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

1.1. Heap 1 3a1a4n TUCHUTLIIHHBI

Hean AMcUNIMHBI
BakanaBp no nanpasieHnuto noarotoBkd 35.03.04 ArpoHoMUs JOKEH ObITh TMOATOTOBIIEH K pe-
HIEHUI0 3aJad  NpoQEeCCHOHATIBHOM  AEATENBHOCTH  CIEAYIOUIEr0 TUIA: IPOU3BOJCTBEHHO-
TEXHOJIOTMYECKOM, KAK OCHOBHOM ¥ OPraHU3alMOHHO-YIIPaBICHYECKOM.

Heap mucuMnimHbl — (GOPMHUPOBATH IPEJCTABICHUS, TEOPETHUYECKHE 3HAHUS, MPAKTHYECKHE
YMEHHSI ¥ HABBIKU MO ONTUMHU3ALUNA MUHEPATBHOIO MUTAHUS CEIbCKOXO3SUCTBEHHBIX KYJIBTYP IMOBBI-
IIEHUSI SKOHOMUYECKOH 3((EeKTUBHOCTH MPOU3BOJCTBA CENbCKOXO3IUCTBEHHON MPOAYKLMUHA OCHOBE
paMOHATFHOTO MPUMEHEHHUS MUHEPATbHBIX, OPraHMYeCKHX YAOOPEHHUN W MEIHOPAHTOBC YYETOM
MTOYBEHHOTO TJIOJJOPOIUs, KIMMATHUYECKUX yCIIOBUM, TpeOOBaHUSI paCTEHUH K YCIOBUSM MUHEPAJIbHO-
ro MUTAHUS U FKOJIOTO-IKOHOMHYECKUX YCIOBUN TEPPUTOPUH.

3agauu TMCHMILIHHBI:

- U3YYHUTb XUMHUYECKHI COCTAaB PaCTEHUI, MUHEPAJIbHOE MUTAaHUE PACTEHUI M METOJIBI €r0 PEryInpo-
BaHUS,;

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

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

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

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

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

1.2. KomneTeHIIMU U MHAUKATOPHI UX JOCTHKEHU I
OIIK-1. CnocobeH pemiaTe THUIMOBBIE 33a/1a4d MPO(PECCHOHATLHON JEATEIHPHOCTH Ha OCHOBE 3HAHUWI

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

Kox u HaumenoBanue
WHJIMKATOpa J0CTH-
JKEHUSA KOMIIETEHIINHU

Dopmupyemsie 3YH

3HaHUA

YMEHHUS

HaBBbIKU

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

OOyyaromuiicss JT0HKeH
3HaTh OCHOBHBIC 3aKOHBI
€CTECTBCHHOHAYYHBIX

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

npuMeHeHueM  uH)op-
MalluOHHO-
KOMMYHHUKAITHOHHBIX

texnojoruit — (b1.0.02-
3.1)

OOyuaromuiicst J0JDKEH
YMETb IPUMEHATH OC-
HOBHBIE 3aKOHBI €CTe-
CTBGHHOHay‘-IHBIX JOUC-
IUTUTAH  JIJI  PEIICHUS
CTaHZApPTHBIX 3a4a4 B
00JlacTH  arpOHOMHUHU C

npuMeHeHueM uH}op-
MaIOHHO-
KOMMYHHKAIIUOHHBIX

texuaoyioruii— (b1.0.02-
V.1)

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

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

npuMeHeHueM  uHOOp-
MalluOHHO-
KOMMYHHUKAITHOHHBIX

texnojoruii— (b1.0.02-
H.1)




2. Mecto aucuuminnel B ctpykrype OITOIIT

JucnurninuHa «ATpoOXUMHS» OTHOCHTCS K 00s513aTe€IbHON YacTH OCHOBHOM MpodecCHuoHaTbHOM

00s13aTeNbHON IPOTrpaMMBbl OaKajiaBpHara.

3. O0bEéM TUCHUNJIMHBI U BUABI Y4e0HOIi padoThI

O0BeM THCHUIUTMHBI cocTaBisieT S3aderHbie eauHuIbl (3ET), 180 akagemuyeckux yacoB (na-

Jee yacoB). JlucuuminHa u3ydaercs:

— oyHas ¢opma oOyueHus B 5, 6 ceMecTpax;

— 3ao04Has ¢popma oOydeHus Ha 3 Kypce.

3.1. Pacnipenesienne o0beMa IMCUMIIMHBI IO BUAAM Y4eOHOI padoThI

KomuuectBo yacos
Bun yueOHoit paboTs! ouHas (popma 3aouyHas popma
o0yJeHus oOyJeHus
KonTtakTHasi pabora (Bcero), 108 18
B TOM YHCJIe MPAKTHYECKAs MOJIT0TOBKA
B ToMm uncrne:
Jlextmm (JI) 40 8
[IpakTnueckue 3ansatus (113) -
JlaGopatopusble 3ansartus (JI3) 68 10
CamocTrosiTe/ibHasi padoTa 00yUYalouIuxcsi 45 153
(CP)
KoutpoJb 27 9
Hroro 180 180
3.2. Pacnipenesienne y4e0HOro BpeMeHH 110 pa3jaeiamM U TeMam
Ounas ¢popma o0ydyeHHs
B ToM uncne .
KOHTaKTHas padboTta =
Ne HaumenoBanue pasnena u Bcero b é
TEMbI TeM 4acoB CP o
J J3 113 S
1 2 3 4 5 6 7 8
Bsenenue 2 2 - - 0 X
Paznen 1 Xumudeckuil cocTaB M NUTaHUE PacTEHUI
XUMHYECKUH COCTaB | ITH-
1.1 . 26 4 18 - 4 X
TaHUE pacTEHUN
Paznen 2 CpoiicTBa MOYBBI U XUMHYECKAs MEJIMOPALIMS B CBSI3U C IUTAHUEM PACTEHUMN U
IpUMEHEHHUEM YJ00peHui
CBoICTBa IOYBHI B CBSI3H C
2.1 | nuTaHKMEM pacTEeHUH U Npu- 28 6 18 - 4 X
MEHEHHEM yI00peHu
XuMHuecKas MEJIMOpaLus
2.2 | noyB (M3BECTKOBAHUE U 14 4 6 - 4 X
TUIICOBAHUE)
Paznen 3 MunepasibHbIC yIOOpEHHS
3.1 \ A3OTHBIE yI0OpEHHS 10 2 \ 4 | - | 4 | X




3.2 | ®ocdopHbIe yI0OpeHHs 8 2 4 - 2 X
3.3 | Kanuiinele ynoOpeHus 9 2 4 - 3 X
3.4 | MukpoynoOpeHus 8 2 4 - 2 X
3.5 | KommekcHble yaoOpeHus 6 2 2 - 2 X
Paznen 4 Oprannueckue yaoOpeHus
4.1 | Oprannueckue ynoGpenns | 22 | 2 | 4 | - | 16 | X
Paznien 5 Dkoa0rHst M 5KOHOMHUKA IPUMEHEHHUS y100peHui
51 TexHonorun XpaHeHus " 10 6 ’ ) ’ X
pUMEHEHHsI y100peHui
59 DKOJIOTHYECKHUE ACTIeKTHI 10 6 ’ ) ) X
pUMEHEHHsI y100peHui
KonTtponb 27 X X X X 27
OO6mast TpyA0eMKOCTh 180 40 68 - 45 27
3aounas popma o0OyueHust
B Tom uncne "
Ne HaumenoBanue pasnena u Bcero KOHTAKTHAA paboTa g
TEMBI TeEM 4acoB T 3 m CpP é
1 2 3 4 5 6 7 8
Bsenenue 4 - - - 4 X
Paznen 1 XuMuueckuii COCTaB M MUTAHUE PACTEHUM
11 XUMHYECKUU COCTaB U ITH- 8 1 2 ) 75 .
TaHue pacTeHUM
Pa3nen 2 CpolicTBa MOYBBI U XMMHUYECKAs MEIHOPALUs B CBSI3U C IUTAHUEM PACTEHUHN U
pUMEHEHUEM YA00pEHUI
CBoiicTBa MOYBHI B CBSA3U C
2.1 | nuTaHWEM pacTEHHI U TIPU- 28 1 2 - 25 X
MEHEHHEM YA00peHHi
Xumuyeckas MeJMopanus
2.2 | mo4B (M3BECTKOBAHHUE U 20 - - - 20 X
THIICOBAHHE)
Paznen 3 MunepasibHble y100peHuUs
3.1 | AzotHble yoOpeHus 12 1 - 10 X
3.2 | ®ochopHbIe yI10OpeHHs 11 1 1 - 9 X
3.3 | Kanuiinele ynoOpeHust 12 1 - - 11 X
3.4 | Mukpoynobpenus 9 - - - 9 X
3.5 | KommiekcHble yaoOopeHus 7 1 - - 6 X
Paznen 4 Oprannueckue yaoOpeHus
4.1 | Oprannueckue ynoGpenns | 24 | 1 | 2 | - | 21 | X
Paznen 5 Dkoj0rHs M 5KOHOMUKA IPUMEHEHHUS y100peHui
51 TexHonorun XpaHeHus " 10 ) i ) 10 X
pUMEHEHHsI y100peHui
DKOJIOr0-7)KOHOMUYECKNE
5.2 | acmeKThl IPUMEHEHUS yH00- 6 1 2 - 3 X
PEHHI M1 MEJTMOPAHTOB
KoHnTpoib 9 X X X X 9
OO611ast TpyA0€MKOCTh 180 8 10 - 153 9




4. CprKTypa H COACPKAHUE TUCHUIIJIMHBI, BKIIYAKIIEC TPAKTHYCCKYIO IOATOTOBKY

[TpakTryeckasi IOArOTOBKA MPH pealn3alii yueOHbIX MPEIMETOB, KYpCOB, TUCIUILUIUH (MOTY-
Jieit) opraHu3yeTcs MyTeM MPOBEICHUs TPAKTUIECKHUX 3aHATUH, MPAKTUKYMOB, TA0OPATOPHBIX paboT 1
WHBIX aHATOTMYHBIX BUJIOB YUYEOHOU AESITENHLHOCTH, MPEAYCMATPUBAIOIINX YYaCTHEe O0YYarOIINXCs B
BBHITIOTHEHUH OTJICIBHBIX IJIEMEHTOB PalbOT, CBSA3aHHBIX C Oyaymieill mpodeccnoHalIbHON JesTeNbHO-
CTBIO.

