM METOJIOM 4 +
10 | OnpeneneHue ruipoJUTHIECKON KUCIOTHOCTH 4 +
11 | Onpenenenrie CymMMBbl OTJIONIEHHBIX 0CHOBaHMil (o Kanneny-I'unbkoBuiry) 4 +
12 | OnpeneneHue CTeNeHU COJOHIEBATOCTH MTOYB U pacyeT HOPMBI TUIICa 4 +
13 | Yno6penns. Knaccudukamus. CBolicTBa MUHEPAITBHBIX YA0OpEHUH 4 +
14 Pacno3naBanue MUHEpaJIbHBIX yA0OpeHUil (a30THBIX, POCHOPHBIX, KATMHHBIX, KOM- 4 N
IJIEKCHBIX) M0 KAYECTBEHHBIM peaklusiIM
15 | Onpenenenue a30Ta B aMMHUAYHBIX YAOOPEHUSIX 4 +
16 | Onpenenenne conepkanus Bogopactopumoro (ocdopa B cynepdocdare 2 +
17 | Onpenenenue oOIEro CoepKaHUs a30Ta B HABO3€E 4 +
18 AHanm3 U3BECTKOBBIX ynoOpenuii. OnpeneneHrne HeUTpaau3yrouie cnocoOHOCTH U3Be- ) 4
CTH TUTPOBAHHUEM.
Hroro 68 35%
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3aounas popma oOyueHunst
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1 Omnpenenenue azota, pocdopa U Kanus U3 OJHON HABECKU IIPU YCKOPEHHOM ) N
030JICHHH PACTUTEIBHOTO MaTepualia
2 | Metoapl onpeieneHus TOCTYIHbBIX JJIsl pACTEHUW COSIMHEHUH a30Ta 1 +
3 | Mertoas! onpeaeneHust MoIBUKHOTO Gochopa 1 00OMEHHOTO KaJIUs 1 +
4 | Ynobpenus. Knaccudukanus. CBolicTBa MUHEPATIbHBIX yI00pEHUI 1 +
5 Pacno3naBanne MuHEpaIbHBIX yI0OpEeHH (a30THBIX, POCPOPHBIX, KATUWHBIX, 1 N
KOMIUICKCHBIX) 110 KAY€CTBEHHBIM PEaKIUsIM
6 | Onpexnenenne o0IIETo COMEPIKAHMS a30Ta B HABO3E 2 +
HToro 10 | 35%
4.4. ConepxxaHue NPaKTHYECKUX 3aHATHI
[IpakTudeckue 3aHATUS HE IPEAYCMOTPEHBI y4eOHBIM TUTAHOM
4.5. Buabl u coaep:kaHue cCaMOCTOATEIbHOH padoThl 00yUYaKIIUXCsl
4.5.1. Buzsl caMOCTOSATENBbHOM pabOThI 00yJaIOINXCs
KonuuecTBo yacoB
Bunbr camocTosTensHONM paboThl 00yUJaIONITUXCS
ounast popma 3ao04Has popma
oOy4eHus 00y4cHNUs
[ToaroroBka K J1abOpaTOPHBIM 3aHATUSIM H K 3aIUTE J1a00- 20 10
pPaToOpHBIX paboT
BrinonHeHne KOHTPOJIbHOW PaboTHI — 60
CaMOCTOSITETbHOE U3YYEHUE OTACIBHBIX TEM U BOIIPOCOB 28 91
IloAroToBka K NpOMEKYTOYHON aTTeCTallun 9 9
Hroro 57 153
4.5.2. Coneprxanre CaMOCTOSITEIIBHOM paOOTHI 00yUJarOIIHXCS
KonuuectBo
No 4acoB
- HaumenoBanmue n3y4aemMbix T€M UM BOPOCOB
n/n 3a04Has
ouHas popma
¢dopma
o0yJeHus
o0yJeHus
OO0mme Bompochl arpoXMMH4YeCKHMX 3HAHWH.3HAUEHHUE MMHE-
paNbHBIX, OPTAaHUYECKUX YIOOpEHUN U XMMHUYECKUX MEITHOPAHTOB
B TIOBBILIEHUU YPOKAWHOCTU CEIIbCKOXO3SMCTBEHHBIX KYIBTYP,
yIy4IIEHUH KauecTBa MPOIYKIUHU U TUIOA0POaus MouBsl. Posb 3a-
1 pyOEKHBIX H POCCUUCKHUX YYCHBIX B PA3BUTHUU yUEHUS O MUTAHUH ) 4
pacteHuii U npuMeHeHun yaoopenuit. Pons akagemuka [[.H. Ips-
HUIITHUKOBA KaK OCHOBOIIOJIOXKHUKA pOCCUMCKOM arpoxumun. Op-
TaHW3alUsl U pa3BUTHE arpOXUMUYECKOTO OOCTYXUBAaHUS CElb-
CKOXO3SMCTBEHHOI'0 ITpOU3BOACTBA B PD. JlocTHIKEHUS COBPEMEH-
HOM arpOXMMHH | TEPEIOBOM nMpakTHku B Poccun u 3a pydekoMm.
2 | XHMHYeCKHH COCTAB M NMUTAHME pacTeHuM.PacTeHus - KOHIIEH- 4 25
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TPaTOpbl OTIEIBHBIX XUMHUYECKHX 3jemMeHTOB. CopepikaHue oc-
HOBHBIX OPIaHWYECKUX BEIIECTB B pacTeHUsX. Makpo-, MUKpO- U
YJIbTPa MUKPO3JIEMEHTHI, UX POJIb B MUTAHUU pacTeHUil. BiausHue
YCIIOBUI MHHEPAJILHOTO MUTAHUS HA COJEp)KaHHe OETIKOB, )KUPOB,
YIJIEBOJOB M JIPYTUX Ba)KHBIX OPraHUYECKHUX COECIWHEHHMH, Ompe-
JENAI0IUX Ka4eCTBO YpPOXKACB CEIIBCKOXO3SMCTBEHHBIX KYIBTYP.
Pa3Butre mpencraBieHrs O MOCTYIJIEHUN MUTATENIbHBIX BEILECTB
Y UX YCBOCHHUHU pacTeHUsIMH. POpMBbI COEAMHEHNH, B KOTOPBIX pac-
TEHUS MOTJIOLIAIOT AIEMEHThI TuTaHus. HekopHeBoe nuranue pac-
TeHni. KOMIIJIeKCHasi [MarHoCTUKa M €€ MCIOJIb30BaHUE ISl OIl-
TUMM3ALUN TUTAHUSL PACTCHUI MPU PA3TMYHBIX TEXHOJIOTHIX BO3-
JIEIBIBAHMS CEJIbCKOXO35IMCTBEHHBIX KYJIBTYD.

IlouyBa KaKk MCTOYHMK 3JIEMEHTOB NIUTAHMA I pacTeHui.Poib
ra3oBOM, JXKUJIKON U TBEPAOW YaCTH MOYBHI B IUTAHUU PACTCHUN U
tpanchopmaruu  ynoopenuii. ComepikaHue SJIEMEHTOB MHUTAHUS
pacTeHHil B pa3NUYHBIX (PAKIUSX MUHEPATHHOW YaCTH MOYBBI H
UX JOCTYIHOCTh B pa3HbIX NouBax. [loTeHInanbHOE U akTyanbHOE
TUIOZIOPOJIME TIOYBBI, TPYIITUPOBKA MMOYB 10 YPOBHIO aKTYaIBHOTO
II0J0pOoIus. XUMUYECKHE U OMOJIOTHYECKHE IPOIECCHl B TIOYBE U
UX POJIb B MPEBPAICHUU MUTATEIBHBIX BEIIECTB M TOBBIIICHUN
3¢ (HeKTUBHOrO aKTyaJbHOTO IJIOJOPOAUS MOYBBL. 3HAYEHHE KOJI-
JTOUTHOW (PpaKIMU MOYBBI B TIPOIECCAX B3aUMOACHCTBUS MOYBHI C
ynoopeHussMu M pacteHussMu. OOMEHHOE W HEOOMEHHOE IOTJIO-
[ICHHE TIOYBOM KaTHOHOB. EMKOCTH MOTJIONIEHUSI 1 COCTAB IMOTJI0-
IICHHBIX KAaTMOHOB B pa3HbIX MouBax. OOMEHHOE MOIJIOIICHHE
AQHUOHOB. ATpOXMMHYECKas XapaKTEepPUCTHKa OCHOBHBIX THIIOB
noyB P®. Ilytu tpanchopmanyuu a3oTHBIX, (HOCPOPHBIX, KaTHUi-
HBIX U APYTUX COEIMHEHUHN B MOYBAX U AOCTYNMHOCTh UX PACTECHU-
sM. Ponb arpoXuMMHU4ecKoro aHaim3a MOYB IJIs OICHKH obecrie-
YEeHHOCTH PACTEHUHN AJIEMEHTaMH MHUTAaHUS, OMpEIeNIeHUs U Kop-
PEKTUPOBKH MX OTPEOHOCTH 103 YIOOPECHHUIA.

25

XumMuyeckasi MeJHOpalusi MOYB.3HAUCHHE KalbLUs M MarHus
IJIs. IUTAaHUsT pacTeHUil. MHOTOCTOpOHHEE JCHCTBHE M3BECTH HA
NOYBYy. YCTpaHEHHE TOKCHYECKOTO JEHCTBHS ATIOMUHHUS U Map-
ranma. Koarynsiusi mouBEHHBIX KOJUIOMIOB M YIIy4YILIEHUE arpo-
XUMHUYECKHX U arpo(u3M4ecKuX CBOMCTB MOYBHI. BiusHue n3Be-
CTH Ha pa3loXKEeHHE OPraHMYecKOro BellecTBa U MOOUIIM3AIUIO
NUTATENbHBIX 3JIEMEHTOB MOYBBI. BiMsiHME N3BECTKOBAHHUS HaA JI0-
CTYITHOCTb MaKpO- ¥ MHUKPO3JEMEHTOB pacTeHusM. lcmonb3oBa-
HHUE OTXO/0B MPOMBIIIJICHHOCTH I U3BECTKOBAHUSA MOYB. ATpo-
TEXHUUYECKHE TpeOOBaHUs K N3BECTKOBBIM yaoOpeHusm. Hopmatu-
BBl OIICHKHM KayecTBa M3BECTKOBAHUSA.J[JTUTEIHLHOCTD EHCTBUA U3-
BECTH. MennopaTuBHOE, MOJIEPKUBAIOIIEE M ONepeKaroniee u3-
BECTKOBAaHUE KHUCIIBIX MOYB. DPPEKTUBHOCTh N3BECTKOBAHUS MIOYB
B Pa3IMUYHBIX ceBOOOOpoTax. OcOOEHHOCTH M3BECTKOBAHUS B Ce-
BOOOOpOTax €O JIbHOM W KapTodeneMm. 3HaUyeHUE W3BECTKOBAHHS
KHACJIBIX TIOYB TPH UIUTEIILHOM NPUMEHEHUH (U3NOIOTHUECKU
KHCIIBIX MHUHEpaIbHBIX ynoOpeHui.DxoHOMHUYecKass 3(heKTuB-
HOCTh M3BecTKOBaHUS. CrOocOOBI M MpHEMbI MOBBIIICHUS 3 eK-
TUBHOCTH M3BECTKOBaHUs. [ MIICOBaHME KaK Mepa YIy4dIlIEHUs Co-
J0HIOB. M3MeHeHus1, BbI3bIBaeMble B MOYBE TUICOM. DddekTus-
HOCTb runcoBaHusa. OCHOBHBIE MaTepHallbl, MPUMEHSIEMbIE s
THIICOBaHMS TMMO4YB. Y00peHue rurcoM 0000BbIX TpaB. llpuembl
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NOBBIICHHS 2((HEKTUBHOCTH TUTICOBAHMSI.

A30THBbIE y100peHus. 3HaueHHe MPoOIeMbl a30Ta B 3€MIICICIIUH B
ceere ydyenus JI.H. IlpsaumnukoBa. Ponb a3ora B pacTEeHHSX.
OCOOCHHOCTH THUTAaHUS PACTCHUH AMMOHUMHBIM W HUTPATHBIM
azoroM. ConeprkaHue a30Ta B IOYBE U IMHAMUKA €r0 COCAMHEHHUIA.
[Iponeccbl aMMOHUBUKAITNH, HUTPU(PUKALUN U TEHUTPUPHUKAIIH.
KpyroBopot u 6ananc azora B npupoje. bananc azora B 3emiene-
muu. @ukcanus azora atMochepsl. BiusHue a30THBIX yaoOpeHuit
Ha peakIuio MOYBEHHOro pacTBopa. Mcronb3oBaHue pacTeHUSMU
azoTa yaoOpeHul W ero mpeBpaiieHus B mouBe. llotepu azora
ynoOpeHuit u3 mouskl. [I[puMeHeHre HHTHOUTOPOB HUTPU(DHUKATTAN
JUISL TIPEOTBpAILEHHs TOTeph a30Ta. D((HEKTUBHOCTh PA3TUUHBIX
¢dbopM a30THBIX ynOOpeHU B 3aBUCHUMOCTH OT CBOMCTB IOYBbI, BU-
Jla pacTeHuil U crnocoba BHeceHUs ynoOpeHuil. /103, crocodsl u
CPOKM BHECEHHS a30THBIX YI0OpEHUH MO OCHOBHBIE CEJIbCKOXO-
3siCTBEHHBIC KYIBTYpHl. BimsHue a30THBIX ynoOpeHHi Ha ypo-
JKail pa3InYHBIX KYJIbTYp U €0 KauecTBO. 3HAUEHHE MO3THUX MOJ-
KOPMOK a30TOM JUJIsl YJIy4LIEHUS] KauecTBa 3€pHa MIUEHULIBI U ApY-
rux KyaeTyp. Ilyte moBbimerus: 3¢p(hEeKTHBHOCTH a30THBIX YH00-
pEHUN.

Dochopubie ynoopenus. [Ipodbmema docdopa B 3emiuenenuu u
nyTtH ee pemeHus. Poiab ¢pocdopa B xu3HM pacteHuid. MlcrouHnku
dbocdopa mis pactenuid. Buemnaue npusnaku $hochopHOro roio-
nanus y pacrenuil. [locrymnenue ¢pocdaro B pacTeHUs] U BHIHOC
docdopa ypoxaem. Comepxanue u GopMbl coequneHuit pochopa
B mouBax. Kpyrosopot ¢ochopa B npupoze, 6anaHc ero B 3emie-
JIEIINU U XO3SIUCTBE.

CoIpbe miis mpou3BoAcTBa GocPopHbIX ynoopeHuit. Mectopoxkie-
HUe anatuToB U (ocdopuroB B Poccun m apyrux crpanax. doc-
(bOpUTHI U anaTUTHI KaK ChIphe A PocaTHON MPOMBIIIIIECHHOCTH.
Cynepdocdart npocToii U TBONHON, TPaHYTHMPOBAHHBIA U MTOPOIII-
koBuaHBIN. [IperunurtaT. Cynepdoc. Tomacnuiak, repmodocdarsl,
docparmnak, odechropennsiii pocdar. [Homupocdarsr. Mcnoms-
30BaHME OTXOJIOB MPOMBIIIIEHHOCTH, coaepkanux (ocdop. Doc-
dopuTHas MyKa B ycloBUS d(PPEKTUBHOTO ee MpUMEHEHHs. 3Ha-
YyeHHuEe pabOT POCCHMHCKHMX YUYEHBIX IO 3TOMY Bompocy. Ilytu mo-
BBIICHUS 3P PEKTUBHOCTH (POCPOPUTHON MYKH.

Kaumniinbie ynoopenusi. Ponb kanus B xxu3Hu pactreHuid. Coaep-
YKaHUE Kallus B ypO>Kae OTIENbHBIX CEIbCKOXO3SNUCTBEHHBIX KYIlb-
Typ. BHemHue npusHaku KaJduiHOTO ronoaanus y pactenuit. Co-
nepkaHue u (GopMbl Kajus B moyBax. KpyroBopoT xajusi B IpHpo-
ne, OalaHc ero B 3eMJICNICNIUU M XO35HCTBE. MecCTOpOXKIeHUs Ka-
nuitHbIX coneil B Poccum u apyrux crpaHax. Celpble KaJMHHBIE
COJIU: CUJIbBUHUT, KapHAUIUT, KAUHUT, MOJUTAINT, JAHTOCHHUT U
np. B3aumoneiicTBre KaluiHBIX yAOOpeHH ¢ MOYBOM. 3HAUEHUE
coJlepKallnuxcsa B KaJIMHWHBIX yIOOpPEHUSX XJIOPHUIOB, CYIb(aToB,
HATpHUs U MarHus Ui pa3iIudHbIX pacTeHud. [Ipumenenue xanui-
HBIX yI0OpeHU B 3aBUCHMOCTH OT OMOJIOTHYECKUX OCOOEHHOCTEH
pacTeHUl U MOYBEHHO-KIMMATUYECKUX yCIOBUU. BiusHue opra-
HUYECKUX YIOOpEHU, U3BECTKOBAHUS M IPYIHX YCJIOBUN Ha 3(-
(EeKTUBHOCTh MPUMEHEHHS KaTMHHBIX ynoOpeHuid. J1o3bl, Cpoku u
CrocoObl BHECEHUS KATUIHBIX yIOOpEHUN MOJA pa3iuyHbIE KYJb-
Typbl. BnusHue kanuiiHbIX yZoOpeHHHl Ha ypoxkail M KayecTBO
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OPOAYKIMH OTAETBHBIX CEIbCKOXO3SIMCTBEHHBIX KYIbTYP B pa3-
JUYHBIX TOYBEHHO-KIMMAaTUYeCKuX 30Hax Poccum.
Muxkpoynoopenusi. 3HaY€HHE MHUKPOAJIEMEHTOB [JI1 PACTEHHIA.
CopnepxaHue OTAEIbHBIX MHUKPO3JIEMEHTOB B pacreHusix. Couep-
*KaHue U QOopMbl MUKPOIJEMEHTOB B MouBax. DyHKUHU OTHENb-
HBIX MHKpPODJIEMEHTOB (O0Op, Melnb, MapraHel, MOJHOIEH, IUHK,
KOOabT) B pacTeHUsX. Y IOOpEHHs, conepkamue 00p, MapraHerl,
Me/lb, MOJIMOACH, IIUHK U JIPYTHe MUKPOAJIEMEHTHI. [lomumMukpo-
ynoopenusi. Poiib MUKpOYyIOOpEHU B MOBBIIIEHUH ITPOTYKTUBHO-
CTH CENbCKOXO3SIICTBEHHBIX KYJIBTYP B Pa3IWYHBIX MOYBEHHO-
KIIMMATUYECKUX 30HaX CTpaHbl. Jl03bl, CPOKU U CIIOCOOBI TIPUMeE-
HEHUS MHUKPOYIOOpEHUIl B CBSI3U C IMOYBEHHO-KIMMATHUECKUMU
YCIOBUSIMU U OHOJIOTHYECKUMU OCOOCHHOCTSAMHU KyIbTyp. [Ipue-
MBI MIOBBIIIIEHUS 3()PEKTUBHOTO MPUMEHEHHSI MUKPOYI00pEHUN.
KommnuexkcHble yno0penusi. ArpOHOMUUYECKOE U 3KOHOMHUYECKOE
3HaYeHHe KOMIUJIEKCHBIX yaoOpeHuid. JKuakue u cycreH3upoBaH-
HbIe ynoOpeHus. [lepcrekTUBB MPUMEHEHUS! KOMIUIEKCHBIX Y100-
pennit B Poccuu. Tykocmecu, UX COCTaB M CBOMCTBA, 3HAYCHHUE U
YCIIOBUSI TYKOCMEIICHHUSI.

Oprannyeckue yao0peHusi. Hasos. 3HaueHUEe HaBO3a U JIPYTUX
OpPraHUYECKUX YAO0OpEHUN B MOBBIINIEHUU YPOXKAEB CEIbCKOXO3SIH-
CTBEHHBIX KYJIbTYp, CO3aHUH Oe3aedunuTHoro OanaHnca rymyca u
perynupoBaHuy OWOJIOTMYECKUX IPOIECCOB B MOYBE. 3HAUYCHHE
HABO3a KaK UCTOYHHUKA MOMOJIHEHHS TTOYBBI OPTaHUYECKUM BeEIIle-
CTBOM JUIsl TIOAJIEP’KaHUsl ¥ YBEJIMUEHHUsS COJIepKaHus Tymyca, To-
BBITIICHUST A(()EKTUBHOCTH MHUHEPATBHBIX yIOOpeHHH. 3HAaUCHHUE
MPABIJILHOTO COYETAHUSI OPTraHMYECKHX U MHHEPAIBbHBIX yI00pe-
Hul. [loocmunounviii Haso3. CTENEHb Pa3I0KEHUsS HaBO3a. Xpa-
HEHUE HaBO3a B HaBO3OXpaHWHMIeH B moje. llltabeneBanue kak
HEOOXOIUMBIN MpHEM MPaBUJIBHOTO XpaHEHHUS HaBo3a. 3Hau€HUE
KIDKecOOpHUKOB. [IpueMbl MOBBIIIEHHST KadecTBa M yA00-
puTeNbHAs LIEHHOCTh MOACTHJIOUHOTO HaBO3a. becnodcmunoyHulil
Haeo3. IIpuroTroBieHne, XpaHEeHHUE U UCIOIB30BAHUE JKHUIKOTO U
noTykuaKoro HaBo3a. OcoOeHHocTH ero mpumeHeHus. CpaBHU-
TETbHOE JEHCTBUE U TOCIEACHCTBHE TOJCTHIOYHOTO W Oec-
MOJICTUIIOYHOTO HAaBO3a Ha ypoxKail CelbCKOXO3IHCTBEHHBIX KYIIb-
Typ B Pa3IMYHBIX MOYBEHHO-KIMMAaTU4YeCKuX YycioBusx. Coueta-
HUE U COBMECTHOE NMPUMEHEHHE HaBO3a U MHHEpAIbHBIX yI00pe-
Hull. CpaBHUTENBbHAS OLIEHKA CTETICHH HMCIOJIh30BAaHUS PACTCHUS-
MU MUTATENbHBIX BEIIECTB U3 HaB03a U MUHEPAIbHBIX YIOOPEHUIH.
Crioco0b1 ompeneneHus: KOJMUecTBa MoACTHIOUHOro HaBo3a. Pac-
YeT KOJIMYECTBa OECTOJCTUIOUHOrO HaBo3a. Jo3bl, riyOmHa 3a-
JIEJIKK U CIIOCOOBI BHECEHUSI HABO3a IOJ] PA3IMYHBIC KYJIbTYphI B
CBS3M C TOYBEHHO-KJIMMAaTHYECKHUMH YCIOBHSIMH. MexaHu3auus
paboT Mpu MOATOTOBKE HABO3a, TPAHCIIOPTUPOBKE U BHECCHHIO B
MoYBy. 3HAYEHHE HABO3a B 3alIUIeHHOM rpyHTe. CocTaB, XpaHe-
HUE HABO3HOW JKIKU U UCIOJB30BaHUE ee Ha ymoOpenue. [lomer
NTHI], €r0 COCTaB, XpaHEHHE U MpUMeHeHHe. Vcrnonbp3oBaHue co-
JoMBbl Ha ynobpenue. Topgh u opeanuueckue yoobpenus na e2o oc-
Hose. CteneHb paznoxeHus Topda. 30JbHOCTh, KUCIOTHOCTb, Bila-
TOEMKOCTh U TOTJIOTHTENbHAsT ciocoOHOCTh Topda. Comepxanue
MUTATENbHBIX 3JEMEHTOB B Top(dax. 3aroToBKa M HCIOJIb30BAHUE
Topda Ha MOACTUWIKY U ynoopenue. TopdsiHol HaBO3, €ro yno0pu-
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TeJIbHAsl HEHHOCTb. Y CJIOBUS 3(PPEKTUBHOIO MCIOJIB30BAHUS TOP-
¢a Ha ynobpenue. Teopernueckoe 0OOCHOBaHHE KOMIIOCTHPOBA-
HUs. 3HaYeHHE MUKPOOMOJIOTHYECKUX MPOLECCOB B NMPEBPAILCHUN
NUTATENbHBIX BEIIECTB KOMIIOCTA B JOCTYITHBIC JJIsi PaCTCHUN CO-
enquHeHus. TopdoHaBo3Hbie KommocThl. [locimoitHoe u o4aroBoe
KOMITIOCTHpOBaHuE. TOphOoKMKEBbIe U APYrHe BUIBI KOMIIOCTOB.
3Ha4yeHHEe COOTHOILIEHUS] KOMIIOHEHTOB B KOMITOCTaX ISl pa3BUTHUS
MHUKPOOHOJIOTHYECKUX TpoleccoB. TopdomuHepaibHble KOMIIO-
cThl. Mcnonp3oBaHue B KOMIIOCTaX (OCHOPUTHON MYKH, U3BECTH,
307161 (TTPH TIOBBIIIIEHHON KUCIOTHOCTH TOP(HOB) M APYTUX KOMIIO-
HEHTOB. XMMHMYECKUN COCTaB Pa3/IMYHBIX KOMIIOCTOB. YCBOCHHUE
pacteHusMH a30T1a, pocdopa, Kaaus, MUKPOIJIEMEHTOB U3 KOMIIO-
cToB. Mcnonb30BaHue TOpOICKUX, MPOMBIIUIEHHBIX M CEIbCKOXO-
34MCTBEHHBIX OTXOJ0B Ha yJOOPEHUS MyTEM UX KOMIIOCTHUPOBAHUS
U TE€XHHUKA UX MPUTOTOBJIEHUS. POJIb KOMIIOCTOB B 3alMIICHHOM
rpyHre. Canponeny U UX MCI0JIb30BaHUE.

TexHoJIOTMM XpPaHEeHMS] M TNpPUMeHeHHs yaoOpeHui. Turel
CKJIaACKUX HOMGH_IGHI/Iﬁ U HABO30XPaHUJIUIII. HpI/IeMBI CHUXKXCHUA
NOTeph M KadecTBa YAOOPEHUU MPH UX TPAHCIIOPTUPOBKE, XpaHe-
HHUHU U BHECCHUMH.

JKOJIOTHYeCKHe M IKOHOMHYECKHe aCNeKThl MNPUMEHEHHUs
yaoopenmii. COanaHCUpOBaHHOE NMPUMEHEHHE yI0OpeHui u Jpy-
THX CPEJICTB XMMH3ALUH - OCHOBA YCTPAHEHHS OTPHIATEIHHOTO
NOCJIEICTBHSI X Ha MOYBY, PACTEHUS], YEJIOBEKA U )KMBOTHBIX

HTroro 45 153

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

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

1. Arpoxumus [DIEKTPOHHBIA pecypc] : METOM. YKa3aHHs Il CAaMOCTOSTEIbHON paboThI [ 1
00yJaroImuxcst arpOHOMUYECKOro Qaxyiabrera mo HampasiaeHusM: 35.03.03 "Arpoxumust 1 arpomnoy-
BoBenenue", 35.03.04 "Arponomus", 35.03.07 "TexHosorusi MPOU3BOACTBA M TIEPEPAOOTKU CEITBCKO-
X03SICTBEHHOHM MPOIYyKIMU" O4HOM 1 3a0uHOM hopMm oOyuenus] / FOxuo-Ypansckuit [AY, UnctutyT
arposkoiioruu ; coct.: . B. Cunssckuid, A. H. Ilokarunosa. - Muacckoe: FOxHo-Ypansckuii ['AY,
2017. - 26 c. Anpec B ceru: http://nb.sursau.ru:8080/localdocs/iae/ppm054.pdf
2. Arpoxumus [DJIEKTPOHHBIN pecypc| : METOIMYECKUE YKa3aHUS 110 U3YUYECHHIO TUCIUIUIMHBI U 33]1a-

HUS JIJIs1 KOHTPOJIBLHOM paOOoThI sl 00ydJaroImuxcs 1Mo mporpaMmmam OakajgaBpuata (3aounas gpopma
oOy4enwus)[mo HanpaBieHnto moarotoBku 35.03.04 «Arponomusi»] / coct. Cunsasckuii U. B. ; FOxHO-
VYpaneckuii 'AY, UnctutyT arposkonorun .— Muacckoe: Oxuo-Ypansckuit 'AY, 2020 .— 37 c.
http://nb.sursau.ru:8080/localdocs/iae/ppm163.pdf

6. ®oH/1 OLICHOYHBIX CPEICTB 1JIsl POBEICHUA
NMPOMEKYTOYHOM aTTeCTANMHU 00y4aI0IHXCH 110 JUCIHILIHHE
Jnisi ycTaHOBIIEHHSI COOTBETCTBHUSI YPOBHS NMOATOTOBKM oOyuarommxcst TpedoBanusim OI'OC
BO pa3paboTtan (oHI OLIEHOUYHBIX CPEICTB JUIsl TEKYIEro KOHTPOJIS YCIIEBA€MOCTH M IPOBEICHHUS
MIPOMEKYTOUHOM aTTecTauuu oOydyaromuxcst Mo aucuuruinHe. OOoH OLEHOYHBIX CPE/ICTB MPEICTaB-
sieH B [Ipunoxenun.
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7. OcHOBHAs M JONOJTHUTEJIbHAsI y4eOHasi IUTePaTypa, He00X0AMMAs 1JIs1 OCBOCHHS
AUCHMILTUHBI

OcHOBHas M JOTIOJHUTEbHAS yaeOHas TuTepaTypa umeercs B Hayunoit OubmmoTeke M 3iek-
TpoHHOHU MH(pOpMarmonHo-o0pazoBatTensHOU cpeae PI'BOY BO IOxno-Ypansckuii [AY.

1. OcuHoBHas:

2. Sromun, b. A. Arpoxumus / b. A. Arogun, FO. I1. XKykxos, B. 1. Ko63apenko. — 4-e u3n.,
crep. — Cankr-IletepOypr : Jlans, 2023. — 584 c. — ISBN 978-5-507-45532-4. — TekcT : aJek-
TPOHHBIH // Jlanp : 3IIEKTPOHHO-OMOIMOTEeUHAS CUCTEMA. — URL:
https://e.lanbook.com/book/271331(nata obpamenus: 28.04.2023). — Pexxum noctyma: ajs aBTOPH3.
MOJIb30BATEIIECH.

3. HUcynos, A. H. Arpoxumus : yue6HOe mocooue / A. H. UcynoB. — Mxesck : Mxesckas 'CXA,
2020. — 82 c. — Tekcer : snexTpoHHbIH // JlaHb : 3neKkTpoHHO-OnMOMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/158579

4. JlabopaTOpHBIA MPAKTHKYM IO arpOXMMHH JJIsl arpOHOMUYECKHUX CIEeLHAIbHOCTEH : yueOHoe
nocobue / A.H. Ecaynko, B.B. Arees, A.U. I[Togkonsun, O.10. JIobankosa ; ®I'OY BIIO, Craspo-
MOJIbCKUN TOCYIAPCTBEHHBIA arpapHbIii YHUBEPCUTET. - U3/, 2-¢, epepad. u pomnoiH. - CTaBpomnob :
CraBpomnonbCckuil rocyaapcTBeHHbIN arpapHblil yHuBepeuteT, 2010. - 276 c. - ISBN 5-9596-0148-6 ;
To xe [DnexktponnsbIil pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=138771

JlonosHUTE/IbHAS:

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

2. Epmoxun, 10. U. Tlpuknagnas arpoxumus : yuyeOHoe mocobue / 0. U. Epmoxun. —
Owmck : Omckuii 'AY, 2018. — 140 c. — ISBN 978-5-89764-733-0. — Tekcr : anekTpoHHbIi // Jlanb
: 9NIeKTpOoHHO-O0nOroTeunas cucrema. — URL: https://e.lanbook.com/book/111406

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

4.