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

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

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

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

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

4.1 Coneprxanue Q1 CHUTTHHBI

BBenenue

3HaueHUe XMMM3ALUHU 3EMJIEIETNS B YCKOPEHUH HAyYHO-TEXHUUYECKOTO IIPOrpecca U NHTEHCH-
(buKauy cenbcKOX03aiCTBEHHOT0 MPOoU3Bo/CTBa B Poccnn u npyrux crpanax. CocTOsiHUE U NepCIek-
TUBBI IPOM3BOJICTBA U MPUMEHEHUSI MUHEPAIbHBIX YAOOPEHHH, XUMHUYECKUX MEIMOPAHTOB, HAKOILJIE-
HUS M UCIOJIb30BAHUS MECTHBIX y00peHuil B Poccun u apyrux crpanax. Llens u 3agaun arpoxuMude-
CKOTO OOCIY>XUBaHUSI CEIHCKOTO X03siicTBa B P®D. 3HaueHNe MUHEPATbHBIX, OPraHUIECKUX YI00pe-
HUM M XUMHUYECKMX MEIMOPAHTOB B IOBBIIICHUM YPOXXAMHOCTH CEIbCKOXO3SMCTBEHHBIX KYJBTYD,
YIIyUYIIEHUU KauecTBa MPOIYKIMH U TUIOOPOANS MMOYBbI. 3aBUCUMOCTD ACHCTBUS YAOOPEHHUN OT KOH-
KPETHBIX ITOYBEHHO-KJIIMMAaTHYECKUX YCJIOBUN U OCYLIECTBIICHUE KOMIUIEKCA arPOHOMUYECKUX MEPO-
NpUATUH - cucTeMbl 00pabOTKH MOYBHI, BBEACHUSI HHTEHCUBHBIX COPTOB, OOPHOBI C BpEeAUTEIIMH, 00-
JE3HSAMH M COpHSKaMH, PallMOHAIBHBIX CEBOOOOPOTOB, OPOIICHMS, MEJIMOpALMM U MEXaHU3aIMH.
[Tpenmer, METOBI, LIENTU U 33J]a4d arPOXUMUHU, B3aUMOCBS3H €€ C IPYyTMMU arpOHOMHYECKUMH U O1O-
JIOTMYECKUMH HayKaMH. 3HAU€HUE XUMHH, GU3UKU M MAaTEMATUKU JAJIs JaJIbHEHIIEro pa3BUTUS arpo-
XUMHH. ATpOXUMHS - HaydHasl OCHOBA XUMH3alUuu 3emienenus. Opranusanus U pa3BUTHE arpoXu-
MHUYECKOTO OOCITY)KHBAaHHS CEIhCKOXO035HUCTBEHHOTO Mpou3BojicTBa B PD. Mcropuueckuit 0630p pas-
BuTHs arpoxuMunl B P®. Ponb 3apybexusix (OK.-b. byccenro, 0. JIubux, I'. I'enbpurens u ap.) u poc-
cuiickux yuenbix (.M. MenneneeB, A.H. Ourensrapar, K.A. Tumupszes, K.K. I'expoiiny u ap.) B pasz-
BUTHUH YUYEHHUS O MUTAaHUM PAaCTEHUI M MpuMeHeHuu yaoopenuil. Pons akagemuka JI.H. [Ipsaumramko-
Ba KaK OCHOBOIIOJIOKHUKA POCCHUHCKOW arpoxuMuu. DU3HOJIOT0-OMOXMMHUYECKOE HAIPaBJICHHUE, CO-
3nanHoe akaaemMukoM JI.H. IIpsAHUIIHMKOBBIM, KaKk OCHOBA pa3BUTUA POCCUUCKON arpoxumuu. Jlo-
CTHKEHUSI COBPEMEHHOM arpOXMMHUHU U TIepEA0BON MpakTHKU B Poccuu u 3a pybexom.

Pa3nes 1. XumMu4yecKkux cocTaB M NUTaHUE PACTEeHUI

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

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

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

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



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

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

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

CBoiicTBa MOYBHI B CBSI3HM C NUTAHWEM PAaCTeHUH M NIPUMEHEeHueM yA00peHu i

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

XHUMHUYECKUE COECTMHEHHUSI TTOYBBI, COAECPKALIUE SJIEMEHTHl MUTaHUsl pacTeHuil. OpraHudyeckoe
BEILIECTBO MOYBBI U €ro 3HaueHue A mioaopoausd. ConepkaHue MUTATENbHBIX 3JIEMEHTOB U UX J0-
CTYIHOCTh PACTEHUSIM B pa3HbIX NouBax. [loTeHIIManpHOE M aKTyaabHOE TUIOJOPOANE TIOYUBBI, IPYIIITH-
POBKa MOYB 10 YPOBHIO aKTYaJILHOTO TUIOOPOIUs. XMMHUYECKHE U OMOJIOTUYECKUE TIPOIECCHI B TOYBE
U UX POJIb B MPEBPAIlEHNN MUTATENbHBIX BEUIECTB U MOBBIIIEHUH 3()PPEKTUBHOTO aKTyaJIbHOTO II0J0-
pOoUsI TOYBHI.

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

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

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

XuMHYecKasi MeJTHOPALMSA M0YB (M3BeCTKOBAHME M THIICOBAHUE)

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

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

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

Buipl W3BECTKOBBIX yOOpeHUid (TBEpAbIe M MATKHE W3BECTKOBBIC MOpoabl). Mcmoap3oBaHme
OTXOJIOB TPOMBINIJICHHOCTH JJIs U3BECTKOBAHMS TIOYB. ATPOTEXHUYECKHE TPEOOBAHUS K U3BECTKOBBIM
ynoOpenusM. HopMaTuBBI OIleHKHM KauecTBa U3BECTKOBAHUA. [ TUTEILHOCTD IEHCTBHS U3BECTH. Menu-
OpaTUBHOE, TOJICPKUBAIOIIECEe M OIEPEkKAIONIee N3BECTKOBAHNUE KUCIBIX MOYB. DPHEKTUBHOCTH U3-
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BECTKOBAHHUS MOYB B PA3IMYHBIX CceBOOOOpoTax. OCOOEHHOCTH M3BECTKOBAaHUS B CEBOOOOPOTAX CO
JBHOM M KapTogeseMm. 3HaueHHe U3BECTKOBAaHUS KHUCIbIX MTOYB MPU JUTUTEILHOM MPUMEHEHUH (Hr3Ho-
JIOTUYECKHU KHUCITBIX MUHEPATBHBIX yA00peHuit. JkoHoMIuecKas 3pPpeKkTuBHOCTh M3BecTKOBaHus. Cro-
cOOBI U MpueMbl NOBBIIICHHS 3()(HEKTUBHOCTH U3BECTKOBAHUSA. XUMUYECKasi METUOPAIUs COJIOHLIOB -
OCHOBHO€ YCJIOBHE IIOBBIIICHUS IUIOJOPOAMS IOYB CO ILIEJIOYHOM peakuuen. I'micoBanue kak mepa
yIIy4IlIeHUs! COJIOHIOB. MI3MeHeHusl, BbI3bIBa€Mble B TOUBE TUIICOM. DPPEKTUBHOCTH TuncoBaHusi. Oc-
HOBHBIC MaTepHAaIIbl, IPUMEHSEMBbIC JJIsi TUTICOBAHUS MOYB. J{03bI, CPOKU U CTIOCOOBI BHECEHUS THUIICA.
Hpyrue cmocoObl, UCIOJIB3yeMbIE ISl METHOPAIIMH COJIOHIIOBBIX MOYB. Y 10OpEHUE TUIICOM OOOOBBIX
Tpas. [Ipuemsbl nmoBeIIeHUS 23PHEKTUBHOCTH TUTICOBAHHUS.

Pa3nen 3. MuHepaJjibHbIe y100peHusl

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

A30THBIe y100peHus

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

DocdopHbie ya1o0peHus

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

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

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

Kaumniinbie ynoopenust



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

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

Muxpoynodpenust

3HaueHUue MHUKPOAJIEMEHTOB sl pacTeHuil. ColepkaHue OTIAENbHBIX MUKPO3JIEMEHTOB B pac-
teHusx. Conepxanue U GOpMbI MHUKPODJIEMEHTOB B 1M0oYBax. OYHKIMU OTJECIBHBIX MUKPO3JIEMEHTOB
(6op, Menw, Mapranel, MOJUOACH, IIMHK, KOOATLT) B pacTCHUAX. Y J0OpeHus, coaepkamme 6op, Map-
raHern, Me/ib, MOJIMO/IeH, ITMHK U JIpyrue MUKpo3iaeMeHTsl. [lomumukpoynobpenus. Pons Mukpoymo6-
pEHUIl B TMOBBIIMIEHUH MPOAYKTUBHOCTH CEIbCKOXO3SWCTBEHHBIX KYJIBTYP B PA3JIMYHBIX MOYBEHHO-
KIMMaTUYeCKUX 30HaX cTpaHbl. J[03bl, CPOKH U crOCcOObI MPUMEHEHHUS MHUKpPOYIOOpEHHH B CBSI3U C
MMOYBEHHO-KIMMATUYECKUMU YCIIOBUSIMU U OHMOJIOTUYECKUMHU OCOOEHHOCTAMHU KyNbTyp. [Ipremsl mo-
BbIIICHHS 3()(HEKTUBHOTO IPUMEHEHUS MUKPOY100pEHUI.

KommniiekcHbie ynoopeHust

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

Pa3nea 4.0prannyeckne yno0penust

Haso3z.3naueHne HaBo3a M JAPYTUX OPraHUYECKUX YAOOpEHUH B TIOBBIIICHUU YpPOXKaeB
CEeNTbCKOXO3SMICTBEHHBIX KYJIBTYp, CO3JaHMM Oe3faeuuuTHOro OanaHca rymyca M peryJupoBaHUU
OMOJIOrMYecKHUX MpoleccoB B mouBe. HaBo3 Kak MCTOYHUK 3J€MEHTOB MUTAHUS AJIsl PACTEHUN U €ro
poJib B KpYyroBOpPOTE NMUTATENIbHBIX BewlecTB B 3emiuenenuu. [[.H. IIpsHumHukoB 0 poiau HaBo3a B
CBS3M C POCTOM TPOM3BOACTBA MHUHEpaJIbHBIX yn0OpeHui. 3HaueHHWEe HaBO3a KaK HCTOYHUKA
IIOTIOJHEHMSI MOYBBI OPraHMYECKMM BELIECTBOM ISl TOAJAEP)KAHUA M YBEIMUYEHUS COACPIKAHMS
rymyca, TMOBBIIICHUS 3(PGEKTUBHOCTH MHHEpalIbHBIX yaoOpenuit. Oruiata HaBo3a mpuOaBKaMu
YpOXKaeB CENbCKOXO3SMCTBEHHBIX KYJBTYp B pa3jINYHbIX NOYBEHHO-KIMMAaTHUECKUX 30HAX CTPAHBI.
3HaueHue NPAaBUIBLHOTO COYETAHHUS OPraHMYECKMX W MUHEpaNbHBIX ynoOpeHuil. PazHoBumHoctu
HAaB03a - MOJCTUJIOYHBIN U 0eCMOICTUIOYHBIA (KUAKUN U TOTYKUAKUI) HABO3, UX COCTABHBIC YACTH.
XUMUYECKUI COCTaB M KaueCTBO HABO3a PA3IUYHbBIX KUBOTHBIX.