8. Pecypchl nHPOPpMALIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «HTepHeT», HEOOX0AUMbIE
JJIS1 OCBOCHMS IU CHUTLTHHBI

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

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

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

9. MeToauyeckne yKazaHus JJsl 00YyYAKOIIHUXCS M0 OCBOECHHUIO TUCIIHIIIMHBI

VY4ebHo-MeToInuecKkre pa3paboTku umerorcs B HayuHoit  OMOIMOTEKe W AJIEKTPOHHOW HH-
dhopmarmornHo-oopazoBarenbHo cpeae PI'BOY BO HOxuo-Ypanbckuii [AY:
1. 3yuenne cBOWCTB yaoOpeHHH [DNeKTpOHHBINA pecypc] : METOJ. yKa3aHUs K JTaOOpaTOPHBIM 3aHs-
TUSIM JJIS1 CTYIGHTOB arpOHOMHUYECKOro ¢axyibTera [mo HampasneHusMm: 35.03.03 Arpoxumus u ar-
ponouBoBenenue, 35.03.04 "Arpornomus”, 35.03.07 "TexHonorust Mpou3BOJACTBA U MEPEPaObOTKH CEITb-
CKOXO3sIiicTBeHHOU MpoayKIuu'" ouyHoU (hopmbl oOyuenus] / FOxuno-Ypansckuii 'AY, UuctuTyT ar-
poskonoruu ; coct. A. H. Ilokarunona. - Muacckoe: FOxuo-Ypansckuit I'AY, 2017. - 32 c. Anpec B
cetu: http://nb.sursau.ru:8080/localdocs/iae/ppm080.pdf
2. XUMHYECKUH COCTaB M MHUTAHWE PACTEHUHN [DJIEKTPOHHBINA pecypc] : yueOHO-MeTO. YKa3aHUs s
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71a00paTOPHBIX 3aHATUH [ GakanaBpoB OYHOW M 3a0uHOU (hopM oOyuenust Hampasiaeruid 35.03.03
Arpoxumus u arponousoBenenue; 35.03.04 Arponomust; 35.03.07 TexHosmorusi mpou3BOACTBA U TIE-
pepaboTku cenbckoxo3siictBeHHoN mpoaykiuu] / KOxHo-Ypanbckuit 'AY, MHCTUTYT arpo3KoJIOTHH ;
coct. U. B. CunsBckmii. - Mwuacckoe: FOxno-Ypansckuit I'AY, 2018. - 36 c. Anmpec B ceru:
http://nb.sursau.ru:8080/localdocs/iae/ppm120.pdf

3. XuMmuyeckasi Menuopanus nous : yueOHO-MeTouuecKas pa3paboTKa Mo JUCIUILINHE «ATPOXUMHUS»
i GaKanaBpoB OYHOM M 3a04HOM (GopM oO0ydyeHHs, 0OydaIOUIMXCS MO HANPaBJICHUSIM IOIATOTOBKU:
35.03.03 Arpoxumus u arpornouBoBeaenue, 35.03.04 Arponomus, 35.03.05 CagoBoactso / coct. 1.B.
Cunsasckuil ; FOxno-Ypansckuii I'AY, MHctuTyT arposkosnorun .— Muacckoe: FOxHO-Ypansckuii
I'AY, 2020 .— 31 ¢. — Pexum gocryna: http://nb.sursau.ru:8080/localdocs/iae/ppm159.pdf

4. [TouBa Kak UCTOYHUK MUTAHUS I PACTEHUH : yueOHO-METoau4ecKasi pa3paboTKa Mo AUCHUTIIHHE
«Arpoxumusi» sl 0aKaJaBpOB OYHOU W 3a04HOM (popM oOydeHwHs, 00yUJalOIMUXCs MO HAMPABICHUSIM
noarotoBku: 35.03.03 Arpoxumust u arponouBoBenenue, 35.03.04 Arponomusi, 35.03.05 CanoBon-
ctBo / coct. I.B. CunsBckuii ; FOxno-Ypaneckuii 'AY, UHcTuTyT arposkonorun .— Mwuacckoe:
OxHO-Ypanbckuii T'AY, 2020 — 34 C. — Pexum JIOCTY-
na: http://nb.sursau.ru:8080/localdocs/iae/ppm160.pdf

10. CoBpeMeHnHbIe HHPOPMAIHOHHbIE TEXHOJIOTHH, HCIO0JIb3yeMble PH OCYIIeCTBJICHUHU
o0pa3oBaTeIbHOIO MpoLecca 1o JMCHUILINHE, BKIYas NepedyeHb NPOrpaMMHOro odecnedeHust
U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoit OubnmoTreke ¢ TepMUHAIBHBIX CTAHIMH MPEJOCTaBIIAETCS JOCTYI K 0a3aM JaHHBIX:
- Texakcnept (mHbOpMarmonHo-crpaBouHas cucrema ['OCTog) http:/ www.cntd.ru/;
[lepedyeHpb JUIEH3UOHHOTO MPOTPaMMHOI0 obecreueHusl. PeKBU3UTHI MOATBEPKIAIOIIETO J0-
KyMEHTa:

1. Omnepammonnas cucrema Microsoft Windows PRO 10 Russian Academic OLP
1LicenseNoLevelLegalizationGetGenuine. Jluniensnonnsiii jorosop Ne 11354/410/44
otT 25.12.2018 r.; Ne 008/411/44 ot 25.12.2018 1.

2. Oduchsrii naker npuinoxenuit Microsoft Office Std 2019 RUS OLP NL Acdmc Jlu-
nen3noHHbiid gorosop Ne 11353/409/44 ot 25.12.2018 1.

3. AntuBupyc Kaspersky Endpoint Security mmst OuzHeca, JIMIICH3MOHHBIH JOTOBOP
Ne(05/44/3K/25 ot 12.03.2025 1.

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

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

1. YyeOHas ayauTopus IJsl IPOBEAEHUS 3aHATHH JIGKLIMOHHOTO THIA (OCHAIIEHA MYJIbTHMeE-
IUMHBIM 000pYIOBAaHUEM), 3aHATHI CEMHUHAPCKOTO TUIIA, BBIOJIHEHHS KYPCOBBIX paboT, TPYIIIOBBIX U
MHIUBUAYAIBHBIX KOHCYJIBTALUM, TEKYHIETO KOHTPOJIS U IPOMEXYTOUHON arTectauuu — 217, 309.

2. YueOHas aymuTopus IJI MPOBEACHUS JabopaTopHbIX 3aHATUI — 304.

IHoMemeHus 1J1s1 CAMOCTOATENbHON PadoThl 00y4aKOIIMXCS

1. TTomemenus 1Isi CaMOCTOSTENBHONW padoThl oOyuaromuxcs — ayautopust Ne 111a ocHarmen-
HBIC KOMIIBIOTEPHON TEXHUKOM C MOJAKIIOYEHUEM K ceTH «/HTepHeT».

IlepeuyeHb 000py10BaHNS U TEXHHYECKUX CPEACTB 00y4eHH s

1 Konopumetp ¢orosnexkrpuueckuiic KOK-2.
2 ®orometp otornexrpuyeckuiit KOK-3.
3 pH-meTp150 -M.
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4 JlaGopaTopHsble mekTpoHHbIe Becbl Acculab VIC-120d3.
5 Becwr maboparopusie BJIKT-500.

6 [lIkad BBITSKHOM.

7 HaGop CTEKISTHHOM TOCY/BI.

8 XuMun4eckue peakTuBbI.

9 HabGop TepMoMeTpOB.

10 Buckoszumerp BIDK-2.

11 CymunbHbIi mKad.
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I1PH/IOKEHHUE

®OH/I OHEHOYHbIX CPEACTB

JUISL TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U IIPOBEIECHUS IPOMEKYTOYHOU aTTECTAllUU
oOyyJaronmxcs
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1. KomneTeHuMu U MX HHAMKATOPHI, GopMHpyeMble B IIpoLecce 0CBOCHHUS THCIUIITHHBI

OIIK - 1. CriocoOeH pemiath THIOBBIE 3a/a4d MPOQPECCHOHAIBHON JEATEILHOCTH HA OCHOBE 3HAHUI
OCHOBHBIX 3aKOHOB MATCMATUYCCKHUX M CCTCCTBCHHBIX HAYK C IIPUMCHCHUCM HH(bOpMaHHOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJIOTH

Kona u nHaumenoBa- dopmupyembie 3YH

Haumenosa-

HHUE WHAMKATOpa

HHE OLICHOY-
JOCTH>KEHUS] KOM- 3HAHUA YMEHHUS HaBBIKH

HBIX CPEJICTB

NETeHLIUN
N/I-1omk-1 OO6yuarommiics OO6yuarommiics OO0yuarommiicst Tekymas arTe-
Hcnonp3yer  oc- | AOJDKEH 3HaTh OC- | JIOJDKEH YMETh | IOJDKEH  BIIQJETh: | CTALUS:
HOBHBIE  3aKOHBI | HOBHBIE 3aKOHBI | IPUMEHATh OCHOB- | METOJaMH U HaBbI- | - OTYET IO JIa-
€CTeCTBEHHOHAYY- | €CTECTBCHHOHAYY- | HbIE 3aKOHBI €CTe- | KaMH TpUMEHEHUus | OopaTOpHOI
HBIX  JUCHMIUIMH | HBIX  JUCLMIUIMH | CTBEHHOHAYYHBIX OCHOBHBIX 3aKOHOB | pabore;
st pemeHus | s pelIeHus | TUCIUILTHH JUIS | €CTECTBEHHOHAYY- | -  TECTHPOBa-
CTaHJAPTHBIX  3a- | CTAHJAPTHBIX  3a- | PELICHUs CTaH- | HBIX  JMCUUIUIMH | HUE
nad B oOnacTu ar- | gad B oOJNacTH ar- | JapTHBIX 3a1ad B | JJis peleHus | - KOHTPOJbHas
POHOMHHU C IpPUME- | POHOMHHU C IpUMe- | 00JacTH  arpoHO- | CTAHJApTHBIX  3a- | paboTta
HeHHeM uH(popMa- | HeHHeM uH(pOpMa- | MUM C NMPUMEHEHH- | a4y B oOmactu ar- | [Ipomexyrou-
IIUOHHO- IIUOHHO- €M HUH(POPMALMOH- | POHOMHUM C NpUMe- | Hasg  aTTecTa-
KOMMYHHUKAI[MOH- | KOMMYHUKAI[MOH- | HO- HEeHHEeM uHpopMa- | IUs:
HBIX TEXHOJIOTUI HBIX TEXHOJIOTUH — | KOMMYHHMKAllMOH- | I[MOHHO- - 3ayer,
(b1.0.02-3.1) HBIX TEXHOJIOTUH — | KOMMYHUKAIIMOH- | - DK3aMEH
(b1.0.02-V.1) HBIX TEXHOJOTUH —
(b1.0.02-H.1)

2. [loka3aTesn, KpUTEPUM U MIKAJIA OLEHMBAHUS UHINKATOPOB JOCTHKEHUSI KOMIIETeHIM I
N/-1omk-1 Mcrionb3yeT 0OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLHMIUINH JJIs1 pEIICHUsI CTaHAapT-
HBIX 3a/1a4 B 06.HaCTI/I anOHOMI/II/I C HpI/IMeHeHI/IeM I/IHq)OpMaI_II/IOHHO-KOMMYHI/IKaI_[I/IOHHBIX TCXHOJIO-

Ui
Kputepun u mkana olieHUBaHUS pe3yabTaTOB 00YUYEHHUS MO AUCHUTUINHE
dopmupyembie - = = =
3VH Henocratounsrit JlocTaTo4yHbIN Cpennuii Beicoknii
YPOBEHb YPOBEHb YPOBEHb YPOBEHb
b1.0.02 - 3.1 | OGyyaromuiics He | OOyuaromuiics OOyuatommiics ¢ | OOyyaromuiics ¢
3HaeT  OCHOBHBIC | CTa00 3HAET OC- | HE3HAYUTENbHBIMU | TpeOyeMol cTere-
3aKOHBI ecTe- | HOBHbIE  3aKOHBI | OIIMOKAMM M OT- | HIO TIOJMHOTHI |
CTBEHHOHAYUYHBIX | €CTECTBEHHOHAy4- | J€JIbHBIMU IpOOe- | TOYHOCTH  3HAeT
OUCUMIUIMH A | HBIX ~ JWCHUIUIMH | JaMM 3HaeT OC- | OCHOBHBIC 3aKOHBI
peLeHus CTaH- | AJs pelIeHMs | HOBHBIE  3aKOHBI | €CTECTBEHHOHAYY-
JapTHBIX 3aJad B | CTAHAAPTHBIX  3a- | €CTECTBEHHOHAYY- | HBIX  JHCLUUIUIMH
o0JlacT  arpoHo- | a4y B OOJIACTH ar- | HeIX  JUCLUIUIMH | 7S peLeHus
MUH C TpPUMEHE- | POHOMUH C TpU- | I peLICHHs | CTAaHNAPTHBIX — 3a-
HUEM UH(pOpMalU- | MEHEHUEM UH- | CTAHJApTHBIX 3a- | Aa4 B oOjacTu ar-
OHHO- ¢bopmanoHHoO- a4 B 00NacTH ar- | pPOHOMUU C TIpH-
KOMMYHHUKAI[MOH- | KOMMYHHMKAallUOH- | POHOMHHM C TIIpH- | MEHEHHEM UH-
HBIX TEXHOJIOTUH | HBIX TEXHOJIOTUH | MEHEHHEM uH- | (opMarmoHHO-
(dopManoHHO- KOMMYHHKaIOH-
KOMMYHHUKAIIMOH- | HBIX TEXHOJOTHI
HBIX TEXHOJIOTHI
b1.0.02- V.1 | O6yuaromuiics He | OOyuarommiics OObyuaronuiics Obyuaronuiics
yMeeT MPUMEHATH | c1ab0 yMEeT HpHU- | yMEEeT C HE3Hauu- | yMeeT NPUMEHATh
OCHOBHBIC 3aKOHBI | MEHSATh OCHOBHBIE | TEJIbHBIMU 3a- | OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYY- | 3aKOHbI ecre- | TPYAHEHUSIMHU €CTECTBEHHOHAYY-
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HBIX  JHUCHUIUIMH | CTBEHHOHAYYHBIX | IPUMEHATh OCHOB- | HBIX  JHCIUIUIAH
JJIA pelICHUA | AUCHUIIIIMH IJI1 | HbIE€ 3aKOHBbI €CTC- | AJIA peuicHu-d
CTaHJApPTHBIX 3a- | pEIICHUS CTaH- | CTBEHHOHAyYHBIX | CTAHIAPTHBIX 3a-
nad B o0JacTH ar- | NapTHBIX 3ajJad B | AUCIMILIAH JUIS | a4 B 00JIaCTH ar-
POHOMHH C TIpH- | OOJACTH  arpoHO- | peIIeHUs CTaH- | POHOMUH C TIpHU-
MCHECHUEM HWH- | MUK C NPUMCHC- | JaPTHBIX 3aJ]ja4d B | MCHCHUCM HH-
(dhopmarmoHHo- HHUeM HMH(pOpMaIH- | 00JIacTH  arpoHO- | (OPMAITMOHHO-

KOMMYHHKAIIUOH- OHHO- MHUU C TPUMCHC- | KOMMYHUKAIIMOH-

HBIX TEXHOJIOTUN

KOMMYHHUKAIMOH-
HEBIX TEXHOJIOTHUU

HUEeM WH(popMalu-
OHHO-
KOMMYHHKAITUOH-
HBIX TEXHOJIOTHH

HBIX TEXHOJIOTUN

b1.0.02 - H.1 | Obyu4arouuiics nHe | OO0yyaromunics OO6yuarommiics ¢ | OOy4Jaronuiics

BJIaJ€eT METOOAMH | ¢j1ab0 BIaLeeT Me- | HEOONBIINMH  3a- | CBOOOJHO BJIAIEeT
Y HaBBIKAMH TPHU- | TOJAMU W HABBI- | TPYJAHCHUSIMH METOaMHU u
MEHEHUSI  OCHOB- | KAMU TPUMEHEHUS | BIaJIeeT METOJaMHU | HaBBIKAMU TpUMe-
HBIX 3aKOHOB €CTe- | OCHOBHBIX 3aKOHOB | U HaBBIKAMH IPH- | HCHUS OCHOBHBIX
CTBEHHOHAyYHBIX | €CTECTBEHHOHAydY- | MCHCHHMS  OCHOB- | 3aKOHOB ecre-
JTUCIHMIUIAH ~ JUIS | HBIX ~ JUCIMIUIMH | HBIX 3aKOHOB €CTe- | CTBEHHOHAYYHBIX

pelieHus CTaH- | s pElIeHUs | CTBGHHOHAYYHBIX | AUCHUIUIMH  JJIs
JApTHBIX 3aJa4 B | CTAHJAPTHBIX 3a- | AUCHMIUIAH  JUIS | PEIICHUS CTaH-
ob0jacTu  arpoHO- | a4 B OOJIACTH ar- | peuieHus CTaH- | MapTHBIX 3a1a4 B

MU C TPUMCHC-

pPOHOMHUU C TIpH-

JapTHBIX 3a/ad B

obyacTi  arpoHo-

HUEM HH(pOpMaIU- | MCHEHUEM UH- | 00JacTH  arpoHoO- | MUM C TpPUMEHe-
OHHO- dhopmarmoHHo- MHU C TIpUMEHe- | HueM HH(OpMaIy-
KOMMYHHUKAIIMOH- | KOMMYHHKAIlMOH- | HUEM HH(OpMaIu- | OHHO-

HBIX TEXHOJIOTUN

HBIX TEXHOJIOTUN

OHHO-
KOMMYHUKAIIUOH-

KOMMYHUKAI[MOH-
HEIX TEXHOJIOTHUH

HBIX TEXHOJIOTUN

3. TunoBble KOHTPOJIbHBIE 3aJaHNS U (/1) HHbIe MATEPHUAJIbI, HEOOXOAUMBIE /15l OLEHKH
3HAHMi, YMeHHUii, HABHIKOB U (MJIH) ONBITA AeSITeIbHOCTH, XapaKTePU3yOIMX
copMUpPOBaAHHOCTH KOMIIETEHIIHI B MpoIecce OCBOCHUS JUCIHUIIMHBI

TumoBbie KOHTPONIBHBIE 33JaHUSI U MaTepPHAIbl, HEOOXOMUMBIC ISl OLICHKH 3HAHWMA, YMCHHUHA U
HAaBBIKOB, COZiepKarcs B yueOHO-METONYECKUX pa3paboTKax, MPUBEICHHBIX HUXKE:

1. XuMu4ecKass MeMopalus Mo4YB : y4eOHO-METOAMYECKass pa3padoTKa MO JUCIUIUINHE
«Arpoxumusi» sl 0aKaJaBpOB OYHOU W 3a04HOM (popM oOydeHwHs, 00yUJalOIMUXCs 10 HAPABICHUSIM
noarotoBku: 35.03.03 Arpoxumusi u arponouBoBeneHue, 35.03.04 Arponomusi, 35.03.05 CanoBon-
ctBo / coct. I.B. CunsBckuii ; FOxno-Ypaneckuii 'AY, UHcTuTyT arposkonorun .— Mwuacckoe:
OxHO-Ypanbckuii T'AY, 2020 — 31 C. — Pexum JIOCTY-
na: http://nb.sursau.ru:8080/localdocs/iae/ppm159.pdf

2. [TouBa Kak MCTOYHHMK MUTAHUS JUIS pacTEHUH : yueOHO-MeTonudeckas pa3paboTka Imo
TUCITUTIIIMNHE «ATPOXUMHUsI» ISl OaKalaBpOB OYHOW M 3a04HOM (PopM oOydeHHSs, 00ydaromMXCcs IO
HanpasiieHussM noArotoBku: 35.03.03 Arpoxumus u arponousoBeneHue, 35.03.04 Arponomus,
35.03.05 Canooactso / coct. M.B. Cunsickuii ; FOxuo-Ypansckuit ['AY, MHCTUTYT arpo3kosioruu
— Mmuacckoe:  HOxno-Ypansckuit T'AY, 2020 .— 34 c¢. — Pexum pocry-
na: http://nb.sursau.ru:8080/localdocs/iae/ppm160.pdf

3. Arpoxumusi [DJIeKTPOHHBIA pecypc] : METOA. YKa3aHUs JJIS CaMOCTOSITEIbHON paboThI
[m1s1 oOyuaromuxcst arpoHoMHuUeckoro (axkynprera o HampasiaeHusM: 35.03.03 "Arpoxumus U arpo-
nouyBoseneHue", 35.03.04 "Arponomus", 35.03.07 "TexHomOTHs MPOU3BOACTBA U MEPEPabOTKH CEb-
CKOXO35ICTBEHHOW MPOAYKIMU" O0YHON U 3a0uHOM (hopm oOyuenwus] / KOxuo-Ypansckuii 'AY, Un-
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CTUTYT arposkosioruu ; coct.: M. B. CunsiBckuit, A. H. [lokarunosa. - Muacckoe: FOxHo-Y panbckuit
I'AY, 2017. - 26 c. Anpec B ceTu: http://nb.sursau.ru:8080/localdocs/iae/ppm054.pdf

4. W3yuenune cBOWCTB ynoOpeHMid [DneKTpoHHBIN pecypc] : MeToj. ykasaHus K Jabopa-
TOPHBIM 3aHATHAM JJIS1 CTYJICHTOB arpoHOMHYECKOTO (pakynpTeTa [mo Hanpasierusm: 35.03.03 Arpo-
xumus U arponousoseneHue, 35.03.04 "Arponomus”, 35.03.07 "TexHosorus npousBOACTBA U IEpe-
pabOTKHU CEIIbCKOXO3SIMCTBEHHON mpoayKiuu'" odHor ¢hopmbl oOyuenwus] / KOxuo-Ypanbckuit [AY,
WuctutyT arposkosnoruu ; coct. A. H. [lokatunosa. - Muacckoe: FOxHo-Ypansckuii 'AY, 2017. - 32
c. Anpec B cetu: http://nb.sursau.ru:8080/localdocs/iae/ppm080.pdf

5. XUMHUYECKUH COCTaB U TMUTAHUE PACTEHUH [DIEKTPOHHBIA pecypc] : y4eOHO-MEeTOI.
yKa3aHUs 7151 TaOOpaTOPHBIX 3aHATHH [ OaKamaBpOB OYHOM M 3a09HOM (PopM 00yueHHUs HampaBiie-
Huit 35.03.03 Arpoxumus u arponousosenenue; 35.03.04 Arponomust; 35.03.07 TexHosorus npous-
BOJICTBA U TIEPEepabOTKU CeNbCKOX03sKcTBeHHOW mponykuuu]| / KOxHo-Ypanbckuit ['AY, UacTHTYT
arpoakosioruu ; coct. M. B. CunsiBckuit. - Muacckoe: KOxno-Ypansckuii I'AY, 2018. - 36 c. Aapec B
cetu: http://nb.sursau.ru:8080/localdocs/iae/ppm120.pdf

6. Arpoxumus [DAEKTpOHHBIA pecypc] : METOOUYECKUE YKa3aHUs IO M3YYEHHUIO AUCLH-

IUTMHBI ¥ 3aJ]aHusl 711 KOHTPOJIBHOM paboThl Al o0ydaromuxcs Mo nmporpamMmmam OakaiaBpuata (3a-
ouyHas ¢opma oOyuenus)[rno HampasieHuto noarotoBku 35.03.04 «Arponomusi»] / coct. CUHSBCKUN
N. B. ; IOxHo-Ypansckuit 'AY, Uucturyr arposkosioruun .— Mmuacckoe: HOxuHo-Ypanbckuili ['AY,
2020 .— 37 c. http://nb.sursau.ru:8080/localdocs/iae/ppm163.pdf

4. MeToanyeckue MaTepuabl, ONpeaesiioiiue nNpoueaypbl OeHUBAHUS 3HAHUI, YMEHUIA,
HABBIKOB M (MJIM) ONBITA AeATeJIbHOCTH, XaPAKTEPU3YIOIIUX C(POPMHUPOBAHHOCTH
KOMIIeTeHIM

B nanHOM paszgene METOAMYECKUE MAaTEPUAIIbI, ONPEACIISIOIINE TPOLEAYPhl OLEHUBAHUS 3HA-
HUM, YMEHUN, HaBBIKOB, XapaKTepHU3yIOMMX 0a30BbINA 3Tanm (GOPMHUPOBAHUS KOMIETEHIIUN 1O TUCIIU-
IIJINHE <<AFpOXI/IMI/I$I>>, NPUBCACHBI NPUMCHUTCIBHO K KAXIOMY M3 HUCIHOJbB3YCMBIX BHUIOB TCKYIICTO
KOHTPOJIsSI YCIIEBAEMOCTH U IPOMEXKYTOYHOM aTTECTallMd 00YyJarOIINXCsl.

4.1. OueHo4HbIe cpeacTBa I NPOBEJCHUs TEKYLIero KOHTPOJISA YCIIeBaeMOCTH, B TOM
YucJie B Ipouecce NPAKTHYeCKO MOAT0TOBKH

4.1.1. OuenuBanue oT4éra Mo 1aboparopHoit padore

OtyeT 1o J1abopaTopHOM paboTe UCIOIB3YETCS JIs OIICHKHM KaueCcTBa OCBOCHHUS 00YyJaronIuMCs
OCHOBHOH mpodeccHOHaTbHONH 00pa30BaTENbHON MPOrpaMMBbl MO OTJACIBHBIM TE€MaM JAUCHUIUINHBL.
Coneprxanuie u popma oTdeTa 1o Jab0opaTOPHBIM padOTaM MPUBOAUTCS B METOJMUECKUX YKa3aHUAX K
nabopatopubM padoram (1. 3 @OC). ConepxaHue oT4eTa U KPUTEPUU OLIEHKU OTueTa (Tadil.) J0BO-
ISITCS IO CBEJCHUS OOYYaIOMIMXCS B Hadayie 3aHATHH. OTYET OIIEHUBACTCS OICHKOH «3aYTEHO», «HE
3ayTeHO». OlLIEHKa «3auTeHO» CTaBUTCA oOydaronmmcs, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KpH-
TEPUSIM, YCTAHOBJICHHBIM IS TTOJIOKUTEIBHBIX OICHOK («OTIHYHO», «XOPOIIO», «yJOBICTBOPHTEIb-
HO»). O1ieHKa 00BABIAETCS 00YUAIOIIEMYCsl HETTIOCPEICTBEHHO TOCIIE CIaYH OTUeTa.

HIkana Kpurepun oueHuBanus

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

- YMEHHE BBICKa3bIBaTh U OOOCHOBATh CBOW CYXJCHUS IIPHU OTBETE HaA
KOHTPOJIbHBIE BOIPOCHI;

OrneHka «3a4TeHO» - YMEHHUE NMPOBOJIUTH U OLIEHUBATH PE3yIbTaThl U3MEPEHUM;

- CIIOCOOHOCTH pa3peliaTh KOHKPETHBIE CUTYallUU (IOMYCKaeTCsl Hallu4yKe
MaJIO3HAYUTENBHBIX OIMMOOK WM HEJOCTATOYHO IMOJIHOE PACKPBITHE CO-
JiepKaHusl BOMPOCA WUJIU MOTPEUIHOCTh HEMPUHLIMIUAIBHOIO XapakTepa B
OTBETE Ha BOMPOCHI).
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O1LeHKa «He 3aYTEHO»

- OTCYTCTBHE HEOOXOIMUMBIX TEOPETUYCCKUX 3HAHUH; JOMYIICHBI OITHOKH
B OIIpCACIICHUN HOHATUU U OIHMCAaHUU N3y4aCMbIX SIBJICHUU U mpoucccos,
MCKa)XCH MX CMBICII, HE IPaBUJIHHO OIEHUBAIOTCS PE3YJIbTAaThl H3MEPEHHUIA;
- HE3HAaHWE OCHOBHOTO Marepualia y4eOHOW MporpamMmbl, JOITYCKAIOTCS
rpyOBI€ OIMOKY B U3JIOKCHUH.

Kputepun ouenku orsera (Taln.) TOBOAATCA A0 CBEACHHMS OOy4aroIIMXCs B Hayayue 3aHATHM.
OneHka 00BsBISIETCS 00YYaOLIEMYCsl HEITOCPEICTBEHHO I0CIIE OTBETA.

Ikaja Kputepuu ounenuBanus

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

Ouerka 5 - MaTepual U3JI0KEH IPaMOTHO, B OMPEEIIEHHOM JTOrMYecKoil mocieaona-

(OTIHHO) TEIHHOCTH, TOYHO MCTIOIB3YETCSI TEPMUHOIIOTHS;
- TOKa3aHO YMEHHE WIUIIOCTPUPOBATh TEOPETUUYECKUE MOJIOKEHUS KOH-
KpPETHBIMU MIPUMEpPAMU, IPUMEHSTH UX B HOBOW CHUTYAIIHH;
- IPOJIEMOHCTPUPOBAHO YMEHHUE PellaTh 3a/1a4H;
- MOTYyT OBITh JOMYIIEHBI OJHA—IBE HETOYHOCTU MPHU OCBEIICHHH BTOPO-
CTETIEHHBIX BOIIPOCOB.
OTBET YIOBIETBOPSET B OCHOBHOM TPEOOBAHMSIM Ha OLICHKY «5», HO MpH
5TOM UMEET MECTO OJIUH U3 HEAOCTaTKOB:

OueHka 4

(xopo1Io) - B YCBOGHUHU y4eOHOro Marepuaia JONyIIeHbl HeOObIIHe MPoOebl, He
MCKa3MBIIINE COJEPKAHUE OTBETA;
- B PEIICHUU 3aJ1ad JOMYIIEeHbI HEe3HAYUTEIbHbIC HETOYHOCTH.
- HETIOJIHO WJIM HETIOCJeI0BaTeIbHO PACKPBITO COAEp)KaHNe MaTepuaia, HO
MOKa3aHO 00Iee MOHUMAaHUE BOMPOCa U MPOJEMOHCTPUPOBAHBI YMEHUS,
JOCTAaTOYHbIE JISl JaJIbHEHIIIET0 YCBOCHUS MaTepuaa;

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

(YIIOBJIETBOPUTENIHHO) N

JICHUI U TPOIIECCOB, PEUICHUH 3aJ]lad, UCIPABICHHBIC MOCIE HECKOIBKUX
HABOJSIINX BOIPOCOB;
- HEMOJHOE 3HAaHWE TEOPETUYECKOTO MaTepHala; OOyJaroIuics HE MOXKET
MPUMEHHUTH TEOPUIO B HOBOW CUTYaIUH.
- HE PACKPBITO OCHOBHOE COZIEpKAHKE YIeOHOTO MaTepuana;
- 00HaApY)XEHO HE3HAHWE WJIM HETIOHMMaHHWE OOJbIeH WiIn Hanbosiee Bax-

Ouerka 2 HOM 4acTH y4eOHOro MarepHuana;

(HEeyIOBJIETBOPUTEILHO)

- JOMYIIEHBI OUIMOKH B OMpPENEICHUN MOHITUN, IPU UCIOIb30BaHUH TEp-
MUHOJIOTUH, B OMHCAHUU (U3NYECKUX 3aKOHOB, SBICHUH U TPOIECCOB,
pElIeHNH 3aJa4, KOTOpbIe HE MCIPABICHBI MOCIE HECKOIbKUX HABOMASIINX
BOIIPOCOB.