Iloocmunounviii Haso3. Buapl MOACTUIIKH, €€ 3HaYeHHE, COCTaB U HpuMeHeHue. CrocoOsl
XpaHeHusi HaBo3a. lIporecchl, MpoucXOoAfIIMe NpU XpaHEHHWH HaBo3a, W HX oleHKa. CTeneHb
pa3oXeHusT HaBo3a. XpaHEHHWE HaBo3a B HaBo3oxpaHwmmmie u B mnone. lltaGeneBanue Kak
HEOOXOMUMBIM TpHUEM MPaBUIBLHOTO XpaHEHHS HaBO3a. 3HAUEHUE KUKECOOpPHUKOB. IIpuemsl
MOBBIIIEHUS] KayecTBa W YAOOpHUTENIbHAs LIEHHOCTh MOJCTHIOYHOrO HaBo3a. CHocoObl CHUKEHHUS
MOTeph a30Ta MPH XpaHEHUH HaBo3a. [IpoA0KUTENHHOCT AEWCTBUS HABO3A.

becnoocmunounwiii nasoz. CocraB, cBoiicTBa U mpuMeHeHUe, [IpurorosneHue, XpaHeHHE H
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MCIOJIb30BAHUE KUAKOTO M MOITYXHJIKOro HaBo3a. OcoOeHHOCTH ero mpuMeHeHus. CpaBHUTEIBHOE
NENUCTBUE W  TIOCNIENEUCTBHE TOJCTHUIOYHOTO M  OECIOJACTHUIOYHOTO HaBO3a Ha  ypoxail
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYp B Pa3IMYHbIX [MOYBEHHO-KIMMATHUYECKUX ycioBHusaX. CouyeTaHue u
COBMECTHOE IMPUMEHEHHE HaB03a M MUHEPAJbHBIX yA0OpeHuil. CpaBHHUTEIbHAs OIEHKA CTENEHU
MCIOJIb30BAHUS PACTCHUAMHU MUTATEIbHBIX BEIIECTB U3 HABO3a U MUHEPAIbHBIX yao0penuil. CriocoOs
olpeseNieHUs] KOJMYeCTBa MOACTUIOYHOrO0 HaBo3a. Pacuer koinuecTBa OECHOJICTHIOYHOIO HABO3aA.
J103b1, TIyOrHA 337€TKU U CIIOCOOBI BHECEHUS HAaBO3a T0J] Pa3IMUHbIEC KYJIbTYphl B CBSI3U C IIOYBEHHO-
KJIIMMaTHYECKUMH yCIIOBUSMU. MexaHu3anusi padoT Ipu HOJITOTOBKE HaBO3a, TPAHCIIOPTUPOBKE U
BHECEHUIO B MIOYBY. 3HAUEHHWE HABO3a B 3alIUILEHHOM rpyHTe. CocTaB, XpaHEHHE HaBO3HOU JKUKHU U
UCIONIb30BaHWE ee Ha ynoOpenue. [lomer mnTHI, €ro cocraB, XpaHEHHE U TMpPUMEHEHHE.
Vcnonb30BaHue coloMbl Ha y100peHue.
Topgh u opeanuueckue yoooperus na e2o ocHoge

3anmacsl Topda B Poccun, Buasl m Tumel Topda, WX arpoXxuMuyeckas XapaKTepUCTHKA MU
O6otannueckuii cocraB. CreneHb pasznokeHus Topda. 30JbHOCTb, KHUCIOTHOCTb, BIAaroeMKOCTb W
MOTJIOTHTENbHAsL CIIOCOOHOCTH Topda. CoepikaHle MUTATENbHBIX 3JIEMEHTOB B TOp(dax. 3aroToBka u
WCIIOb30BaHue Top(da Ha MOACTUIKY U yaoOpeHue. TopdsHOI HaBO3, ero yA0OpUTEIbHAS [ICHHOCTb.
VYcnoBust 3pQEKTUBHOTO HCHONb30BaHMS Topda Ha ynobOpenue. Teopermueckoe 00OCHOBaHHE
KOMITOCTUPOBaHMs. 3HAaYeHHE MHUKPOOMOJIOTUYECKUX IIPOLECCOB B MPEBPAIllEHUU MUTATENbHBIX
BEIIECTB KOMIIOCTA B JOCTYIHBIE I pacTeHui coenuHenus. TopdonaBo3ubie kommocTsl. [Tocnoiinoe
1 o4aroBoe KoMmrocTupoBaHue. TopoxkuxkeBbie U Ipyrue BUIbl KOMIIOCTOB. 3HAYEHHUE COOTHOIICHUS
KOMIIOHEHTOB B KOMIIOCTaxX JIsi pa3BUTHS MHUKPOOMOJIOTMYECKHUX MporeccoB. TopdomuHepanbHbie
koMriocTel. Mcronp3oBanne B KomMmoctax (ocOPUTHONH MYKH, U3BECTH, 30JbI (IIPU TOBBIMICHHON
KHUCJIOTHOCTH TOP(OB) M JPYyruX KOMIIOHEHTOB. XHMHMYECKHH COCTaB pa3lIM4YHBIX KOMIIOCTOB.
VYcBoenue pacteHusiMH a3ota, ¢docdopa, Kaaus, MUKPOIJIEMEHTOB W3 KOMIOCTOB. lcronb3oBaHue
TOPOJACKHX, TPOMBIIUIEHHBIX M CEJIbCKOXO3AHCTBEHHBIX OTXOJOB Ha YAOOpEHHs TMyTeM uX
KOMIIOCTUPOBAaHUSA M TEXHUKAa HMX MPUTOTOBJICHHS. Polb KOMIIOCTOB B 3alllMIIEHHOM TPYHTE.
Carpornieny ¥ UX UCIIOJIb30BaHUE.
3enenoe yooopenue

3HayeHue 3eJICHOr0 yA00peHHs B OOOTAIeHUH MOYBBI OPTaHMYECKUM BELIECTBOM, a30TOM H
OPYTUMH THUTATEIbHBIMU 3JeMeHTaMu. DOpMBbl HCIOJIB30BAHUS 3€JIEHOTO ynoOpeHus. 3HauyeHHe
3€JICHOTO YI00pEHUs AJIsi MAJIOTIOOPOJHBIX ITECYaHbIX MOYB. PacTeHus, Bo3/iebIBaeMbIe Ha 3€JIEHOE
ynoOpenue (cumepartsl). [IpueMbl BhIpaliMBaHUs W MCTIOIB30BAHUS OTACIBHBIXCUIACPATOB. JIFOTTUHBI.
Cepanemna. lonnuku. KommiekcHoe ucrnonb3oBaHue O0OOBBIXCHIEPATOB HAa KOPM M yAOOpeHHE.
Y nobpenue cunepatoB. [IpumeHeHne GakTepuaabHBIX MpenapaToB (HUTparvHa, pu3oTopduHa u ap.)
IpU BBIPALIMBAHUN CUAEPATOB U Jpyrux 0000BbIX. Pa3znokeHue 3eileHOro ynoOpeHus B TOYBE.
[Ipumenenue 3eneHoro ynaobpenus B Poccum u 3pPekTUBHOCTH €ro B 3aBUCHUMOCTH OT MOYBEHHO-
KIMMaTUYEeCKUX YCIOBHH. 3eneHoe ynoOpeHne B paiioHax opolieHusi, BiusHue 3e1eHoro ynoopenus
Ha ypo’Kail pa3JMyHbIX KyJIbTYp U CBONCTBA MOYBBI.

Pa3nes S. Jxo/10rust 1 IKOHOMHMKA IPUMEHEHHUs y100peHn i

TexHoJI0rMHM XpPaHeHUs U IPUMEHeHHs YA100peHunii

TexHonornueckue cBoicTBa yAoOpeHUi. TexHOJOrHs XpaHEHHsS TBEPABIX M IKUAKHX
MUHEPAJIbHBIX U OPTaHWYEeCKUX YIOOpEHHH B pa3iMYHbIX KIMMATUYECKUX 30HAX CTpaHbl. THUIIBI
CKJIAJICKUX TIOMEIIEeHUI 1 HaBo3oXpaHwnil. [Ipuemsl CHUKEHUS TOTeph U KauecTBa yIOOpeHUN Mpu
UX TpPAaHCIOPTUPOBKE, XpaHEeHMHM U BHeceHuu. [loaroroBka ynoOpeHHI K  BHECEHHIO.
TexHoornueckne CXeMbl M MAIUWHBl JUIsl BHECEHUS OpPraHMYECKHX, MHHEpAIbHBIX (TBEPABIX U
KUJKUX) yIOoOpeHHil, U3BECTKOBBIX MaTepuanoB U runca. KoHTponb U oleHKa KadecTBa paboT IO
BHECEHMIO ynoOpeHuil. TexHuka O€30MacHOCTH MpPU TPAHCIIOPTUPOBKE, XPAaHEHHMH M BHECCHUHU
yaoOpeHui.

IKOJIOTHYECKHE H IKOHOMHYECKHe acleKThl IPMMEeHeHHUs y100peHuit

CopaeprkaHre TOKCUYHBIX BEIIECTB, IPUBOIAIINX K 3arPs3HEHUIO OKPYIKAOIIEH Cpeibl B MUHE-

palbHBIX, OPTaHUYECKUX YIOOpEeHUsIX U MenuopanTax. [IpenensHo momyctumseie konnuectsa (ITK)
AJIEMEHTOB M COEIMHEHUN B PACTEHUSX, [T0UBE, BOJIE, COJIEPKAIIMXCS B MUHEPATIbHBIX, OPraHUYECKUX
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YAOOPEHUSAX ¥ METUOpPaHTaX. DKOJIOTHYECKHE aCIIEKThl XUMHU3aluu 3emienenus. CoamaHCHpOBaHHOE

MPUMEHEHHE yI00pEeHU U IPYruX CPEeICTB XUMU3AINH - OCHOBA YCTPAHEHUSI OTPULIATEIBHOTO T0-

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

4.2. Conep:xaHue JeKI Uit

Ounas ¢popma o0ydyeHHs

Ne
JIEKIIUHA

Kpartkoe conepsxanue nekiuit

Konunuectso

qacoB

IIpakTrueckas

IIOArOTOBKA

Beenenne. IIpenmer, MeTOabI, LEAN U 3aa4d arpOXUMHUH, B3aHUMOCBS3H €€ C
APYTUMH arpOHOMHUYECKUMHU U OnonornueckuMu Haykamu. COCTOSIHUE U Tep-
CIIEKTHUBBI MPOU3BOJACTBA M NMPUMEHEHUS MUHEPAIbHBIX YJOOpEHHUH, XuMuie-
CKUX MEJIMOPAHTOB, HAKOIUICHUS M HCIOJIb30BAHUS MECTHBIX yJIOOpPEeHUH B
Poccun u npyrux crpanax. Mcropuueckuid 0030p pa3BuTHs arpoxuMuu B PO.

2,3

XMMHYECKHX COCTAaB M NMUTAHHE PACTeHHH. XMMUYECKHUI COCTaB PACTCHUM.
XUMHUECKHUE 3JIEMEHThI, He0OXoauMble pacTeHusM. CozepkaHue U COOTHOLIE-
HUS 3JIEMEHTOB MUTAHUSA B PACTCHUAX, OMOJIOTMUYECKUI U XO3SHCTBEHHBIN BbI-
HOC IUTATEJIBHBIX DJIEMEHTOB CEIbCKOXO3AMCTBEHHBIMU KYJIbTYpaMH, ITOHITHE
0 KpyroBOpoOTe U OajaHCe BEIIEeCTB B 3eMIIe/IeNK. BiisiHUe yCIIOBUI BHEITHEH
Cpelpl Ha MOCTYIUICHUE MUTATEIbHBIX BEIECTB B pacTeHus. HexkopHeBoe nuTa-
Hue pacteHui. OTHOLIEHNE PACTEHUM K yCIOBUSAM IUTaHUS B Pa3HbIE IEPHOIbI
BEreTAllMK, NEPUOAWYHOCTh NMUTAaHUS pacTeHWil. PacTuTenbHas auarHocThka
nuTaHus pacreHuil. KoMiuiekcHasi AMarHocTuka U €€ MCIOIb30BaHUE AJIs OIl-
THMHU3AaLUN TUTAaHUSL PACTCHUM.

4-6

CBolicTBa MOYBHI B CBA3M ¢ MUTAHMEM PACTEHHI U MPUMeHeHUeM yao0pe-
Huid. CoctaB nouyBbl. MUHEpANbHASE U OPraHUYECKAsl YAaCTH MTOYBBI KaK UCTOY-
HUKU 3JIEMEHTOB IIUTAHUSI. XUMHYECKHE COCAUHCHUS IIOYBBI, COACPIKAIIHNC
AJIEMEHTHI MUTaHus pacTeHui. OpraHruyecKkoe BEeIIeCTBO MOYBKI U €ro 3HaYCHHE
JJI TI1I040pOoaus. XUMHYECKHE U 6I/IOJIOFI/I‘-I€CKI/IG MPOLECCChI B ITIOYBC U UX POJIb
B MPEBPALLEHUU NUTATEIbHBIX BEIIECTB U TMOBBIMIEHUU 3P(HEKTUBHOTO aKTy-
AJIBHOT'O IJI0A0POAHA ITOYBHI. BI/I,Z[BI MOTJIOTUTEIBHOU CHOCOGHOCTI/I IIOYBBI, UX
POJIb BO B3aUMOJICCTBUU TIOYBBI C YIOOpEHUSIMH U B MUTaHuM pacteHui. Co-
CTaB U CTPOCHHUC IMOYBCHHOI'O0 MOTJIOIIAIOIICTO KOMIIJICKCA, POJib B NMHUTAHUU
pacTeHui, npeBpanieHuu yaoopeHuii. OCHOBHBIE 3aKOHOMEPHOCTH B3aUMOJICH-
CTBUSl YAOOpEHU, METHOPAHTOB M PACTCHUU C TOYBEHHBIM MOTJIOMIAOIINM
KOMIUIEKCOM. Peakius moyB, ee pojib B NMUTAHUU PACTEHUM U NMPUMEHEHHU
y100peHnii 1 MEIMOPAHTOB. BUABI KUCIOTHOCTH MOYBHI (aKTyajbHast, OOMEH-
Has, TuaposuTrdeckas). CTeneHb HaChIIIEHHOCTH MMOYB OCHOBaHHUAMU. bydep-
Hasi CHOCOOHOCTh MOYBBL.

7,8

XuMuYeckass MeJuopanus mo4us. bajanc Kajaplys U MarHus B 3eMJICICIIHU U
IyTH ero peryiaupoBanus B Poccuu u apyrux crpanax. OTHOIIEHHE pa3IMuHbIX
CEJIbCKOXO3SIMCTBEHHBIX PACTEHUW W MHUKPOOPraHW3MOB K PEAKIUH TOYBBHI.
Heirpanm3zauus kucinoTHOCTH. BiausiHMe U3BECTKOBaHUA HA JIOCTYIIHOCTh MaK-
PO- ¥ MHUKPOAJIEMEHTOB pacTeHusM. OmnpeneneHrue HeoOX0AMMOCTH HU3BECTKO-
BaHUA U 1036l U3BecTU. COCOOBI M CPOKH BHECEHUSI M3BECTKOBBIX YI0OPECHHIA
B MOYBY. Buibl U3BECTKOBBIX yA0OpEHUH (TBEPABIC M MATKHUE H3BECTKOBBIC T10-
poabl). XuMUYeCcKast MeIropanus cojJoHoB. OCHOBHbIE MaTepUalbl, MPUMEHS-
eMBbI€ JIJIsl TUTICOBaHUs 1MOoYB. Jl03bI, CPOKHU U crTOCOOBI BHEeCEeHHUs rurica. [{pyrue
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CIIOCOOBI, UCTIOIB3YEMBIE JIJISI MEITHOPAIIMH COJTOHIIOBBIX TTOYB.

9-13

MuHepaiibHble ynoopenus. [loustue o0 ynoopenusx. Buast u ¢popmsl ynoo-
penuii. JlelcTByromiee BemeCTBO M 103bl yaoOpeHuid. [lonstre o cpokax u
cnocobax BHeceHus. Kmaccudukanus ymnoOpeHuii. YnoOpeHHss MeCTHbIE U
MPOMBIIIJICHHbIE, MUHEPAJIbHBIE U OPraHUYECKUE, MPOCThIE U KOMILIEKCHBIE,
IpsIMOTO M KOocBeHHOTo neiictBusa. Knaccudukanus a3oTHbix ynoopenuit. Oc-
HOBHBIE (POPMBI a30THBIX, YAOOPEHUH, X MPOU3BOACTBO, COCTAB, CBOWCTBA U
npumeHenne. Knaccuduxamus pocopubix ynoodpenuit. Criocodbl mosyueHus,
coctaB U cBoicTBa pochopHbIXx ynoopenunii. Knaccuduxarus kaauitHbIX y100-
peHMii, UX COCTaB, CBOWMCTBA U MpUMeHeHHe. Jl03bl, CPOKU U CHOCOOBI TprUMe-
HEHUsI MUKpOyaoOpeHuil. [ToHsATHE O KOMIUIEKCHBIX YIOOpEeHHsX (CIIOXKHBIC,
KOMOWHUpPOBaHHbBIE U cMenIaHHble). CocoObl MOTy4YeHHUs, COCTaB, CBOMCTBA U
MIPUMEHEHHE KOMIUIEKCHBIX YI00pPEHUIA.

10

14

Oprannyeckue ynoopenusi. HaBo3 kak MCTOYHHMK 3JIEMEHTOB MUTAHUS IS
pacTeHU W €ro poyib B KPYrOBOPOTE NHUTATEIbHBIX BELIECTB B 3eMIEe-
K. Pa3HOBUIHOCTH HABO3a - MOJCTHIOYHBINA M 0€CIOACTHIIOUHBINA (KUIKUH U
MOJY>KUAKUM) HAaBO3, UX COCTABHBIE YACTH. XMMHYECKHN COCTaB U KAa4ECTBO
HaBO3a pa3JIMYHBIX XKUBOTHBIX. [lomcTwiiouHbli HaBo3.Buael moactuiku, ee
3HaueHue, coctaB M npumeHeHue. CrocoObl XxpaHeHHs HaBo3a. [Ipouecchl,
MIPOUCXOISIINE MPU XPAHCHUN HABO3a, M UX OlleHKa. CrocoObl CHUKEHHUS T10-
Teph a30Ta NPHU XPaHEHWH HaBo3a. [IpoNOIKHUTENBHOCTH NEUCTBUS HAaBO3a.
becnionctunounslii HaBo3. CocTaB, cBoOWcTBa U NpuMeHeHue. [Ipurorosnenue,
XpaHEHHE M MCMOJb30BAHUE KUJKOTO M IMOIYKHUAKOro Hapo3a. [lomer nrui,
€ro COCTaB, XpaHEeHHE U MpUMEeHeHHe. Mcronp30BaHNe COIOMBI Ha y10OpeHue.

Topd m opranmueckue ymoOpeHus Ha ero ocHoBe. 3amackl Topda B Poccun.
Bunbel u tunel Topda, uX arpoxuMudeckas XapaKTepUCTHKA U OOTaHUYECKHA
cocraB. Mcnonb3oBaHHE TOPOJACKHMX, NMPOMBIIIJIEHHBIX U CEIbCKOXO35MCTBEH-
HBIX OTXOJIOB Ha YIOOPEHHsI IyTEM X KOMIIOCTHPOBAHUS M TEXHUKA UX MPUTO-
TOBJIEHUA. POJIb KOMIIOCTOB B 3aIMIIEHHOM I'pyHTE. Canporenau U UX UCIOb-
30BaHMe. 3eleHoe yao0peHue. 3HaueHHe 3eJIeHOro yaA00peHus B 00OrameHun
ITOYBBI OPraHUYECKUM BEIIECTBOM, a30TOM U IPYTUMHU IMUTATEIbHBIMU 3JIEMEH-
taMu. @OopMBI UCTIOTB30BAHUS 3€JICHOTO yI00OpEHUsl.

15-17

TexHoJI0rMH XpaHEeHHUs M IPUMeHeHU s Y100peHuii. TeXHOTOTUYECKHUE CBOM-
cTBa yaoOpeHuii. TexHOIOrusi XpaHeHUsI TBEPAbIX U KUAKUX MHUHEPAIbHBIX U
OpraHWYECKUX yNOOPEHHI B Pa3IMYHBIX KIMMATHYECKUX 30HAX cTpaHbl. [Ipu-
€MbI CHIDKEHUS MTOTePh U Ka4eCTBa YAOOPEHUN MPU UX TPAHCIIOPTUPOBKE, Xpa-
HeHMH W BHeceHHH. [loAaroroBka ynoOpeHUi K BHECEHHIO. TEXHOIOTHYECKHE
CXEMbl U MAIIWHBI 1Ji1 BHECEHUS OPraHUYECKUX, MUHEPAIbHBIX (TBEPABIX U
KUJKUX) YI0OpEHU, U3BECTKOBBIX MaTeprajaoB U rurca. KoHTpoJb U OIeHKa
KayecTBa paboT 1o BHeCEHUIO yaoOpeHuii. TexHnka 0e30MacHOCTH NP TPaHC-
MMOPTHPOBKE, XpPaHEHUU ¥ BHECEHUHU YIO0PCHHIA.

18-20

JKO0JI0THYeCKHEe U IKOHOMHYECKHE aCIeKThl NpuMeHeHus1 ynoopennii. Co-
Nep’)KaHre TOKCHYHBIX BEIIECTB, MPHUBOSIIMX K 3arpsA3HEHUIO OKPYIKAIOIICH
Cpeabl B MUHEPAIbHBIX, OPraHUYECKUX yIOOpEeHUsAX 1 MenuopanTtax. [Ipenens-
HO gomyctuMbie konuuectBa (IIJIK) s1eMEHTOB M COeNMHEHU B pACTEHUSX,
IMOo4YBEC, BOAC, COACPIKAIIMUXCA B MHUHCPAJIBHBIX, OPraHUYCCKUX YI[OGPGHI/IHX 148
MEJTMOPAHTaX. JKOJOTHUECKHIE ACTICKThl XUMH3AITUN 3eMJICICTTHSI.

Hroro

40

10%
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3aounas popma oOyuenunst

o/t

Kparkoe conepsxanue nexuuit

KonnuectBo

4JacoB

IIpaxTnueckas

MOArOTOBKA

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

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

2,3

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

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

Topd u oprannueckue yaoOpeHus Ha ero ocHoBe. 3amackl Topda B Poccuu. Bu-
Il ¥ TUNBI TOp(da, UX arpoXUMUYecKass XapaKTepUCTUKAa U OOTaHUYECKUH CO-
ctaB. Mcmonb30oBaHue TOPOJCKUX, MPOMBINUICHHBIX H CEIhCKOXO03HCTBEHHBIX
OTXOZIOB Ha YOOPEHHS IyTeM MX KOMIIOCTHPOBAHUS W TEXHHUKA MX MPUTOTOBIIE-
HUs. Poib KOMIOCTOB B 3amuiieHHOM rpyHTe. Canporeny U uX UCIOIb30BaHHE.
3eneHoe yaoOpeHue. 3HaueHUE 3€JICHOr0 yI00peHuss B 000TallleHUH TIOYBHI Op-
TaHWMYECKUM BEIIECTBOM, a30TOM M JPYTHMMH MUTATEIbHBIME d1eMeHTaMu. Dop-
MBI HCIIOJIb30BAHMSI 3€JICHOTO YIO0OPEHHSL.

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

nonyctuMble KoauyecTBa (I1/IK) sneMeHTOB U cOeAMHEHHI B pACTEHHSX, TOYBE, +
BOJIE, COJCPKALIMXCS B MUHEPAJIbHBIX, OPraHMYECKUX YAOOPEHUSIX U MEINOpaH-

TaxX. DKOJIOTMYECKUE U DKOHOMUYECKHE aCIIeKThl XUMU3ALMHU 3eMJICICIIHS.