4.1.2. TectupoBanue

TectupoBaHue UCHONb3YyeTCS I OLEHKM KAauecTBa OCBOEHHS OOydYaroUIMMCS OCHOBHOHM IpO-
(beccroHanbHON 00pa30BaTEIbHON MPOTrPaMMBbl MO OTJENBHBIM TEMaM WM Pa3/ienaM AUCLUUILUINHBL.
Tect mpencraBnser coOOil KOMIUIEKC CTaHAAPTU3WPOBAHHBIX 3alaHUM, MO3BOJISIOUIMNA YIPOCTUTH
IpoLelypy U3MEPEHUs 3HaHUH U yMeHMH oOyuaromuxcs. OOydarommMes BbIJAIOTCS TECTOBBIE 3aja-
HUS C GOPMYIMPOBKOI BOIIPOCOB M MPEIOKEHUEM BHIOPATh OJMH MPABHIbHBIA OTBET U3 HECKOJIBKUX

BAapHaHTOB OTBETOB.

Ne

OueHouHbIE CpeICTBa Kox u HanMmeHoBanue UH-

Tumnosbie KOHTPOJIBHBIC 3aJaHUs U (I/IJ'II/I) HWHBIC MAaTCPUAJIbI, HC-

JTUKAaTOpa KOMIETEHITUN
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00X0aMMBIE ISl OLICHKW 3HAHHWM, YMEHWM, HABBIKOB U (MJIH)
OTIBITA JIEATEIHHOCTH, XapaKTEPU3YIOIINX CHOPMUPOBAHHOCTH
KOMITETCHITMIB TTPOIIECCE OCBOCHUS JTUCITUTIITHHBI

Ilumanue pacmenuti

1. [Tpupoct ypoxas 3a cueT yno0peHuit

A)50 %;

Bb) 100%;

B) 20%.

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

b) 3 noussr;

B) 13 nouBkl, BOJIbI ¥ BO3yXaA.

3. YUto HeoOX0AMMO PACTEHHUSAM JIJIs1 HOPMAJILHOTO Pa3BUTHS !
A) Tenyo, CBET, 3JIEMEHTHI ITUTaHHUs, BOJIA;

b) smemeHTHI IUTaHUS;

B) Temo, s1eMEHTEI IMTAHUS, CBET.

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

b) 6enku u Kupsr;

B) Oenku u yrieBosl.

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

B) 5-10%;

B)2-3%;

6. Macca cyxoro BeliecTBa B 3JaKax:

A) 85-88%:;

b) 90-95%;

B)70-80%.

7. OCHOBHas 4acTh 3JIEMEHTAPHOTO COCTAaBa CYXOTr0o BEIIECTBA
A) yriiepon, KUCJIOpPOAd, BOAOPO, a30T;

b) yrnepon, Bogopon, a3or;

B) Bomopona, a3zoTt, kuciopoa.

8. daromuro3s 3To:

A) 3axBar KJIETKOW TBEPJIbIX YaCTHIL;

b) 3axBar kanenn KUIKHX BEIICCTB;

B) 3axBar v TBEPABIX U KUAKUX YACTHII.

9. I[ImHOIUTO3 3TO:

A) 3axBaT Kamnejb XXKUJIKUX BEIISCTB;

b) 3axBat TBepIbIX YaCTHIL;

B) 3axBar v TBEPABIX U KUAKUX YACTHII.

10. Ilpu HenocTaTtke docdopa pacTeHHE UMEET:

A) TEMHO-3€JIEHYIO OKPACKY;

b) xxenTyro okpacky;

B) xenro-3eneHyro okpacky.

AzomHuvie yooopeHus

1. Kakue ynoOpeHus oka3pIBalOT HAauOOJIbIIIEe BIMSHIE HA Be-
JINYUHY ypoxkasi?

a) a30THbIC yI00peHUs

0) KaJMiTHBIC YIOOpECHMS

B) ocdopHble yIoOpeHHs

2. MouyeBuHa (kapbamMu1) OTHOCUTCS K ...

a) aMHJIHBIM YOpEHUsIM

N-1onk-1
Hcnonb3yeT OCHOBHBIEC 3a-
KOHBI €CTECTBEHHOHAYYHBIX
IUCHUIUIMH TSI PELICHUs
CTaHJApTHBIX 3a7a4 B 00Jia-
CTH arpOHOMHU C TPUMEHE-
HUEM MH(POPMALMOHHO-
KOMMYHUKAI[HOHHBIX  TeX-
HOJIOTUH
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0) aMMHAYHO-HUTPATHBIM YAOOPEHUSM

B) aMMHAYHBIM YIOOPEHUSIM

3. Kakoe coneprkanue a30Ta B MOUEBUHE

a) 46%

0) 34,6%

B) 24%

4. MoueBrHa U151 yTIOOpEHU BBITYCKACTCA B ...

a) rpaHyJIMPOBAaHHOM BUJE

0) JKMIKOM BHUIC

B) B BUJI€ KPUCTANIMYECKOTO BEIIECTBA

5. Kakoe ynobpenue cogepkuT HanOobIee KOJIUIeCTBO a3ora?
a) 0E3BOIHBIN aMMHUAK

0) cynbdar aMmMOHUS

B) KapOOHAT aMMOHHMSI

6. K aMMOHMITHBIM y1OOpEHHUSM OTHOCHUTCH ...

a) cynb(haTr 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 OTHOCUTCS K (PU3HOIOTHYECKHU IIETOUHBIM?
a) HUTpaT HATPHUS

0) HUTpAT aMMOHUS

B) XJIOpHJI Kajus

9. K kakuM y100peHHsIM OTHOCHUTCS KallblieBas cenuTpa’?
a) HUTPAaTHBIM YI0OpEHUSIM

0) aMUIHBIM YAOOpEHHSIM

B) aMMOHUWHO-HUTPATHBIM yI0OPECHUSIM

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

0) KanpLueBas ceauTpa

B) HUTpAT HATpUs

Kanuiinvie yooopenus

1. Ponpb xanus B KU3HU pacTEHUI?

a) Kanuii sBnsieTcs OAHUM U3 OCHOBHBIX JIEMEHTOB MUHEPAJIb-
HOTI'O ITUTaHUsl paCTEHUN

0) Co3naeT OnaronpusiHpIe YCIOBHUS.

B) OTnyruBaet BpeauTenei.

2. Kakoe KOIu4ecTBO Kaausi COAEPKUTCS B OYBE CEPO3EM?

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

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

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

3. KpynHble MECTOPOXACHUS KaTUHWHBIX COJICH?

a) CackaueBaHCKOE MECTOPOKIACHUE

0) BepxHekamMckoe MECTOPOKIACHUE

B) OTO XuMHu4eckas (popmyia, Co3JaHHas HCKYCCTBEHHO

4. Kak moiay4aroT XJIOPUCThINA Kaaui?

a) BzaumopelicTBreM ruIpOKCUA Kalusi C COJITHOM KHCIIOTOM:
KOH + HCl — KCI + H,0

0) B3anmopeiicTBeM ruApOKCHIA KK C CONSTHOM KHCIIOTOM:
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KOH + Cl — KCI + Oz

B) B3aumozeiicTBueM ruipokcuaa Kajius ¢ COJISTHONW KUCIOTOM:
KCI + HC1 — H20+ KOH

5. Kakue npoMbIIIEHHBIE OTXO/IbI UCIIOIb3YIOTCS B KAUE€CTBE
KJIMHHBIX yIoOpeHuii?

a) 'ymyc

0) Onunku

B) MbuIbHAs Boa

6. MexaHu3M B3aMMOICHCTBHSI KAJTMIHBIX yI0OpEeHU# ¢ moy-
BOM?

a) KaTMOHBI IPOHUKAIOT B MEKIIAKETHBIE TPOCTPAHCTBA

0) paciieruieHneM yTeM BbIICTIEHUS KUCIOT PACTEHUSIMU

7. B xakux Gopmax conep>KuTcs Kaauii?

a) ['panynbl

0) [lnactsr

B) PacTBOp

8. Oxapakrepu3yiTe JOCTYIHOCTb JJIs1 pAaCTEHUI pa3Iu4HbIX
dhopm kamus?

a) Kanuii nouBeHHOr0 pacTBopa (BOJOPaCTBOPUMBIiL)

0) Kanuii moryomeHHbIH (0OMEHHBIN )

B) Kanuit HeoOMeHHbIH ((hUKCHPOBAaHHBII)

9. CBoiicTBa 1 0COOEHHOCTH MMPUMEHEHHS 3TOTO YI00OpeHHUs?
a) OTOT XMMUYECKUN AJIEMEHT PAaCTeHUS NOTPEOUTH MOTYT
TOJIBKO B PaCTBOPE BOJIbI

0) [ToTpebmstoT B 1F000M BUIE

10. Kakoe BnusiHUE KaJMHHbBIE yIOOPEHUS OKa3bIBAIOT HA CBOM-
CTBa MOYBBI?

a) MI3aMeHeHns MU (DU3UKO-XUMHUYECKHUX CBOMCTB MIOYB

0) He usmenser cocraB OYBEI

Mukposnemenmsi u MUKpoyoobperus

1. MuKpO3IE€MEHTBI —3TO

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

o6)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 OJAKOPMKH Mo ymoope-
HUH

a)50-100rpamm/rextap

6)10-50rpamm/rexTap

B)100-150rpamm/rexTap

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

a)35-50%

6)15-20%

B)5-10%

5.Ilpusnaku nedunmra Mo B pacTCHUSX.

a) CXOHO C a30THBIM T'OJIO/IAHUEM, JINCThS OJIETHO —KEIThIE
0) 3ageprKka [BETEHUS

B) OrpOMHBIE ¥ TEMHO 3€JICHbIE JTUCThS
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6.Henocratok B B pacTeHmsx.

a) YMCHBIIICHHE KOJI-Ba IIBETKOB, OIIaICHUC 3aBs3CeH
0) CyxOoCTh | OIaJIcHUE JTUCTHEB

B) 'HUeHue oT KOpHS

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

0) JlepHOBO-TIOA30IHCTHIC

B) CyriauHuCTHIE.

8.CKOJIbKO KI' BHOCSIT B IOYBY OOpMarHuBbIe YA0OpCHHUS.
a)60-100kr /rexTap

6)10-50kr/rexTap

B)100-200kr/rekTap

9.Henocrarok Zn B pacTeHUSX MPU3HAKU

a) XJ10p03 U pO3ETOYHOCTh

6) CyXxoCTh BETOK

B) Onanenne ¥ THUEHUE TIJI0JIOB.

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

0)1-5kr/rexrap

B)S5-10kr/rexkrap

Opeanuueckue y0oopeHust

1.YTo0 BXOIUT B COCTAaB HaBO3a

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

0) TBep/ible BbIACIECHUS KUBOTHBIX, TOJCTHIIKA

B) )KHMJIKHE BBIICIICHUS )KUBOTHBIX, TIOJICTHIIKA

2.Uem OoraTsl TBEpbIC BBIICICHUS KUBOTHBIX 7

a) Azot, ¢pochop, Kanuii

0) Azort, pochop, KaabIui

B) ®ocdop, kanpuuit

3. I'maBHas 3aaya pallMOHAIILHOTO XpaHEHUsI HAaBO3a

a) YMEHBIINUTH MOTEpU aMMHUaKa

0) YBennuuTh MOTEpHU aMMHAKa

4. K yeMmy MpUBOJIUT OTCYTCTBHUE WJIM HEJIOCTATOK TOICTHIIKH
JUIS HaBO3a

a) Bce ykazaHHbIe HI)KE BapUAHTHI OTBETOB

0) yTeuKka HaBO3HOM KHKHU

B) OOJbINIME TOTEPU AMMHAYHOTO a30Ta

I') YMEHBIIIAET HAKOIIJICHUE HAaBO3a B XO341CTBE

5. Koro Tuna HaBO30XpaHMIMILE PEKOMEHOBAHO B 3aCyILIH-
BBIX palioOHax

a) KOTJIOBAHHOT'O THUIIA

0) Ha3eMHOI0 THIIA

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

a) Topd, cyxoii nepernoit, mopouIKoBUIHbIN cynepgocdar

0) mopoImKOBHAHBIN cymnepdocdar

B) Top, cyxoii mepernoit

T') CyXOi MeperHou, MopoKOBHIHbBIN cynepdocdar

7. IlpuMeHeHne NTHYBETo oMeTa 0co0eHHO 3 PeKkTuBHO 1Ist?
a) [11010BO-ATOJHBIX KYJIBTYp, KapTo(essi, KOPMOBBIX KOpHeE-
TJI0JIOB
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0) MJI0/I0BO-SITOJTHBIX KYJIBTYP

B) KapTo(ensi, KOpPMOBBIX KOPHEIUIOI0B

') KOPMOBBIX KOPHETUIOAOB, IIJI0JI0BO-STOHBIX KYJIbTYP

8. 13 uero cocrout Topg?

a) paCTUTEIBHBIX OCTATKOB, MUHEPAJIbHBIX BEIIECTB

0) MUHEPATBHBIX BEIIECTB

B) PAaCTUTEIIPHBIX OCTAaTKOB

9.YTo npoucxoauT Mo BIUSHUEM HaBo3a ¢ Tophom?

a) YMEHbIIIAETCsl KUCIOTHOCTh TOp(da, ycumuBaeTcs Ouoiornye-
CKasl IeATeTbHOCTh B KOMITOCTE

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

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

10. K oprannueckum ynoOpeHUsIM OTHOCSTCS

a) Topd

0) cynbdar xanus

B) MOUEBHHA

r) cynepdocdar

11. Coneprkanre o01IeTo a30Ta B MOJACTUIIOYHOM HaBo3e (%):
a) oxoio 0,5

0) oxoyo 1,0

B) 0k0:10 2,0

r) okoio 3,0

1) okoJo 5,0

12. B kakoM HaBO3€ cojepkaHue a3oTa Oosbie?

a) HaBO3 Ha TOP(SIHOM MOICTHIIKE

0) HaBO3 Ha COJIOME

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

a) epenpeBLUINM

0) CBEXXKUM

B) TIOJYIIEPENPEBILIUM

') IEPETHOEM

1) KIIaCCHYCCKUM

14. CBexuil HaBO3 —3TO

a) c1abopa3IoKHBIIASCS MACcCa, COJIOMa B KOTOPO COXpaHSIET
MepBOHAYAIIbHBIN 1IBET U TPOYHOCTD.

0) ogHOpOaHAs Macca, coaep KT 50 % OT HCXOMHOW MacChl U
OpraHM4eCcKoro BeniecTna. B Hell HEBO3MOXKHO ONpPEETUTh 1a-
)K€ OTJICIbHBIC 3JIEMEHTHI MOJICTUIOYHBIX MaTEPHAJIOB.

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

15. Kakoe conep:kanue BoJibl B OJIYKHAKOM HaBo3e?

a)1o 90 % BojEI

0) 90-93 % BoxwI

B) Oosiee 93 % BonbI

16. B xakoii neprosa BpeMEHH rojia JIy4llie 3aeJIbIBaTh NTHUNN
nomMer?

a) OCCHbBIO

0) BecHOI

B) JIETOM
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17. Kaxoit Bug Topda oTinnuaeTcs cinaboi CTENEHbIO pa3ioxke-
HUS PACTUTEIHHBIX OCTATKOB U BHICOKOW KHCIOTHOCTBIO.

a) BEpXOBOi1

0) HU3UHHBIH

B) NEPEXOHON

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

a) 0,2 kr

6) 0,5kr

B) 1 xr

19. CkonbKO MeCSIIEB HY>KHO BBIJIEPKUBATh KOMIIOCT, €CJIU B
€ro COCTaB BXOJAT (eKanuu, Uit THOETH BO3MOXKHBIX SUI]
reJIbMUHTOB?

a)9

0)1

B) 3

20. Kakoe oprannueckoe y1o0peHue Jydiie BHOCUTh JUIs JIeT-
KHMX [1€CYAHBIX MTOYB?

a) Ui

0) KOMITOCT

B) KYpUHBII IOMET

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

Kputepun onennBanus orsera (Tabi.) TOBOIATCSA OO CBEIEHUS 00YYarOMUXCS 0 Hayalla TeCTH-
poBanusi. Pe3yiabpTar TecTUpoBaHus 00BSABISETCS 00YJIArONIEMYCsl HETIOCPEICTBEHHO MOCIIE €ro CAauu.