Hroro 5%

4.3. Conepxxanue J1a00paTOPHbIX 3aHATHIA

Ounas ¢popma o0ydyeHHs

o 3
2| 5B
Neo . 83| g2
HaumenoBanne 1ab0paTOpHBIX 3aHITHIA =2 | E6
n/n =S5 | £ 5§
| E¢
=
1 | OnpeneneHre Cyxoro BeIIeCTBa BJard B paCTUTEIIbLHOM MaTepHalie 4 +
’ Omnpenenenue a3ora, Gpocopa U Kaaus U3 OJHONW HABECKH MPH YCKOPEHHOMO30JICHUH 3 4
pPacCTUTENILHOTO MaTepralia
3 | Ompenenenue HUTPATHOTO a30Ta B PACTEHUEBOIYECKON MPOTYKIMH 4 +
4 | OnpenenieHre HUTPATHOTO a30Ta B PACTCHUSX C TUCYIb(HOGEHOIOBON KHCIOTOM 4 +
5 | Onpenenenue opraHu4ecKkoro yriaepoaa 4 +
6 Onpexenenne o0IIEero a3oTa 2 +
7 | Metojbl onpeiesieHtst JOCTYIHBIX Il pACTEHUN COCTMHEHUH a30Ta 2 +
8 | Metoasl onpeaeneHus MoaBMWKHOTO hochopa 1 OOMEHHOTO KaJIus 4 +
9 Onpenenenrie pH nouBbl IOTEHIMOMETPUYECKUM METOJIOM 4 +
10 | OnpeneneHue ruipoauTHIECKON KUCIOTHOCTH 4 +
11 | Onpenenenrie CyMMBbI IOTJIONIEHHBIX OCHOBaHM (Mo Kanneny-I nibkoBuiry) 4 +
12 | OnpeneneHue CTENEHU COJIOHIIEBATOCTH MIOYB M paCYe€T HOPMBI TUIICa 4 +
13 | Ynob6penns. Knaccudukamus. CBolicTBa MUHEPAITBHBIX YI00pEeHUHT 4 +
14 Pacnio3naBanue MUHEpaJIbHBIX yI0OpEeHUH (a30THBIX, POCHOPHBIX, KATUHHBIX, KOM- 4 N
IJIEKCHBIX) [0 KAYECTBEHHBIM peaklusiM
15 | Onpenenenue a30Ta B aMMHAYHBIX YI0OPEHUAX 4 +
16 | Onpenenenue conepkanus BogopactBopumoro docdopa B cynepdocdare 2 +
17 | OnpeneneHue oOIIETo COAEPIKAHUS a30Ta B HABO3E 4 +
18 AHanm3 U3BECTKOBBIX y100peHnii. OnpeneneHrne HeUTpaIu3youe cnocoOHOCTH U3Be- ) 4
CTH TUTPOBAHHEM.
Htoro 68 35%
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3aounas popma oOyuenunst

=
2 g g
Ne 58|88
- HaunmeHnoBaHue 1a00paTOpHBIX 3aHATUN =S| E6
/o =S| EC
B 2
o S o
4 l% =
1 Omnpenenenue azota, pocdopa u Kanus U3 OJHONU HABECKU MTPU YCKOPEHHOMO30- ) 4
JICHUH PaCTUTEILHOTO MaTepuaa
2 | Metoapl onpeaeneHus TOCTYIHbBIX JJIsl pACTEHUN COEIMHEHUHN a30Ta 1 +
3 | Mertoap! onpeeneHust MoABUKHOTO Gochopa u 0OMEHHOTO KaJIUs 1 +
4 | Ynobpenus. Knaccudukarus. CBolicTBa MUHEpaIbHBIX Y100pEeHUI 1 +
5 Pacno3naBanne MuUHEpaIbHBIX YAOOpeHUH (a30THBIX, POCPOPHBIX, KAITUINHBIX, 1 N
KOMIUICKCHBIX) 110 KAY€CTBEHHBIM PEaKIIUsIM
6 | Onpexnenenne 0OIIETO COMEPIKAHMS a30Ta B HABO3E 2 +
HTtoro 10 [ 35%
4.4. ConepxxaHue NpPaKTHYECKUX 3aHATHI
[IpakTudeckue 3aHATUS HE IPETYCMOTPEHBI yUSOHBIM TUTAHOM
4.5. Buabl u coaep:kaHue caMOCTOATEIbHOH padoThl 00yUalonIuXxXcsi
4.5.1. Bunsl caMOCTOSATENBbHOM paboThI 00y4atoIIHXCs
KonuuecTBo yacoB
Bunbr camocTosTensHOM paboThl 00yUYaIOIUXCS
ouHas (popma 3a04Has popma
oOyJeHus 00y4cHNUs
[ToaroroBka K J1abOpaTOPHBIM 3aHATUSIM H K 3aIUTE J1a00- 20 10
paTOpHBIX paboT
BrInonHeHue KOHTPOJIbHOW PaboTHI - 60
CaMOCTOSITEIbHOE U3YUEHUE OTACIBHBIX TEM U BOIIPOCOB 28 91
IToaroroBka K NpOMEKYTOYHOMN aTTeCTalluu 9 9
Hroro 57 153
4.5.2. Coneprxanre CaMOCTOSITEIIBHOU paOOTHI 00YJarOIIIHXCS
KonuuectBo
No 4acoB
- HaumenoBanmue n3yyaemMbix TEM WM BOIPOCOB
n/n 3a04Has
ouHas popma
¢dopma
o0ydeHHs
0o0y4eHHs
OO0mmue BOMpochl arpoOXMMH4YEeCKHX 3HAHWH.3HAUEHHWE MMHE-
paNbHBIX, OPrAHUYECKUX YA0OpEHUN U XUMHUYECKUX MEITHOPAHTOB
B TIOBBILIEHUU YPOXKAMHOCTU CEIIbCKOXO3SIMCTBEHHBIX KYJIBTYP,
yIIy4IIEHUH KauecTBa MPOIYKUUU U TUIOA0POaus MouBsl. Posb 3a-
1 pyOEXKHBIX H POCCUUCKHUX YUYCHBIX B PA3BUTUU yUEHUS O MUTAHUH ) 4
pacTeHuii U nmpuMeHeHun yaoopenuii. Pons akanemuka [.H. Ips-
HUIITHUKOBA KaK OCHOBOIIOJIOKHUKA pPOCCUMCKOM arpoxumun. Op-
TaHu3alusi U pa3BUTHE arpOXUMUYECKOTO OOCTYKUBAaHUS CElb-
CKOXO3SMCTBEHHOI'0 NpOU3BOACTBA B PD. JlocTH)KEHUS COBPEMEH-
HOM arpOXMMHH | TIEPEOBOM MPpakTHKU B Poccuu u 3a pyoekom.
2 | XHMHYeCKHH COCTAB M NMUTAHHME pacTeHui.PacTeHus - KOHIIEH- 4 25
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TPaTOpbl OTIEIBHBIX XUMHUYECKHX 3emMeHToB. CozepikaHue oc-
HOBHBIX OPIaHUYECKUX BEIECTB B pacTeHUsX. Makpo-, MUKpO- U
YJIbTPAa MUKPO3JIEMEHTHI, UX POJIb B MUTAHUU pacTeHUil. BiausHue
YCIIOBUI MHHEPAJIBLHOTO MUTAHUS HA COJEp)KaHHE OETIKOB, )KUPOB,
YIJIEBOJOB M JIPYTMX Ba)KHBIX OPraHUYECKHUX COCIWHEHHH, Ompe-
JEJAIOIUX Ka4eCTBO YPOXKACB CEIbCKOXO3AMCTBEHHBIX KYJBTYP.
Pa3Butre mpencraBieHrs O MOCTYIUIEHUH MUTATENIbHBIX BEILECTB
Y UX YCBOCHHUH pacTeHUsIMH. POpMbI COEAMHEHNH, B KOTOPBIX pac-
TEHUs MOTJIOLIAIOT AIEMEHThI TuTaHus. HekopHeBoe nuranue pac-
TeHn. KOMIIJIeKCHasi TMarHocTUKa M €€ MCIOJIb30BaHUE ISl OIl-
TUMM3ALUN TUTAHUSL PACTCHUH MPHU PA3IUYHBIX TEXHOJOTHUIX BO3-
JITIBIBAHMS CEJIbCKOXO35IMCTBEHHBIX KYJIBTYD.

IlouyBa KaKk MCTOYHMK 3JIEMEHTOB NMUTAHUA I pacTeHuii.Poib
ra3oBOH, JKMJIKOW U TBEPAOM YaCTH IIOYBBI B IMTAHUU PACTCHUN U
Tpanchopmaruu ynoopenuit. ComepikaHue dSJIEMEHTOB MHUTAHUS
pacTeHHil B pa3NUYHBIX (PAKIUSX MUHEPATHHOW YaCTH MOYBBI H
UX JOCTYNHOCTh B pa3HbIX MoyBax. [loTeHImanbHOe U akTyajabHOE
IUIO/IOPO/INE TIOYBHI, TPYNIIUPOBKA ITOYB [0 YPOBHIO aKTyaJbHOTO
II0J0pOoIus. XUMUYECKHE U OMOJIOTHYECKHE IPOIECCHl B TIOYBE U
UX POJIb B MPEBPAICHUU MUTATEIBHBIX BEIIECTB M TOBBIIICHUN
3¢ ()eKTUBHOrO aKTyalbHOTO IJIOJOPOAUS MOYBBL. 3HAYEHHE KOJI-
JOUAHOHN (ppakIMM MOYBBI B MPOLECCAX B3aMMOACHCTBHS MOUYBBI C
yaoOpeHussMu U pacteHussMu. OOMEHHOE W HEOOMEHHOE IOTJIO-
IIEHUE MMOYBOM KaTHOHOB. EMKOCTB MOTJIOIIEHUSI U COCTaB IOTJI0-
HICHHBIX KAaTHOHOB B pa3HbIX MouBax. OOMEHHOE MOIJIOIICHHE
AQHUOHOB. ATpOXMMHYECKas XapaKTEpPUCTHKA OCHOBHBIX THIIOB
noyB P®. Ilytu tpanchopmanyuu a30THBIX, (HOCPOPHBIX, KaTHUi-
HBIX U JAPYTUX COEIMHEHUHN B MOYBAX U JOCTYNMHOCTh UX PACTEHHU-
saM. Posib arpoXMMHUYECKOro aHanM3a MOYB JJIsl OLEHKU obecre-
YEeHHOCTU PACTEHUHN AJIEMEHTaMH MHUTAaHUsS, OMpEIeNIeHUs U Kop-
PEKTHPOBKHU MX MOTPEOHOCTH 103 yIOOpEHUH.