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

4.1.3. KonTponbpHas pabora

KonTponbHas paboTa npegycMoTpeHa Aiist 3a04H0i (popMbl 00ydeHusI.

KoHTtpomnbHast paboTa OLEHHBACTCS KaK «3a4TCHO» WA «HE 3a4TECHO».

Kputepun orieHKH KOHTPOJIBLHON pabOTHhI (TabJI.) JOBOAATCS 10 CBEJCHUS CTYIACHTOB Ha yCTa-
HOBOYHOI nekiuu. CoznepkaHue, NOPsI0K BBIIOJHEHUS U TpeOOBaHMsI K 0POPMIICHHUIO U3JI0KEHBI B
METOAMYECKUX YKa3aHUAX K BBIITOJHEHUIO KOHTPOJIBHON paboThl: ArpoxumMust [DeKTpoHHBIH pecypc]
: METOJMUYECKUE YKA3aHUs 110 U3YyUEHUIO JUCLIUIUINHBI U 3a/1aHUs JUIsI KOHTPOJIBHON paboThl AJ1s 00Y-
YaoIMXCs 0 IporpaMMam OakanaBpuara (3aouHas (popma 00ydeHus1)[ 110 HarpaBICHHUIO MO OTOBKH
35.03.04 «Arponomusi»] / coct. Cunsckuii 1. B. ; FOxno-Ypansckuit 'AY, UHCTUTYT arpo3koioruu
.— Mmuacckoe: FOxuno-Ypansckuit 'AY, 2020 .— 37 c.
http://nb.sursau.ru:8080/localdocs/iae/ppm163.pdf

Onenka o0BsBISETCS CTYACHTY MOCIE MPOBEPKHU KOHTPOIHLHOUPAOOTHI.

HIkana | Kpurepun oueHuBanus
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- CTYIEHT MOJTHO YCBOUJI Y4eOHBII MaTepua;

- IPOSIBJISICT HABBIKU aHaJN3a, 0000IIEHNs, KPUTUIECKOTO OCMBICICHUS U
BOCHPUSTHSI UH(POPMALIUH;

- Marepuall U3JI0KEeH IPaMOTHO, B COOTBETCTBHH C 3aJaHHEM, TOUYHO HC-
MOJIb3YETCSI TEPMUHOJIOTHS;

- MOKa3aHO YMEHHE WUTIOCTPUPOBATH TEOPETHUECKHE IOJIOKEHUSI KOH-
KpETHBIMU MTPUMEpPaMH, IPUMEHATh UX B HOBOW CUTYallHH;

- TIPOAEMOHCTpUPOBaHA CHOPMUPOBAHHOCTh U YCTOMYUBOCTH KOMITETEH-
LU, YMEHUH U HABBIKOB;

- MOTYT OBITh JOMYIIEHbI OAHA-[BE HETOYHOCTU NPHU OCBEIICHUU BTOPO-
CTENEHHBIX BOIIPOCOB;

- TpeboBaHUs K 0(hOpMIICHHIO PaOOTHI COOTIONCHBI.

OlLleHKa «3a4TEHO»

- HE PaCKpBITO OCHOBHOE COZIEpKaHKe yUeOHOTO Marepuara;

- OOHApYKEHO HE3HAHWE WJIM HEMOHUMaHUe OONbIlel Ui Hanboyee Bak-
HOM YacTH y4eOHOTro MaTepuana;

- JIONYIIEHbI OUTHOKM B ONPENEICHUH MTOHATUH, TIPU UCIOJIb30BaHUH Tep-
MUHOJIOTHH;

- He c(hOpMHUPOBAHBI KOMIETEHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIIHNE 3HA-
HUSI, YMEHUS ¥ HAaBBIKH;

- TpeOoBaHus K 0popMIIeHHIO pabOThl HE COONIOIEHBI.

O11eHKa «HE 3aUTEHO»

4.2. [Ipoueaypsbl U OLIEHOYHBbIE CPEACTBA 1JISl MPOBEAEeHHUS MPOMEKYTOUYHON aTTeCTAllNN

4.2.1. 3auer
3ader sBiseTcs (GOpPMON OIICHKM KadyecTBa OCBOCHMsI OOYYarOMMUMCS OCHOBHOW MPOQeccHo-
HAJIBHOW 00pa3oBaTeIbHOM MpOorpaMMbl IO pasjenaMm AucuuIuMHEL [lo pesynbraTtam 3adera oOydaro-
IIIEMYCs BBICTABIISICTCS OIICHKA «3aYTCHO» MJTU «HE 3aYTCHO».

3aueT MPOBOAMUTCS IO OKOHYAHUH YTCHUS JICKIIMIA ¥ BHITIOJTHEHHSI JTa00paTOPHBIX 3aHATHIMA. 3a-
YETHBIM SIBJISIETCA MOCJIEHEE 3aHATHE 10 AMCUUILIIMHE. 3aueT NPUHUMAETCS MPEernoaaBaTesiMu, Mpo-
BOJMBIIUMHU JTA00pAaTOPHBIC 3aHATHS, WM YUTAIONUMU JIEKIIMKA TIO0 JAHHOW JUCHUIUIHHE. B ciydae
OTCYTCTBHSI BEYILErO MPEINoaaBaTess 3aueT MPUHUMAETCs MpernojaBaTesieM, Ha3HaueHHBIM pacropsi-
KEHHEeM 3aBenyromero kadeapoil. C paspelieHus 3aBenyomero kadeapoit Ha 3a4eTe MOXKET MPHUCYT-
CTBOBATh MpEMnoaBaTeb KaQeapsl, IPUBICUCHHBIHN 115 TOMOIIM B IpHEME 3aueTa.

[IpucyrcTBUE Ha 3adere MpenojaBaresiei ¢ Ipyrux kadenp 6€3 COOTBETCTBYIOLIETO pacropsi-
KEHUS PEKTOpa, MPOPEKTOpa MO Y4eOHON M BOCIIUTATENBLHON pabote, aupekTopHCTUTYTA HE JOITyC-
KaeTCsl.

3adet npoBoAMTCS B (popMe yCTHOTO ompoca, nHpopmarus o Gopme IpoBEACHUS 3aUeTa JOBO-
JUTCS 10 CBEACHHS 00yUJaloNIMXCs B Hayaje ceMecTpa.

Jlng mpoBeneHus 3ayeTa BeIyIIUH MpernojaBaTesib HaKaHyHE MOJIy4aeT B JUPEKTOpaTe 3ayder-
HO-9K3aMEHAIIMOHHYIO BEJOMOCTh, KOTOpasi BO3BpAIIaeTCs B JUPEKTOPAT MOCIE OKOHYAHUS MEPOIPH-
ATHS B IEHb MPOBEACHUS 3aUeTa UJIM YTPOM CIIEIYIOIIETO JTHS.

Bo Bpems 3auera oOyyaromuecss MOT'YT IOJIb30BATHCS C Pa3pelIeHUs] BEAYIIEro MpernoiaBaTess
CIPaBOYHON U HOPMATHUBHOMU JIUTEPATYPOH, IPYTUMHU OCOOUSIMU U TEXHUUYECKUMU CPEJCTBAMHU.

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

[IpenogaBatemnto npeaocTaBiseTcs MpaBo 3aJaBaTh 00YJarOMIMMCS JAOMOJHUTEIbHBIE BOIIPOCHI
B paMKaXx MPOTPaMMBbl JUCIUTLIHHBL.

KauecTBeHHast OlleHKa «3aYTEHO», BHECEHHAs! B 3a4€THO-IK3aMEHALMOHHYIO BEJJIOMOCTb, SIBJIS-
eTcs Pe3y/IbTaTOM YCIIEIIHOTO YCBOGHUS Y4eOHOr0 MaTepHara.

Pe3ynbrar 3auera BHICTaBISIETCS B 3a4€THO-IK3aMEHAIIMOHHYIO BEJJOMOCTh B JIEHb MPOBEACHUS
3ayeTa B MPUCYTCTBUU CaMOT0 00YyJaromIerocs.
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[IpenonaBaTenu HeCyT NEPCOHAIBHYIO OTBETCTBEHHOCTH 32 CBOEBPEMEHHOCTh U TOYHOCTh BHE-
CEHMs 3aIUCe 0 pe3ybTaTax MPOMEKYTOUYHON aTTECTAllUU B 3a4€THO-IK3aMEHALMOHHYIO BEJOMOCTb.

Ecnu oOyyaromuiicst SBUIJICS Ha 3a4eT M OTKa3ajcs OT MPOXOXKICHUS aTTeCTAllu B CBS3U C He-
MOJITOTOBJIEHHOCTHIO, TO B 3a4E€THO-9K3aMEHAIIMOHHYIO BEJOMOCTh €My BBICTABIISIETCS OLIEHKA «HE 3a-
YTEHO».

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

Hapymenne nuCHUIUINHBI, CIUCHIBAHNE, UCTIONB30BaHNE 00YJaIOIIMMUCS Hepa3pelIeHHBIX Te-
YaTHBIX M PYKOIUCHBIX MaTepuaioB, MOOMIbHBIX Tele(OHOB, KOMMYHHUKATOPOB, TUIAHIIETHBIX KOM-
MBIOTEPOB, HOYTOYKOB U JPYTUX BHUJIOB JTHYHOW KOMMYHUKAIIMOHHOW M KOMITBIOTEPHON TEXHUKH BO
BpeMs 3ayeTa 3amnpenieHo. B ciyuae HapylieHus 3Toro TpeOOBaHHUS MpenojaBaTelib 00s3aH yJalIHUTh

00yJaromerocs: U3 ayJIMTOPUU U MPOCTABUTH €MY B BEJIOMOCTHU OIICHKY «HE 3a4TECHO».

OO6yyaromumcsi, He CIABIIMM 3a4eT B YCTAHOBJICHHBIE CPOKH IO YBaKUTEIbHOW MPUYUHE, UH-
JVMBUAYaJIbHBIE CPOKH IIPOBEAEHUSI 3a4€Ta ONPENAEIAIOTCA AupeKTopoMIHCTUTYTA.

OO6yyaroniuecs, UMEIOIINE aKaJeMHUUECKYIO 3aJJ0JKEHHOCTh, CAIOT 3a4eT B CPOKH, ONpeaess-
emble YHHBepcuTeToM. MHpopMaIus o TUKBUAANMU 33J0DKEHHOCTH OTMEUYAeTCsl B DK3aMEHAIMOH-
HOM JINCTE.
Honyckaercs ¢ paspemieHust nupekropa MHCTUTYTa HOCpoYHas caya 3adera ¢ 3aluchio pe-
3yJbTaTOB B AK3aMEHALIMOHHBIH JIUCT.
HNuBanuapl 1 1vna ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 30POBbS MOTYT CHAaBaTh 3a4eThl B
CPOKH, YCTaHOBJICHHbIC WHIUBUIAYATbHBIM Y4€OHBIM IUIaHOM. MHBanuapl U auia ¢ orpaHUYEeHHBIMU
BO3MOXHOCTSIMH 3JI0POBbsI, UMEIOIIUE HAPYLIEHUs OMOPHO-IABUTaTEILHOIO aIlapara, IO0MYCKarTCs
Ha aTTECTAllMOHHBIE UCTBITAHUS B COITPOBOXKIEHUN aCCUCTEHTOB-COMPOBOXKIAIOLINX.

[Ipouenypa npoBeneHUs TPOMEKYTOUHOM aTTeCTAllUU IJisi OCOOBIX cllydaeB u3joxkeHa B «[lo-
JIO)KEHUU O TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH M IMPOMEKYTOYHOM aTTecTaluu O0y4arouuxcs IO

OIIOIl ©6akanaBpuaTa,

CHeluaauTeTa W MarucTparypbl»

I'AY(OYpI'AVY-I1-05-97/04-22 ot 30.08.2022 r.).

®I'bOY BO IOxHo-Ypanbckuit

OLleHOYHBIE CPEJCTBA

TunoBbie KOHTPOIBHBIC 3aJaHUS U (UJTM) UHBIE MaTEPHUAIIbI, HEOOXOTH-

Kox u HauMenoBanue
WHJUKATOpa KoMIIe-

Ne | Mpble i1 o1ieHKM 3HAHUN, YMEHUH, HABBIKOB U (MJIM) OTIBITA JESATEIBHO- TEHIIUHU
CTH, XapaKTepU3YIOIINX CHOPMUPOBAHHOCTH KOMIIETCHIIUIB MTPOIIECCE
OCBOCHHS JUCITUTIINHEI
1 | 1. Arpoxumus, KaK HayKka, €€ 3aJjauu, IPEAMET U METO/Ibl UCCIICTIOBAHUS. NJI-1onk-1
2. UcTopus pa3BUTHS arpOXUMHYECKUX 3HAHUM. Hcnons3yer OCHOB-
3.Bo3nyniHoe v MoYBEHHOE MUTAHUE PACTCHUH. HbIE 3aKOHBI €cCTe-
4. CoBpeMEHHOE MPEICTABICHNE O MEXaHU3MaX MOTJIOLIEHUS 3JIEMEHTOB | CTBEHHOHAYYHBIX

MATAHUS PACTEHUSMH.

5. ConepxaHue B paCTEHUSIX U BBIHOC C YPOXKAEM CEIbCKOXO03SIMCTBEH-
HBIX KYJbTYp 3JIEMEHTOB ITUTAHHUS.

6. [TonsATHE MaKPOIJIEMEHT MUTAHUSL PACTEHUH, UX POJIb B MUTAHUU U
NPOAYKTUBHOCTH PACTECHHUI.

7. IloHATHE MUKPODJIEMEHT ITUTAHUS PACTEHUN, UX POJIb B IMTAHUU U
MPOAYKTUBHOCTH PACTEHHUM.

8. BiusiHME BHEIIHUX YCJIIOBH Cpe/bl HA MOTJIOIICHUE 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. [lornotutenbHast CioCOOHOCTH U MOTJIOMIAIONINI KOMIUIEKC TOYB, UX
3HAQYE€HHE B MUTAHUM PACTEHUM.

12. Arpoxumus KUCJIBIX I10YB, UX MEJINOPALUS.

13. ArpoxuMusi COJIOHYAKOBBIX M COJIOHIIOBBIX TTOYB, UX METUOPAIIUA.
14. Knaccuduxanus MUHEpaIbHBIX YI0OpSHUH.

JTUCIUTIIAH TSI pe-
HICHUA CTaHI[apTHBIX
3agady B oOJjlacTh ar-
pOHOMUH C IpHUME-
HEHHEM HHQOpMaIn-
OHHO-
KOMMyHI/IKaI_II/IOHHBIX
TEXHOJIOTHI
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15. OcHoBHBIE HUBMYECKUE, XUMHUYECKUE M MEXAaHMYECKUE CBOMCTBA
MUHEPAIbHBIX YI0OpEHHIA.

16. A30T B )KM3HHM PaCTCHUM, KPYTOBOPOT a30THCTHIX BEIIECTB B CUCTEME
— «II0YBa — pACTEHUE.

17. Ilpouieccel aMMOHUDHUKAIIAN, HUTPUGDUKAITNH, TESHUTPUDUKAITUN —
UX OTpHIIATENbHAS U MTOJIOKUTENbHAs POJIb B MUTAHUN PACTCHUN a30TOM.
18. Knaccudukanust a30THBIX y10OpeHUH, ChIPbE 711 TPOU3BOJICTBA,
KpaTKasi XapaKTepUCTHKA.

19. HuTtpaTtHble yaoOpeHus, UX XapaKTepUCTHKA U TEXHOJIOTUS IPUMe-
HEHMSL.

20. AMMOHUIHBIE YI0OpEHUs, UX XapaKTEPUCTHKA U TEXHOJIOTHS ITPH-
MEHEHUSI.

21. AMMOHUIHO-HUTpATHbIE yIOOPEHUs, UX XapaKTEPUCTUKA U TEXHO-
JIOTHsI TPUMEHEHHMSL.

22. AMusHble yoOpeHus, X XapaKTepUCTUKA U TEXHOJIOTUS IPUMEHE-
HUS.

23. Kuzakue a30THbIE yIOOpPEHUS, MX XapaKTEPUCTUKA, TEXHOIOTUs
IPUMEHECHHUSL.

24. ®ochop B )KU3HU PACTCHUH, COIep)KaHue U cocTaB (pocdopa B mou-
BE.