25

XumMuyeckasi MeJHOpalusi MOYB.3HAUCHHE KalbLUs M MarHus
IJIs. IUTAaHUsT pacTeHUil. MHOTOCTOpOHHEE JCHCTBHE M3BECTH HA
NOYBYy. YCTpaHEHHE TOKCHYECKOTO JEHCTBHS ATIOMUHHUS U Map-
ranma. Koarynsiius Mmo4yBeHHBIX KOJUIOMIOB M YIIydYILIEHUE arpo-
XUMHUYECKHX U arpo(U3M4ecKuX CBOWCTB IMOYBHI. BnusHue n3Be-
CTH Ha pa3lokKEeHHE OpraHMYecKOro BeIIecTBa U MOOUIIM3AIUIO
NUTATENbHBIX 3JIEMEHTOB MOYBbI. BiHsHNE N3BECTKOBAHUS HA J0-
CTYITHOCTh Makpo- U MHUKPO3JEMEHTOB pacTeHusM. Vcmonb3oBa-
HHUE OTXOJIOB MPOMBIIUICHHOCTH JUIsi U3BECTKOBAHUS MOYB. ATpo-
TEXHUUYECKHE TpeOOBaHUs K N3BECTKOBBIM ynoOpeHusm. Hopmatu-
BBl OIICHKHM KayecTBa M3BECTKOBAHUSA.J[JTUTEIHHOCTD NEHCTBUA U3-
BECTH. MennopaTuBHOE, MOJIEPKUBAIOIIEE U ONepeKaromiee u3-
BECTKOBAaHUE KHUCIIBIX MOYB. DPPEKTUBHOCTh N3BECTKOBAHUS MIOYB
B Pa3IMUYHBIX ceBOOOOpoTax. OCOOCHHOCTH M3BECTKOBAHUS B Ce-
BOOOOPOTax CO JIbHOM W KapTodeneMm. 3HaUYeHUE W3BECTKOBAHHS
KHACJIBIX TIOYB TPH UIUTEILHOM NPUMEHEHUH (U3NOIOTHUECKU
KHCIIBIX MHUHEpaIbHBIX yI00peHuid.OkoHOMUYecKas 3(QheKTuB-
HOCTh M3BecTKOBaHUS. CrOocOOBI M MpHUEMbI MOBBIIICHUS 3P eK-
TUBHOCTH M3BECTKOBaHUs. [ MIICOBaHME KaK Mepa YIydIlIEeHUs Co-
J0HIOB. M3MeHeHus, BbI3bIBaeMble B MOYBE TUIcoM. DddexTus-
HOCTb runcoBaHusa. OCHOBHBIE MaTepHalbl, MPUMEHSIEMbIE s
THIICOBaHMs MOYB. Y aoOpeHue rurcoM 060060BbIX Tpas. Ilpuemsi-
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MOBBIICHHS 2P (HEKTUBHOCTH TUTICOBAHMSI.

A30THbIE y100peHus. 3HaueHHEe MPOOIEMbI a30Ta B 3€MJICJICIIUH B
ceere yuenus JI.H. IlpsaumnukoBa. Ponb a3ora B pacTEeHHSX.
OCOOCHHOCTH THUTAaHUS PACTCHUH AMMOHUMHBIM U HHUTPATHBIM
azoroM. ConepkaHue a30Ta B IOYBE U IMHAMUKA €r0 COCAMHEHHUIA.
[Iponieccbl aMMOHUBUKAITNH, HUTPU(PUKALUN U TEHUTPUPHUKAIIH.
KpyroBopot u 6ananc azora B npupoje. bananc azora B 3emiene-
muu. @ukcanus azora atMochepsl. BiusHue a30THBIX ynoOpeHuit
Ha peakIuIo MOYBEHHOro pacTBopa. Mcronb3oBaHue pacTeHUSMU
a3oTa yJoOpeHuii W ero mpeBpaiieHus B mouBe. llotepu azora
ynoOpeHuit u3 mouskl. [I[puMeHeHre HHTrHOUTOPOB HUTPUDHUKATTAN
JUIS TIPEIOTBpAILEHHs TOTeph a30Ta. D(H(HEKTUBHOCTH PA3TUUHBIX
¢dbopM a30THBIX yAOOpEHU B 3aBUCHUMOCTH OT CBOMCTB IOYBbI, BU-
Jla pacTeHuil U crnocoba BHeceHUs yaoOpeHuil. /1o3bl, cocods u
CPOKM BHECEHHS a30THBIX yJAOOpEHUH MO OCHOBHBIE CEJIbCKOXO-
35 iCTBEHHBIC KYJbTYphl. BiusiHMe a30THBIX y#oOpeHMil Ha ypo-
JKail pa3InYHBIX KYJIbTYp U €0 KaueCcTBO. 3HAUCHHE MO3THUX MOJI-
KOPMOK a30TOM JUJIsl YJIy4IIEHHUS] KauecTBa 3€pHA MIUEHUIIBI U ApY-
rux KyaeTyp. IlyTu moBbimeHus: 3¢Gp(GHEeKTUBHOCTH a30THBIX YI00-
pEeHUN.

®ochopubie ynoopenus. [Ipodbmema docdopa B 3emiuenenuu u
nyTu ee pemeHus. Poiab ¢pocdopa B xu3HM pacteHuid. MlcrouHnku
docdopa mis pactenuidt. Buemaue npusnaku $hochopHOro roJo-
nanus y pacrenuil. [loctynnenne ¢ocdaroB B pacTeHUs] U BHIHOC
docdopa ypoxaem. Comepxxanue u GopMbl coequneHnit pochopa
B ouBax. KpyroBopot ¢ochopa B npupoze, 6anaHc ero B 3emie-
JIEIINUA U XO3SUCTBE.

CoIpbe mis mpousBoAcTBa GochopHbIX yaoopeHuit. Mectopoxe-
HUe anatuToB U (ocdopuroB B Poccun m apyrux crpanax. doc-
(GOpHUTHI U anaTUTHI KaK ChIphe A PocaTHON MPOMBIIIIIECHHOCTH.
Cynepdocdar mpocToii U TBONHON, TPaHYTUPOBAHHBIA U MTOPOIII-
koBuaHBIN. [IperunuraT. Cynepdoc. Tomacnuiak, repmodocdarsl,
docparmnak, odechropennsiii pocdar. [Homupocdarsr. Mcnoms-
30BaHHME OTXOJIOB MPOMBIIIIEHHOCTH, coaepkanux (pochop. Doc-
dopuTHas Myka U ycloBUS d(PPEKTUBHOTO ee MpUMEHEHHs. 3Ha-
yeHHue pabOT POCCHHCKHMX YUYEHBIX IO 3TOMY Bompocy. Ilytu mo-
BBIICHUS 3P PEKTUBHOCTH (POCPOPUTHOM MYKH.

Kaumniinbie ynoopenusi. Ponb kanus B xxu3Hu pacreHuid. Coaep-
JKaHUE Kallusl B ypO)Kae OTIENbHBIX CEIbCKOXO03AHCTBEHHBIX KYJIb-
Typ. BHemHue npusHaku KaJquiHOTO ronoaanus y pactenuit. Co-
nepkaHue u (GopMbl Kaius B moyBax. KpyroBopoT xaiusi B IpHpo-
ne, OalaHc ero B 3eMJICNICNIUU M XO35HUCTBE. MeCTOpOXKIeHUs Ka-
nuitHbIX coneil B Poccum m apyrux crpaHax. Celpble KaJUHHBIE
COJIU: CUJIbBUHUT, KapHAUIUT, KAUHUT, MOJIUTAINT, JAHTOCHHUT U
np. B3anmoneiicTBre KalMHHBIX YI0OpeHHUH ¢ MO4YBOM. 3HAUeHUE
COJIepKalINXCs B KaJMHHBIX yIOOpPEHUSX XJIOPHUIOB, CyIb(aToB,
HATpHUs U MarHus Ui pa3iudHbIX pacTeHud. [Ipumenenue xamui-
HBIX YI0OpeHUl B 3aBUCHMOCTH OT OHMOJIOTHYECKUX OCOOEHHOCTEH
pacTeHUl U MOYBEHHO-KIMMATUYECKUX YCIOBUW. BimsHue opra-
HUYECKUX YIOOpEeHMI, U3BECTKOBAHUS U IPYTHX YCJIOBUN Ha 3(-
(EeKTUBHOCTh MPUMEHEHHSI KaTMHHBIX ya0OpeHuid. J103bl, CpoKU H
CHocoObl BHECEHUS KATUMHBIX YAOOpEHUM MOJ pa3iuyHbIe KYIb-
Typbl. BausiHue KanuiiHbBIX yJ0OpeHHH Ha ypoXkail M KayecTBO
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OPOAYKIMHU OTAETBHBIX CEIbCKOXO3SIICTBEHHBIX KYJIBTYP B pas-
JUYHBIX TOYBEHHO-KIMMAaTUYeCKUX 30Hax Poccum.
Muxkpoynoopenusi. 3Ha4€HHE MHUKPOAJIEMEHTOB [IJI1 PAcTEHHUI.
CopnepxaHue OTAEIBHBIX MHKPO3JIEMEHTOB B pacreHusix. Coaep-
*KaHue U GopMbl MUKPOIJIEMEHTOB B mMouBax. DyHKUUU OTHENb-
HBIX MHKpPODJIEMEHTOB (OOp, Melnb, MapraHei, MOJHOIEH, IUHK,
KOOabT) B pacTeHUSAX. Y IOOpEHHMs, conepkamue 00p, MapraHerl,
Me/lb, MOJIMOACH, IIUHK U JIPYTHe MHUKPOAJIEMEHTHI. [lomumMukpo-
ynoopenus. Poib MUKpOyA0OpeHUli B MOBBIIIEHUH MPOTYKTUBHO-
CTH CENbCKOXO3SIICTBEHHBIX KYJIBTYpP B DPAa3JIMYHBIX MOYBEHHO-
KIIMMATUYECKUX 30HaX CTpaHbl. Jl03bl, CPOKU U CIIOCOOBI TIPUMeE-
HEHUS MHUKPOYJOOpEHUil B CBSI3U C IMMOYBEHHO-KIMMATHUYECKUMU
YCIIOBUSIMU U OHOJIOTHYECKUMU OCOOEHHOCTMHU KynbTyp. [Ipue-
MBI TIOBBIIIEHUS 3()PEKTUBHOTO MPUMEHEHHSI MUKPOYT0OpESHUMN.
KommnexkcHble yno0penusi. ArpOHOMHUYECKOE U 3KOHOMHUYECKOE
3HaYeHHE KOMIUJIEKCHBIX yAoOpeHuid. JKuakue u cycreH3upoBaH-
HbIe ynoOpeHus. [lepcriekTUBBI MPUMEHEHUS! KOMIUIEKCHBIX y100-
pennit B Poccuu. TykocmecHu, UX COCTaB W CBOMCTBA, 3HAYCHHUE U
YCIIOBUSI TYKOCMEIICHHUS.