25. Knaccudukanus ¢pochopHbIX yroOpeHHid, ChIpbE A1l MPOU3BOCTBA,
KpaTKasi XapaKTepUCTHKa.

26. BonopactBopumsie pochopHbe yI0OpEHHs, UX XapaKTepUCTHKA U
TEXHOJIOTUS IPUMEHEHUS.

27. JINMOHO-IIUTPATHO pacTBOpUMbIE pochopHbIE yIOOPEHUs, UX Xa-
PaKTEpUCTHUKA U TEXHOJIOTUs IPUMEHEHHUS.

28. TpynHo pactBopuMsbie pochopHbIe yIOOPEHUs, UX XapaKTePUCTHKA
Y TEXHOJIOTHs IPUMEHEHHUS.

29. Kanuii B )U3HU pacTEHUH, COAEpKAHUE U COCTAB Kalus B IIOYBE.
30. Knaccudukanus KanuiiHbIX yI0OpEeHUA, CHIPhE JIJIsT TPOU3BOICTBRA,
KpaTKasi XapaKTepUCTHKA.

31. Xnopcoaepxariue KaaduiHble YI00pEHHUs, UX XapaKTepUCTUKA 1
TEXHOJIOTUS IPUMEHEHUSI.

32. Kanuiinple ynoOpeHusi, He CoAepIKaIie XJIop, UX XapaKTePUCTUKA U
TEXHOJIOTUS IPUMEHEHUSI.

33. Knaccudukanust KOMIUIEKCHBIX YIOOPEHHH, MX KpaTKas XapaKTepHu-
CTHKA, TEXHOJIOTUSI IPUMEHEHUS.

[IIkana u KpUTEpUU OLIEHUBAHMS OTBETA 00YYAIOLIETOCs MPEICTaBICHbI B TAOIHULIE.

IlIxana Kputepuu onenuBanus

O1eHKa «3a4TEHO»

3HaHKE MMPOrPaMMHOT0 MaTepHaja, yCBOSHHE OCHOBHOW M JONOJTHUTEIILHOM
JUTEPATyphl, PEKOMEHIOBAHHOM MPOrpaMMOM IUCIHILIMHBI, MPAaBUILHOE
pelieHne 3a1auu (JOMyCKaeTcsl HaJMYie MalO3HAYNTENbHBIX OMIMOOK MIIN
HEI0CTaTOYHO MOJHOE PACKPBITHE COJIepKaHNE BOIIPOCA, UIH MOTPEUTHOCTD
HETIPUHIUITAAIFHOTO XapaKkTepa B OTBETE Ha BOIIPOCHI).

JIOIIOJIHUTENbHBIM YCIIOBHEM IIOJIy4EHUS! OLEHKU «3a4TE€HO» MOIYT CTaTh
XOpOIIMe TOKA3aTeIN B XOJ€ MPOBEACHUS TEKYIIEro KOHTPOJIS M CHCTeMa-
TUYECKasl akTUBHAas pa0oTa Ha yUeOHBIX 3aHATHSIX.

OrLieHKa «HE 3a4TEHO»

po0esibl B 3HAHUAX OCHOBHOI'O IIPOrpaMMHOIO MaTepuaia, MpUHIUIHAIb-
HBIC OIMOKY P OTBETE HA BOMPOCHIL.
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4.2.2. DK3aMeH

DK3aMeH sBisieTcss (POPMOiIl OIIEHKM KayecTBa OCBOCHHS OOYyJaronIuMcsi OCHOBHOM Mpodeccro-
HAJIBHOWM 00pa30BaTeIbHOIM MPOrpaMMBI MO pasfenam AUCHUIUTUHBL. [lo pe3ynbraTtam sk3ameHa o0y-
YAFOIIEMYCsl BBICTABIISICTCS OIEHKA «OTJIHYHO», «XOPOIIO», «yIOBICTBOPUTEIBLHO» WM «HEYIOBIIC-
TBOPHUTEIHHO».

DK3aMeH MO JUCUUIUIMHE NMPOBOJUTCS B COOTBETCTBUU C PACHUCAHHEM MPOMEXKYTOYHOU arTe-
CTallMU, B KOTOPOM YKa3bIBa€TCSl BPEMsI €ro MPOBEICHUS, HOMEP ayAUTOPUH, MECTO MPOBEICHHS KOH-
CyJbTallMK. YTBEp:KICHHOE paclucaHUe pa3MellaeTcss Ha MH(GOPMALMOHHBIX CTEHJaX, a TaKKe Ha
ouIManTEHOM caiiTe Y HUBEPCUTETA.

YpoBeHb TpeOOBaHUIA I TPOMEKYTOUHON aTTECTAIIMK O0YYArOIIMXCS YCTaHABIMBAECTCS pado-
Yeil mporpaMMoi AUCHUIUIMHBI U JJOBOAUTCS 0 CBEICHUS 00yYalOIIMXCs B HaYalle CeMecTpa.

DK3aMeHBbI TPUHUMAIOTCSA, KaK MpaBmiio, Jiekropamu. C paspemnieHus 3aBeayroimero kadeapou
Ha 9K3aMeHE MOXKET MPUCYTCTBOBATH MPEIoiaBaTeib Kaeapsl, MPUBICUYCHHBIN I TTIOMOIIH B MpHe-
Me sK3aMeHa. B ciiydae OTCYTCTBHUS BEIyILEro MpernojaBaTelis 3K3aMeH MPUHUMAETCs MpernoaBaTe-
JieM, Ha3HauYEHHBIM PacIopsHKEHUEM 3aBeAYIOIEero Kadeapoid.

[TpucyTcTBHE Ha 3K3aMeHe MpernoaaBareseit ¢ npyrux kadenp 6e3 COOTBETCTBYIOIIETO PacIo-
PSDKEHUS! PEKTOpa, MPOPEeKTopa Mo yueOHON W BOCIIMTATEeNbHOW paboTe uin aupekTopa MHcTUTyTa He
JIOTTYCKaeTCsl.

Jnis mpoBeieHus SK3aMeHa BeIyIIUi MpenojaBareib HaKaHyHE IMOJIydaeT B JAUPEKTOpare 3a-
YEeTHO-2K3aMEHAIIMOHHYIO BEJIOMOCTb, KOTOpasi BO3BpALIAeTCs B AUPEKTOPAT TMOCIE OKOHYAHUS MEpo-
IPUATHUS B IEHb IPOBEJCHUS YK3aMeHa WM YTPOM CIICAYIOIIETO AHS.

DK3aMeHbl IPOBOASATCS MO OUIeTaM B YCTHOM WJIM MMUCBMEHHOM BHUJE, 100 B BUAE TECTHPOBA-
HUS. DK3aMEHAIMOHHbBIE OMIIETHI COCTABIIAIOTCA MO YCTAaHOBICHHOH (hopMe B COOTBETCTBHH C YTBEP-
KJICHHBIMU Kadeapoi SK3aMEHAllMOHHBIMU BOMPOCAMH W YTBEPXKAAIOTCS 3aBeAyIOIUM Kadeapoi
eXeronHo. B ounere copepkutcst He Ooee 3 BOMPOCOB.

DK3aMeHaTopy MPeAOoCTaBIsieTcs MPaBo 3aJaBaTh BOIPOCHI CBEpX OMIeTa, a TaKKe IOMUMO TEO-
PETHYECKHUX BOMPOCOB JaBaTh JJISl PEIICHHs 3a/1a4d M MPUMEPHI, He BBIXOASIINE 32 PAMKH PO ICH-
HOT0 MaTepHala o u3y4aeMoi AUCLHUILINHE.

3HaHUs, YMEHHUS M HaBBIKM OOYYAIOLIMXCS ONPENENSIOTCS OICHKAMU «OTJIIMYHO», «XOPOLIO»,
«YIOBJIETBOPUTEIIbHO», «HEYJOBIETBOPUTEIHHO» U BBICTABJISIOTCS B 3a4€THO-IK3aMEHALIMOHHYIO Be-
JIOMOCTB 00YyYaroIerocst B IeHb 9K3aMeHa.

[Ipu mpoBeneHHH YCTHOTO 3K3aMeHa B ayJUTOPHH HE JIOJDKHO HAaXOIUThCA Oosiee 6 oOyuaro-
IIIMXCS HAa OJTHOTO TPEroaBaTes.

[Ipu mpoBeneHUN YCTHOTO 3K3aMeHa 00ydJaroluiics BRIOMpaeT 3K3aMeHallMOHHBIN OUJIEeT B CITy-
YaiiHOM TOPSAKE, 3aT€M Ha3bIBaeT (PaMUIINIO, UMsI, OTYECTBO M HOMEP IK3aMEHAI[MOHHOTO OMIIeTa.

Bo Bpems sk3ameHna oOyuaroluecsi MOTYT MOJIb30BaThCS C pa3pelieHusi 3K3aMeHaTopa Ipo-
rpaMMO# TUCIMILUIMHBI, CIIPAaBOYHONH M HOPMATUBHOW JINTEPATYPOHl, APYTUMH TOCOOUSMHU U TEXHUYE-
CKHMH CPEJCTBAMHU.

Bpems moAroToBku OTBETa MpH cade SK3aMeHa B YCTHOW (opMe TOHKHO COCTABIISATH HE MEHEE
40 MuHYT (TI0 KEJTaHUIO0 00YYalOIIerocsl OTBET MOXKET OBITh IOCPOUYHBIM). Bpemsi oTBeta — He Oomee
15 MunyT.

OOyuaromuiics, UCTIBITHIBAIOLIUI 3aTPYJHEHHUS IPU MOATOTOBKE K OTBETY 1O BHIOpAaHHOMY UM
Ousery, IMeeT MpaBo Ha BHIOOP BTOPOTO OHMIIETa C COOTBETCTBYIOLIUM IPOAJICHHEM BPEMEHU Ha IMOJ-
roToBKy. [Ipu okoHUYaTeNTbHOM OLIECHMBAHMU OTBETA OI[CHKA CHUXAeTcs Ha oAuH Oami. Boigaua TpeTh-
ero Omiiera He pa3peraeTcs.

Ecnu oOyuaromuiics sBUJICS Ha SK3aMEH, U, B3sIB OUJIET, OTKA3aJICs OT MPOX0XKACHUS aTTecTalun
B CBSI3U C HEMOATOTOBJIEHHOCTHIO, TO B BEOMOCTH €MY BBICTABIISICTCS OLIEHKA «HEYJOBICTBOPHUTENb-
HO».
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HapymeHHe JUCHUIIIIMHBI, CIIMCBIBAHUC, UCITIOJIb30BaAHUC O6y‘-IaIOH_II/IMI/IC$I HCPaA3pCHICHHBIX TIC-
YaTHBIX M PYKONUCHBIX MaTepuaioB, MOOMIbHBIX Tele(OHOB, KOMMYHHUKATOPOB, TUIAHIIETHBIX KOM-
NBIOTEPOB, HOYTOYKOB U JAPYTHX BHUJOB JINUYHOM KOMMYHHUKALIMOHHOM M KOMIBIOTEPHOW TEXHHUKH BO
BpeMs aTTECTAllMOHHBIX MCTIBITAaHUM 3anpenieHo. B ciayyae HapyiieHus 3Toro TpedoBaHus Mpenojana-
TeNb 00s13aH yAATUTh 00YJaIOErocst U3 ayIUTOPHH U MPOCTABUTh €My B BEJJOMOCTHU OIICHKY «HEYJIO0-
BIJIETBOPUTEIIBHO».

BolIcTaBiieHHE OLIEHOK, ITOJIYYEHHBIX IIPU IOJABEICHHUM pPE3YyJIbTaTOB IIPOMEKYTOYHOH aTTeCTa-
LMY, B 3a4YETHO-3K3aMEHAIMOHHYIO BEJIOMOCTb MPOBOAMUTCA B MPUCYTCTBUU CAMOTO OOYyYaroIierocs.
Hpeno;[aBaTeJm HECYT NCPCOHAIbHYIO OTBCTCTBCHHOCTH 3a CBOCBPCMCHHOCTH U TOYHOCTH BHCCCHUA
3amucel o0 pe3ynbTaTax MPOMEKYTOYHON aTTECTALMH B 3a4€THO-IK3aMEHALMOHHYIO BEIOMOCTb.

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

Jnst o0ydaronuxcsi, KOTOpble He CMOTJIM CAaTh 3K3aMEH B YCTaHOBJIGHHBIC CPOKH, Y HUBEPCHU-
TE€T YCTaHABIMBAET MEPUOJ JUKBHIALMM 33J0JDKEHHOCTH. B 3TOT mepumon mpenopaBaTeny, NpUHH-
MaBIIHC 3K3aMCH, NOJDKHBI YCTAHOBUTH HEC MCHCC 2-x I[Heﬁ, Korga OHu 6YI[yT MMPpUHUMATh 3a/10JIKCH-
Hoctu. MH(popmanus o TMKBUIAIUY 330PKEHHOCTH OTMEUYAeTCs B 9K3aMEHAIlMOHHOM JIMCTE.

O6y‘{aIOH_II/IMC$I, IMMOKa3aBIIMM OTJIMWYHBIC U XOPOIINC 3HAHUSA B TCUCHUC CEMCCTpaA B XOAC IIO-
CTOSIHHOTO TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, MOKET OBITh MPOCTaBJICHA HK3aMEHAIIMOHHAs OlLlEHKa
AOCPOYHO, T.C. 663 cAadyu 5K3aMcCHa. OI.[GHKa BBICTABJISICTCA B BKBaMeHaHHOHHBIﬁ JIUCT UJIX B 3a4C€THO-
9K3aMEHALMOHHYIO BEIOMOCTb.

I/IHBa.HI/II[I:I " Jinga ¢ OrpaHUYCHHBIMU BO3MOJKHOCTSAMHU 3OO0POBBSA MOTYT CAaBAThb 3K3aMCHBI B
MEKCECCHUOHHBIN MEPHOJ] B CPOKH, YCTAHOBJICHHbIE MHIMBUya IbHBIM yU€OHBIM MJIaHOM. VIHBanu b 1
Jiuia € OrpaHUYCHHBIMU BO3MOKHOCTAMU 30POBbS, UMCIOINNC HAPYIICHUA OIMOPHO-ABUTATCIILHOTO
anmapara, JONYCKAalTCs Ha AaTTECTALlMOHHBIE HCIBITAaHUS B CONPOBOXKICHUU ACCHUCTEHTOB-
COMPOBOXKIAIOIIHX.

[Tpouenypa mpoBeaeHUs] MPOMEKYTOYHON aTTeCTAlluy JUIsl OCOOBIX ciyyaeB u3noxeHna B «[lo-
JIO)KEHUU O TEKYIIEM KOHTPOJIC YCIIEBAEMOCTH M IMPOMEKYTOYHOW aTTECTAlMU OOy4aroUIuXcs IO
OIIOIl OakanmaBpmara, choenuanurera u Maructparypsl» @OI'BOY BO  IOxHo-Ypansckuit
IF'AY(IOYpI'AY-I1-05-97/04-22 ot 30.08.2022 r.).