Oprannyeckue yaoOpeHusi. Haeos. 3HaueHHUE HaBO3a U JIPYTUX
OpraHUYECKUX YAOOPEHUN B MOBBIIIEHUU YPOXKACB CEIbCKOXO3SM-
CTBEHHBIX KYJIbTYp, CO3IaHUH Oe3aedunuTHOro OanaHca rymyca u
peryiupoBaHUM OMOJOTMYECKUX IPOILECCOB B MOYBE. 3HAUYCHHE
HABO3a KaK UCTOYHHUKA MOMOJIHEHHS TTOYBBI OPTaHUYECKUM BEIIle-
CTBOM JUIsl TTOAJIEP’)KaHUsl M YBEIMUEHHUS COJepKaHus Tymyca, To-
BBIIICHUST A(()EKTUBHOCTH MHUHEPATBHBIX yHOOpCeHHI. 3HAUCHHUE
MPABUJILHOTO COYETAHUSI OPTaHMYECKUX W MHUHEPAIbHBIX yA00pe-
Hul. [loocmunounviii Haso3. CTENeHb Pa3I0KEHUsS HaBO3a. Xpa-
HEHUE HaBO3a B HaBO3OXpaHWIHMIIeH B moje. llltabeneBanue kak
HEOOXOUMBIN MpHEM MPaBUJIBHOTO XpaHEHHUS HaBo3a. 3HauY€HUE
KIKecOOpHUKOB. [IpueMbl MOBBIIIEHHST KadecTBa M yH00-
puTeNbHAs IIEHHOCTh MOACTHIIOUHOTO HaBO3a. becnoocmunouHulil
Haeo3. IIpuroToBieHrne, XpaHEHUE M HUCIOIb30BAHUE JKHUIKOTO U
noyryuakoro HaBo3a. OcoOeHHOCTH ero mpumeHeHus. CpaBHU-
TEIbHOE JEHCTBHUE U TOCIEACHCTBHE TOJCTHIOYHOTO U Oec-
MOJICTUJIOYHOTO HaBO3a Ha ypoKail CelbCKOXO3IUCTBEHHBIX KYIIb-
Typ B Pa3jMYHBIX MOYBEHHO-KIMMAaTH4YeCKUX ycioBusx. Coueta-
HUE U COBMECTHOE NMPHMEHEHHE HaB03a U MHUHEPAJIbHBIX yA00pe-
Hull. CpaBHUTENbHAS OLIEHKA CTETICHH HMCIOJIh30BAaHUS PACTCHUS-
MU MUTATENbHBIX BEIIECTB U3 HABO3a U MUHEPAIbHBIX YI0OPEHUH.
Crioco0b1 ompeneneHus: KOJMUecTBa MoACTHIOUHOro HaBo3a. Pac-
YeT KOJIMYECTBa OECTOJICTUIOYHOTrO HaBo3a. Jo3bl, riyOuHa 3a-
JIEJIKK U CIIOCOOBI BHECEHUSI HABO3a IOJ] PA3IMYHBIC KYJIBTYpPHI B
CBS3M C TOYBEHHO-KJIMMAaTHYECKHUMH YCIOBHSIMH. MexaHu3auus
paboT Mpu MOATOTOBKE HABO3a, TPAHCIIOPTUPOBKE U BHECCHHIO B
MoYBy. 3HAUEHUE HaBO3a B 3alIuIeHHOM rpyHTe. CoctaB, XpaHe-
HUE HABO3HOW JKIKU U UCIOJB30BaHUE ee Ha ymoOpenue. [lomer
NTHI], €r0 COCTaB, XpaHEHHe U MpUMeHeHHe. Vcrnonbp3oBaHue co-
JOMBI Ha ynobpenue. Topgh u opeanuueckue yoobpenus Ha 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 yaoopenue. TopdsiHoN HaBO3, €ro yo0pH-
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TeJIbHAsl IEHHOCTb. Y CJIOBUS 3(PPEKTUBHOIO UCIOJIB30BAHUS TOP-
¢a Ha ynoOpenue. Teopernueckoe 0OOCHOBaHHE KOMIIOCTHUPOBA-
HUs. 3HaYeHHE MUKPOOMOJIOTHYECKUX MTPOLECCOB B NMPEBPAILCHUN
NUTATENbHBIX BEIIECTB KOMIIOCTA B JOCTYIHBIE JJIsi PaCTCHUN CO-
enquHeHus. TopdonaBo3Hbie KommocThl. [locmoitHoe u ovaroBoe
KOMITIOCTHpOBaHuE. TophoKMKeBble U APYrHe BUIBI KOMIIOCTOB.
3Ha4yeHHEe COOTHOILIEHUS! KOMIIOHEHTOB B KOMITOCTaX JUIsl pa3BUTHUS
MHUKPOOHOJIOTUYECKUX TpoleccoB. TopdomuHepaibHble KOMIIO-
cThl. Mcnonp3oBaHue B KOMIIOCTaX (OCHOPUTHON MyKH, U3BECTH,
307161 (TTPH TIOBBIIIIEHHON KUCIOTHOCTH TOP(HOB) M APYTHX KOMIIO-
HEHTOB. XMMHMYECKUN COCTaB Pa3/IMYHBIX KOMIIOCTOB. YCBOCHHUE
pacteHusMH a30T1a, pocdopa, Kaaus, MUKPOIJIEMEHTOB U3 KOMIIO-
cToB. Mcnonb30BaHue TOpOICKUX, MPOMBIIUIEHHBIX M CEIbCKOXO-
34iCTBEHHBIX OTXOJ0B Ha yIOOPEHUs IMyTeM X KOMIIOCTHUPOBAHUS
U TE€XHHUKA MX MPUTOTOBJICHUS. POJIb KOMIIOCTOB B 3alMIICHHOM
rpyHre. Canponeny U UX MCIOJIb30BaHUE.

TexHoJIOTMM XpPaHeHMS] M TpPHUMeHeHHs yaoOpeHui. Turmbl
CKJIaACKUX HOMGH_IGHI/Iﬁ U HABO30XPaHUJIUIII. HpI/IeMBI CHUXKXCHUA
NoTeph M KadecTBa yAOOPEHUN MPH UX TPAHCIOPTUPOBKE, XpaHe-
HHUHU U BHECCCHUMU.

JKOJIOTHYeCKHe M IKOHOMHYECKHe aCNeKThl MNPUMEHEHHUs
yaoopenmii. COanaHcupoBaHHOE NMPUMEHEHHE YI00peHuil u aApy-
THX CPEJICTB XMMM3ALUH - OCHOBA YCTPAHEHHS OTPHIATEIHHOTO
NOCJIEICTBHSI X Ha MOYBY, PACTEHUS, YSJIOBEKA U )KMBOTHBIX

HTroro 45 153

S. Y4ueOHO-MeTOANYeCKOe 00ecneYeHne CAMOCTOATEIbLHOH padoThl 00y4arommuxcst
10 AUCIHHUTIJIHHE

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

1. Arpoxumus [DneKTpOHHBINA pecypc] : METOA.yKa3aHHsl Ul CaMOCTOSTENIbHOW paboThI [
oOydJaronuxcsi arpoHoMudeckoro Qakynprera mo HampasiaeHusM: 35.03.03 "ArpoxuMus ¥ arpomnod-
BoBeaenue", 35.03.04 "Arponomus”, 35.03.07 "TexHonorus mpou3BOACTBA U MEPEPaObOTKH CEITHCKO-
X035MCTBEHHOM MPOAYKIIMU" OYHOU ¥ 3a0uHOU (popm oOyuenwus] / FOxuo-Ypansckuii 'AY, UacTUTYT
arpoakosioruu ; coct.: Y. B. Cunssckuii, A. H. [Tokarunosa. - Muacckoe: FOxHo-Ypansckuii 'AY,
2017. - 26 c. Anpec B cetu: http://nb.sursau.ru:8080/localdocs/iae/ppm054.pdf
2. Arpoxumusi [D7EKTPOHHBIN pecypc] : METOIMUYECKHE YKa3aHUsl 0 U3YUEHUIO TUCLUUILIMHBI U 3a/a-

HUS JUTs1 KOHTPOJIBHOU paboThI AJist 00ydaromuxcs o mporpaMMam OakanaBpuata (3aouHast popma
oOydenust)[mo HanpaBieHuto moarotoBku 35.03.04 «ArpoHomus»] / coct. Cunsisckuit U. B. ; KOxHo-
Vpansckuii 'AY, UacTutyT arposkosiorun .— Mmuacckoe: FOxno-Ypansckuii 'AY, 2020 .— 37 c.
http://nb.sursau.ru:8080/localdocs/iae/ppm163.pdf

6. ®oH/1 OLIEHOYHBIX CPECTB /JIsl IPOBeAeHUA
NMPOMEKYTOYHOM aTTeCTANH 00y4AIOIINXCS M0 IUCHUIIHHE
Jlnst ycTaHOBJIEHHUSI COOTBETCTBUSI YPOBHsI MOATOTOBKM oOydaronuxcs TpedboBanusm OI'OC
BO pa3pabortan (oHI OLIEHOYHBIX CPEICTB JUISI TEKYILEro KOHTPOJS YCIIEBAEMOCTH M IPOBEICHHUS
MPOMEXYTOUYHOM aTTecTaluu o0ydaroumxces no aucuuruinie. GoHA OLEHOYHBIX CPEACTB MPECTaB-
neH B [IpunoxxeHun.
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7. OcHOBHAs M JONOJTHUTEJbHAsI y4eOHasi IUTEPATypPa, He00X0AMMAs 1JIs1 OCBOCHHS
AUCHMILTUHBI

OcHOBHas 1 JOTIOJHUTEbHAS yueOHas TuTeparypa umeercs B HayuHoit OubOmmoTeke M 3iek-
TpoHHOH MH(pOpMarmonHo-o0pazoBatTensHOl cpeae PI'BOY BO I0xno-Ypansckuit [AY.

1. OcuHoBHas:

2. Sromun, b. A. Arpoxumus / b. A. Arogun, FO. I1. XKykos, B. 1. Ko63apenko. — 4-e u3n.,
crep. — Cankr-IletepOypr : Jlanp, 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: ajis aBTOPH3.
MOJIb30BATEIICH.

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

4. JlaGopaTOpHBIA MPAKTHKYM MO arpOXMMHUH JJIsl arpOHOMUYECKHX CHEIHATbHOCTEH : ydeOHOe
nocobue / A.H. Ecaynko, B.B. AreeB, A.U. I[Togkonsun, O.10. JIobankosa ; ®I'OY BIIO, CraBpo-
MOJIbCKUN TOCYAAPCTBEHHBIM arpapHbIii YHUBEPCUTET. - U3/, 2-¢, epepad. u pomnoiH. - CTaBpomnob :
CraBpomnonbCckuil rocyJapcTBeHHbIN arpapHblii yHuBepeuTeT, 2010. - 276 c. - ISBN 5-9596-0148-6 ;
To xe [DnexktponnsIil pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=138771

JlonoHUTE/IbHAS:

1. Arpoxumus : yueOHuk / nox penakiueit B. I'. MuneeBa. — bpsinck :bpsackuit 'AY,
2017. — 854 c. — ISBN 978-5-9238-0236-8. — Tekct : anekTpoHHsblii / JlaHb : 3I€KTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/133138

2. Epmoxun, 0. U. Ilpuknagnas arpoxumus : yueOHoe mocobue / 0. U. Epmoxun. —
Omck :Omckuii 'AY, 2018. — 140 c. — ISBN 978-5-89764-733-0. — TekcT : 351eKTpoHHbIH // JlaHb :
AIEKTPOHHO-0MOmoTeuHas cuctrema. — 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. Pecypchbl nHpOpMALMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH «HTepHET», HEOOXOAUMbIE
JJIS1 OCBOCHMS IU CHUTLTHHBI