Ol1IeHOYHBIE CPEJICTBA Kon n HaumeHoBaHue
TunoBbie KOHTPOIILHBIC 3a/IaHUS U (UITN) UHBIE MaTepPHAIbl, HEOOXOIUMBIC /I | MHAMKATOPA KOMIIE-
OIICHKY 3HAaHUM, YMEHUM, HABBIKOB W (MJIM) OTBITA JEATEIIbHOCTH, XapaKTepH- TEeHIUH
3yI0IuX ¢(hOpMHPOBAHHOCTH KOMIETSHIIMIAB MPOILIECCE OCBOCHUS UCIIUILIH-
HBI
1. Arpoxummus, Kak HayKa, €€ 3aJlau, NPEeIMET U METOAbI UCCIICTOBAHUS. WJI-1onk-1
2. Hcropus pa3BUTHS arpOXMMHYECKUX 3HAHUM. Hcnone3yer OCHOB-
3. BozayuiHoe v MOYBEHHOE MUTAHHUE PACTEHUN. HbIE 3aKOHBI ecTe-
4. CoBpeMeHHOE MPEJICTABIIEHUE O MEXAaHMU3MAaX MOTJIOMICHUS JIEMEHTOB | CTBEHHOHAYYHbBIX
MUTAHUS PACTCHUSIMU. JUCHUIUIMH Il pe-
5. CopepxaHue B paCTEHHUSX M BBIHOC C YPOKAEM CEJIbCKOXO3SICTBEH- IIEHUSI CTaHJIAPTHBIX
HBIX KYJIBTYp 3JIEMEHTOB MMUTAHUS. 3aJa4 B 00JacTH ar-
6. IloHsATHEe MaKpO3JIEMEHT NMUTAHUS PACTEHUM, UX POJIb B MUTAHUU U pPOHOMHHM C TpUMeE-
MPOJIYKTUBHOCTU PAaCTCHUM. HeHueM wuHpopmarm-
7. lloHATHE MUKPOSJIEMEHT MUTAHUS PACTEHUM, UX POJIb B MUTAHUH U OHHO-
MPOJIYKTUBHOCTU PACTECHUH. KOMMYHUKAIIMOHHBIX
8. BrusHuMe BHEIIHUX YCIOBHUM Cpe/ibl HA MOTJIOMICHUE YJIEMEHTOB MUTA- | TEXHOJOTHH
HUS PACTCHUSIMU.
9. MuHepanbHas 4acTh MMOYBHI U €€ 3HAUYCHNE B MUTAHUHN PACTECHUM.
10. Oprannyeckoe BELECTBO MOYBBI U €70 3HAYEHNUE B TUTAHUM PACTCHUM.
11. IlormorurenbHast CIIOCOOHOCTE U ITOTJIOIIAOIINI KOMIUIEKC ITOYB, UX
3HAYCHHUE B MUTAHUU PACTCHUI.
12. Arpoxumusi KUCIIBIX MMOYB, UX MEJIUOPALIUS.
13. ArpoXxumusi COJIOHYaKOBBIX U COJIOHIIOBBIX MMOYB, X MEJIUOPALIHSL.
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. Knaccuduxanus MuHepaabHbIX YIOOPEHHIA.

. OcHoBHBIE (pH3HUECKUE, XMMUYECKHE U MEXaHUYECKHE CBOMCTBA MH-
HEpAJIbHBIX yIOOPEHUH.

A3OT B KU3HU pacTeHUil, KDyroBOPOT a30THCTHIX BEIIECTB B CUCTEME —
«I104YBa — paCTCHHUC».

ITporiecchl aMMOHU(UKAITUHN, HUTPUGDUKALIIH, ACHUTPUDUKAITUN — UX
OTpHULaTeNIbHAS U TIOJIOKUTENbHAS POJIb B MUTAHUN PACTEHUIN a30TOM.
Knaccugukanus a30THBIX y100peHUA, ChIPbE A1 MPOU3BO/ICTBA,
KpaTKasi XapaKTepUCTHKA.

HuTtpatHble ynoOpeHus, uX XapakKTepUCTHKA 1 TEXHOJIOTHUS IPUMEHe-
HUSL.

AMMOHMITHBIE YTOOpEHHUSI, UX XapaKTEPUCTUKA U TEXHOJIOTHSI TPUMe-
HEHMSL.

AMMOHMITHO-HUTpPATHBIE yI0OPEHUS, X XapaKTePUCTHUKA U TEXHOJIO-
TUS IPUMEHEHUSI.

AmuHble y1oOpeHus], UX XapaKTepUCTHUKA U TEXHOJIOTHs IPUMEHEHHUSI.
Kunxue azoTHbIC YIOOpEeHUS, MX XapaKTEPUCTHUKA, TEXHOIOTUS TIPHU-
MEHEHHUSI.

®ocdop B KU3HU paCTEHUH, cojiepkaHue U cocTaB (hocdopa B oUBe.
Knaccudukanus pochopHbIX yanoOpeHui, ChIpbE Tsl MPOU3BOJICTBA,
KpaTKasl XapaKTepPUCTHKA.

BomopactBopumeie ¢pochopHbIe y10OpeHHs], X XapaKTEPUCTHKA U
TEXHOJIOTUS] IPUMEHEHUSI.

Jlumono-iuTpaTtHo pactBopruMbie hochOpHBIC YIOOPEHHS, NX XapaK-
TEPUCTHKA U TEXHOJIOTHUS IPUMEHEHUSI.

TpynHo pactBopuMbie pochopHbBIE yTIOOPEHUSI, X XapaKTEPUCTHKA U
TEXHOJIOTUS] IPUMEHEHUSI.

Kanuii B )xu3HU pacTeHUi, COIEp)KAHUE U COCTAB Kajus B MIOYBE.
Knaccudukanus kanuiHbIX y1oOpeHui, ChIpbE A7 MPOU3BOCTBA,
KpaTKasl XapaKTepUCTHKA.

Xiopcoaepkalye KaIuiHble yI00OpeHus], UX XapaKTepUCTHKA U TeX-
HOJIOTUSI TPUMEHEHUS.

Kanwuiinble ynoOpenusi, He coiepiKaliie XJIop, X XapaKTepUCTUKA U
TEXHOJIOTHS IPUMEHEHUSI.

Knaccugukanus KOMITJIEKCHBIX yIOOpEHUH, UX KpaTKasi XapaKTepH-
CTHKa, TEXHOJIOTUS TPUMEHEHHUS.

MukpoynoOpeHusi, ux 3Ha4YeHUE U TEXHOJIOTUs IPUMEHEHHUS.
Krnaccudukanus opraHnueckux yaqoOpeHuid, uX 3HaueHue B 3eMiieie-
Y.

[ToncTunoyHbIH HABO3, TEXHOJIOTUS IPUTOTOBJICHHSI, XPAHEHUS U
ycnoBus 3P(HEKTUBHOTO UCTIOIB30BAHUSI.

becnogcTrunounblit HABO3 — COCTaB, CBOMCTBA M YCIOBUS Y (PEKTUBHO-
T'0 UCIIOJIb30BaHUS.

[TTrumit nOMET — cocTaB, XpaHEHUE U IPUMEHEHHUE.

Cupepanbubie ynoopenus. Coioma Kak OpraHHuecKoe y1o0peHue.
KommocTtsl — BUJIbI, COCTaB, TEXHOJIOTHSI IPUTOTOBJICHUS U IPUMEHE-
HUS B KQUECTBE OPTaHUYECKUX YIOOpPEHUH.

Topd, canponenu — BUIbI U TUIIBI, TEXHOJIOTUSI IPUTOTOBICHUS U UC-
MI0JIb30BAHUS B KAUECTBE OPraHMUECKUX yI0OpEHUH.

. He TpagutinonHbie BUABI OPTaHUYECKUX YIOOPECHHM.

Tpertuii Bonpoc 0u1eTa — pelieHue 3a1a4u, 0a30Bble IPUMeEPHI:
1. Coneprkanuie a30Ta B 3epHE SPOBOM MIICHUIIBI IPU YOOpKe cocTaBmio 1,8
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%, BnaxxHOCTb — 21 %. KakuMm OyneT conepkaHue a30Ta Py CTaHIapTHOMN
Brnaxknoctu (14 %)?
Omeem: 1,96 %
2. Ilpu y6opke Ha TOk qocTtaBieHo S0 T 3epHa ¢ BIaxxHOCThIO 28 %. Ilocne
MoApabOTKH BIAKHOCTh YMEHbIIUIIACH 10 15 %. OnpenenuTs Maccy 3epHa
nocie mopadoTKH.
Omeem: 42,4 m
3. I noaKOpMKH 3arianupoBaiin 15 % pacTBOp MOYEBHMHBI M YCTAaHOBUIIN
pacuérayro Hopmy 30 kT a.B./ra. Paccuntath 00b€M pacTBopa Ha Ira.
Omeem 369,6 i/2a
4. Ha xako¥ Mo1aj i MO>KHO MPOBECTH a30THYIO0 BHEKOPHEBYIO IMOJKOPMKY
03UMOM MIICHUIIBI, €CTIU T0IMyCTUMAasi KOHIIEHTPALUsl paCTBOpPa BHOCUMON MO-
ueBMHHI cocTaBiseT 20 %, B Hanuuuy uMeercs 120 M> BOIBI M HOpPMA TOI-
kopMmku 30 kr A.B./ra.
Omeem: 459,8 ca
5. OnpenenuTh 103y MOYEBUHBI 1 aMMo(doca B pu3nueckoM Bece Moj yposKai
CaxapHOM CBEKIJIbI, €CIIM PEKOMEHI0BaHO BHECTU N70P100.
Omeem: ammogpoc — 200 xe/2a, mouesunvt — 109 ke/ea
6. Ilepen moceBoM 371aKOBOM MHOTOJIETHEN TPaBbl pEKOMEH0BaHO BHECTH Nog
P100 Kso. B Hanmmuum nmeercs aMmMmuadHast cenurpa, aMMo(oc U XJIOPUCTHIN
kanuil. OnpeaenuTs 103y UX BHECEHUS Ha 1 ra.
Omeem: ammopoc — 200 xe/ea, ammuaunas cenrumpa — 206 xe/ea, xnopucmolil
kanuu — 83 ke/ea
7. OnpenenuTh HOPMY 1I.B. YAOOPEHUH, €CIIH MO/ IPOBYIO MIIIEHUITY Ha TUIO0-
mrane 100 ra BHecnu 15 T ammodoca, 10 T XJTOpUCTOro Kalus U 5 T MOYCBUHBI.
Omeem: N3sP75Kso
8. YCTaHOBUTH HOPMY YIOOpEHHUH B KI/Ta JEHCTBYIONIETO BEIIECTBA, €CIIH MO/
KyKypy3y Ha miomiaab 200 ra 6su10 BHeceHo 50 T ammodoca u 30 T amMuay-
HOU CEJIUTPHI.
Omeem: N76Pi2s
9. Jlns1 monydeHus MIaHUPYEeMON ypoxKaiHOCTH HeoOXxo1uMo Ha riomaas 500
ra BHECTH 45 T AEHCTBYIOIETro BEIIEeCTBa a30THBIX yaoopenuii u 30 T neit-
CTBYyIOIIIETO BemiecTBa pochopHbIX yaoOpeHuil. B xo3siicTBe nuMeeTcss aMMu-
agyHas cenmarpa 150 T, 45 T MoueBUHBI. CKOJIBKO HEOOXOIUMO MPUOOPECTH
ammodoca u 1BoitHoro cynepdocdara, YTOObI YAOBIETBOPUTH MOIHYIO M0-
TPEOHOCTH B YIOOPEHUSX.
Omeem: 60 m 0soiinoco cynepgocghama
10. ITox mymanupyembIid yposkaid spoBO mineHuIbl B 2 1/ra Tpedyercs 100
Kr/ra a.B. pochopHBIX yH0OpeHHid, n3 KoTophix 70 Kr/ra peKOMEH/I0BaHO BHE-
CTH OCEHBIO 1o 3506 1 30 Kr/ra B psiAKK TpH nmoceBe. ONpeaenuTh 103y 0C-
HOBHOTO U PSIIKOBOTO BHECEHHUSI IBOMHOTO cynepdocdara.
Omeem: 0o noceesa — 143 ke/2a, noxanvro — 61 k2/2a

[Ikana u KpUTEpUN OLIEHUBAHMS OTBETA 00YUAIOLIETOCATIPEICTaBIICHBI B Ta0IHIIE.

HIkana Kpurepun oueHuBanus

- 00yJaronuics MOJTHO YCBOMII YU€OHBIN MaTepual;

OneHka 5

3yeTCsl TEPMUHOJIOTHEH;
(OTIIUYHO)

CBSI3HOTO OIMCAHUS SIBJICHUM U IIPOLCCCOB;

- TIOKa3bIBACT 3HAHNE OCHOBHBIX MOHITHI JAUCHUIUIMHBI, TPAMOTHO IOJIb-

- IPOSIBIISICT yMEHHUE aHAJIM3UPOBaTh U 0000IIaTh HH(POPMAIUIO, HABBIKH
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- JIEMOHCTPUPYET YMEHME M3J1araTb MaTrepual B ONpeAeJIeHHON Joruye-
CKOM TIOCIeI0BATEIBHOCTH,

- TIOKa3bIBa€T YMEHUE UIUTIOCTPUPOBATH TEOPETUUECKUE MOJIOKEHUS KOH-
KpPETHBIMU IIpUMEPAMU;

- IEMOHCTpHUPYET C(POPMUPOBAHHOCTh U YCTOWYUBOCTh 3HAHUMN, YMECHHUI
Y HABEIKOB,;

- MOTYT OBITH JAOMYIIEHBI OJHA—/IBE HETOUHOCTH MPHU OCBEIIEHUH BTOPO-
CTCIICHHBIX BOITPOCOB.

Onenka 4
(xopor1o)

- OTBET YJOBJIETBOPSET B OCHOBHOM TPEOOBAHUSIM HA OLIEHKY «5», HO IIPH
3TOM UMEET MECTO OJIUH U3 HEJIOCTATKOB:

- B YCBOCHHMH y4eOHOro MaTepuaia JOMyIIeHbl IPOOebl, HE HCKa3UBIINE
cofiepKaHHE OTBETA;

- B M3JIOXKEHUU MaTepHasia J0NyleHbl He3HAYUTEIbHbIE HETOYHOCTH.

Onenka 3
(YIOBIETBOPUTENHHO)

- 3HAaHWE OCHOBHOTO MPOTPAMMHOI0 MaTepuaga B MUHUMAIBHOM 00BEME,
MOTPEIIHOCTH HENPUHLUIINAILHOIO XapaKTepa B OTBETE Ha HK3aMEHeE:
HETOJHO WJIM HETIOCJIE0BATENbHO PACKPBITO COAEpKaHUE MaTepuasa, HO
MOKa3aHo 00Illee MOHUMaHKEe BOPOCOB;

- UMETUCh 3aTPYAHCHUS WU JOMYIICHBI OMUOKHA B OMPEICICHUN TTOHSI-
TUN, UCTIONB30BAaHUM TEPMHUHOJIOTHH, ONMHMCAHUU SIBICHUHM U MPOIIECCOB,
UCIIPaBJIEHHBIE MOCTIE HABOASIINX BOIIPOCOB;

- BBISBJIEHA HEAOCTaTOYHAs CQOPMHUPOBAHHOCTb 3HAHWUN, YMEHUN H
HABBIKOB, 00YJAIOMIMIICS HE MOKET MPUMEHUTh TCOPHIO B HOBOUM CHUTYya-
07078

Ouenka 2
(HEeyIOBJIETBOPUTEILHO)

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

- OoOHapy)XeHO HE3HAaHWE WM HEMOHMMaHue OOoJblIel Wi Hambosee
Ba)XHOH yacTH y4eOHOTO MaTepHaa;

- JOMYIIEHBbl OMMOKH B OINPEACICHUN TOHATUN, TMPH HCIOIH30BAHUH
TEPMUHOJIOTHH, B OTIMCAHHH SIBIICHUH M TIPOIIECCOB, KOTOPHIC HE MCIPAB-
JIEHBI TIOCIIE HECKOJIBKHUX HABOJISAIINX BOIPOCOB;

- He C(pOPMHPOBAHBI KOMIIETCHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIIHC
3HAHUS, YMEHUS U HABBIKU.

4.2.3. KypcoBas paboTa / KypcoBO# POEKT

Kypcogas pabora / KypcoBOI MpOEKT HE MTPEAYCMOTPEHBI YICOHBIM TIJIAHOM

43
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