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

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

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

9. MeToauyeckne yKazaHus JJsi 00yYAOUIUXCS M0 OCBOECHHUIO TUCIIHIIIMHBI

VY4ebHo-MeToInuecKkre pa3paboTku uMmerorcs B HayuHolt  OMOIMOTEKE W AJIEKTPOHHOW HH-
dhopmarmornHo-oopazoBarenbHol cpeae PI'BOY BO HOxuo-Ypanbckuii [AY:
1. 3yuenue cBOMCTB yaoOpeHHit [DIeKTPOHHBIN pecypc] : MeTOI.yKa3aHUs K 1a00paTOPHBIM 3aHATH-
M JUIS CTYJICHTOB arpOHOMUYECKOro (akyypreTa [mo HampasiaeHusM: 35.03.03 Arpoxumus u arpo-
nouBoBeaeHue, 35.03.04 "Arponomus”, 35.03.07 "TexHonorus mMpou3BOJACTBA U MEPEPAOOTKHU CEIb-
CKOXO3sIiicTBeHHOU mpoayKuuu'" ouHoi (opmel oOyuenus] / KOxuno-Ypansckuii ['AY, UHcTtuTyT ar-
poskognoruu ; coct. A. H. ITokarunoBa. - Muacckoe: FOxuo-Ypansckuit I'AY, 2017. - 32 c. Anpec B
cetu: http://nb.sursau.ru:8080/localdocs/iae/ppm080.pdf
2. XMMHYECKUH COCTaB M MHUTAHHWE PACTEHUHN [DJIEKTPOHHBINA pecypc]| : yueOHO-MeTO. YKa3aHUs s
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71a00paTOPHBIX 3aHATHH [ OakanaBpoB OuHOW M 3a0uHOU (hopM oOyueHust Hampasiaeruid 35.03.03
Arpoxumus u arponousoBenenue; 35.03.04 Arponomust; 35.03.07 TexHomorusi MpoU3BOACTBA U TIE-
pepaboTku cenbckoxo3siictBeHHON mpoaykiun] / FOxHo-Ypanbckuit 'AY, MHCTUTYT arposKoJIoruy ;
coct. U. B. CunsBckmii. - Mwuacckoe: FOxno-Ypansckuit I'AY, 2018. - 36 c. Anpec B ceru:
http://nb.sursau.ru:8080/localdocs/iae/ppm120.pdf

3. Xumudeckasi Meuopanus mous : yueOHO-MeTouuecKasi pa3padboTKa Mo TUCHUIUIMHE « ATPOXUMUS»
s GaKanaBpoB OYHOHM M 3a04HOM (opM 0O0yueHHs, 0OyHaIOUIMXCS MO HANPaBICHHUSIM IOIATOTOBKU:
35.03.03 Arpoxumus u arporouBoBeaenue, 35.03.04 Arponomus, 35.03.05 Cagooactso / coct. 1.B.
Cunsasckuil ; FOxno-Ypaneckuii I'AY, MHcTtuTyT arposkosnorun .— Muacckoe: FOxHOo-Ypansckuii
I'AY, 2020 .— 31 ¢. — Pexum gocryma: http://nb.sursau.ru:8080/localdocs/iae/ppm159.pdf

4. [TouBa Kak UCTOYHUK MUTAHUS IS PACTEHUH : yueOHO-MeToau4ecKasi pa3paboTKa Mo AUCHIUTIIHHE
«Arpoxumusi» s 6aKaaBpoB OYHOU W 3a04HOM (popM oOydeHHs, 00yUJalOIMUXCs 10 HAPABICHUSIM
noarotoBku: 35.03.03 Arpoxumust u arponouBoBenenue, 35.03.04 Arponomusi, 35.03.05 CanoBon-
ctBo / coct. M.B. Cunssckuii ; 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. CoBpeMeHHbIe HHPOPMAIHOHHbIE TEXHOJIOTHH, HCIO0JIb3YyeMble PH 0CYIeCTBJIEHUHU
0o0pa3oBaTe/IbHOIO MpoLecca M0 JMCHUILVINHE, BKIYas NepedyeHb NPOrpaMMHOro odecneyeHust
U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoii 6ubimoTreke ¢ TepMUHAIBHBIX CTAaHIMH MPEJOCTaBIIACTCS JOCTYI K 0a3aM JaHHBIX:
- Texakcnept (mHbOpMarmonHo-crpaBouHas cucrema 'OCTog) http:/www.cntd.ru/;

Hepequb JIMICH3WOHHOI'0 TPpOTrpaMMHOTO obecneucHus. PekBU3UTEI MOATBCPKAAOIICTO JOKYMCHTA:

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

2. Oducnsiii naker npunoxxenuii MicrosoftOfficeStd 2019 RUS OLP NL Acdmc Jlunen-
3uoHHBIN goroBop Ne 11353/409/44 ot 25.12.2018 t.

3. AnrtuBupyc KasperskyEndpointSecurity ansi Ouzneca, JIuneH3noHHBIH moroBop Ne
44/44/3A/23 ot 05.10.2023 r

11. MaTepuajibHO-TeXHUYecKasi 6a3a, HeoOXoAUMAsI AJIsl OCYIIeCTBJIEHUSI
0o0pa3oBaTeIbHOIO Npolecca Mo TUCHUILINHE

Y4yeOHble ayAuTOpMH AJIsl TPOBeJACHUS] 3aHATHI, NPeIyCMOTPEHHBIX MPOrpaMMOoii,
OCHAIIlCeHHbIE 000PYA0BAHMEM U TEXHHYECKHMH CPeICTBAaMHU 00y4eHHA

1. YyeOHast ayauTopus IJsl IPOBEAEHUS 3aHATHH JIGKLIMOHHOTO THIA (OCHAIIEHA MYJIbTHMeE-
IUHHBIM 000pYyIOBaHUEM ), 3aHATHI CEMHUHAPCKOTO TUIIA, BBIOJIHEHHS KYypPCOBBIX padoT, TPYNIIOBBIX U
MHIUBUAYAIbHBIX KOHCYJIbTALUM, TEKYILETO KOHTPOJIS U MPOMEXYTOUHOM arTectaunu — 217, 309.

2. YueOHas aymuTOpHs )i MPOBEACHUS J1abopaTopHbIX 3aHATUI — 304.

IHoMemeHus 1J1s1 CAMOCTOATEbHOI PadoThl 00y4aKOIIMXCS

1. Tlomemenust AJ1s1 CaMOCTOSTENHHON paboThl 0O0yUaromuxcst — ayautopust Ne 111aocHareHHbIe
KOMIBIOTEPHON TEXHUKOM C MOAKIIOUYEHUEM K ceTH «HTepHeT».

IlepeyeHb 000pyI0BaAHNMSA U TEXHHYECKHX CPEICTB 00y4YeHUs

1 Konopumetp ¢orornexkrpuueckuii KOK-2.
2 ®orometp dotornexrpuyeckuiit KOK-3.
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3 pH-metp150 -M.

4 JIaboparopHsie 2aeKkTpoHHBIE Bechl Acculab VIC-120d3.
5 Becwl 1aboparopusie BJIKT-500.

6 IlIxad BHITSHKHOM.

7 HaGop CTEKJIIHHOM MOCY IBI.

8 XuMHUeCcKHEe pEaKTUBBI.

9 HaGop TepmoMeTpOB.

10 Buckoszumetrp BIDK-2.

11 CymmnbHeli mkad.
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IIPH/IOKEHHUE

®OH/JI OHEHOYHbIX CPEACTB

JUISL TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U IIPOBEIECHUS IPOMEKYTOYHOU aTTECTAllUU
o0ydJaronmxcs
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1. KomnereHunu U MX HHAMKATOPHI, GopMHUpyeMble B IIpoLecce 0CBOCHHUS THCIUIITHHBI

OIIK - 1. Crioco0eH pemiath THIOBBIE 3aa4d MPOPECCHOHATBHON JEATEILHOCTH HA OCHOBE 3HAHUI
OCHOBHBIX 3aKOHOB MATCMATUYCCKHUX W CCTCCTBCHHBIX HAyK C IMPUMCHCHUCM HH(bOpMaHHOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHA

Kona u nHaumenoBa- Dopmupyembie 3YH

Haumenosa-

HHUE WHAMKATOpa

HHE OIICHOY-
JOCTH>KEHUS] KOM- 3HAHUA YMEHUS HaBBIKH

HBIX CPEJICTB

NETSHLIUN
N/I-1omk-1 OO0yuarommiics OO6yuarommiics OO0yuarommiics Tekymas arTe-
Hcnonp3yer  oc- | AOJDKEH 3HaTh OC- | JIOJDKEH YMETh | JOJDKEH  BIAJETh: | CTAIMA:
HOBHBIE  3aKOHBI | HOBHBIE 3aKOHBI | IPUMEHATh OCHOB- | METOJaMH U HaBbI- | - OTYET IO JIa-
€CTeCTBEHHOHAYY- | €CTECTBCHHOHAYY- | HbIE 3aKOHBI €CTe- | KaMH TpUMEHEHUus | OopaTOpHOI
HBIX  JUCLMIUIMH | HBIX  JUCLMIUIMH | CTBEHHOHAYYHbIX OCHOBHBIX 3aKOHOB | paboTe;
L pemeHus | s peleHus | TUCIUILTIH JUIS | €CTECTBEHHOHAY4Y- | -  TECTHPOBa-
CTaHJAPTHBIX  3a- | CTAHJAPTHBIX  3a- | PELICHUs CTaH- | HBIX  JAMCUUIUIMH | HUE
nad B oOnacTu ar- | gad B oOJIacTH ar- | JapTHBIX 3agad B | IS peleHust | - KOHTPOJbHas
POHOMHHU C IpPUME- | POHOMHHU C IpUMe- | 00JacTH  arpoHO- | CTaHJApTHBIX  3a- | paborta
HeHHeM uH(popMa- | HeHHeM uH(pOpMa- | MUM C NMPUMEHEHH- | a4y B oOmactu ar- | [Ipomexyrou-
LIUOHHO- IIUOHHO- €M HUH(POPMALMOH- | POHOMHUM C NpUMe- | Hasg  aTTecTa-
KOMMYHHUKAIIIOH- | KOMMYHUKAI[MOH- | HO- HEeHHEeM uHpopMa- | IUs:
HBIX TEXHOJIOTUI HBIX TEXHOJIOTUH — | KOMMYHHUKAIMOH- | I[MOHHO- - 3ayer,
(b1.0.02-3.1) HBIX TEXHOJIOTUH — | KOMMYHUKAIlMOH- | - DK3aMEH
(b1.0.02-V.1) HBIX TEXHOJIOTUM —
(b1.0.02-H.1)

2. [Toka3aTe/n, KpUTEPUM U MIKAJIA OLCHNBAHUS UHINKATOPOB JOCTHKEHHSI KOMIIETeHIIH I
N/-1omk-1Mcrions3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIMH ISl PEIICHUs CTaHAapT-
HBIX 3a/1a4 B 06.HaCTI/I anOHOMI/II/I C HpI/IMeHeHI/IeM I/IH(l)OpMaI_II/IOHHO-KOMMyHI/IKaI_[I/IOHHI:IX TCXHOJI0-

Ui
Kputepun u mkana olieHUBaHUS pe3yJIbTaTOB O0YUYEHHUS MO JUCLHUTUINHE
dopmupyembie - = = -
3VH Henocratounsrit JlocTaTo4yHbIN Cpennuii Bricokuit
YpOBEHb YPOBEHb YPOBEHb YPOBEHb
b1.0.02 - 3.1 | OGyuaromuiics He | OOyvaromuiics OOyuatommiics ¢ | OOyvaromuiics ¢
3HaeT  OCHOBHBIC | cTa00 3HAET OC- | HE3HAYUTENbHBIMU | TpeOyeMol cTere-
3aKOHBI ecTe- | HOBHbIE  3aKOHBI | OIIMOKAMM M OT- | HBIO TIOJMHOTHI |
CTBEHHOHAYYHBIX | €CTECTBEHHOHAy4- | JE€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  JHCLUIUIMH
o0JIacTM  arpoHo- | 1a4y B OOJIACTH ar- | HeIX  JUCLUIUIMH | 7S peLeHus
MUH C TpPUMEHE- | POHOMUH C TpU- | I peLICHHs | CTAaHNAPTHBIX — 3a-
HUEM UH(pOpMalU- | MCHEHUEM UH- | CTAaHJApTHBIX 3a- | Aa4 B oOjacTu ar-
OHHO- ¢bopmanoHHoO- a4 B 00NacTH ar- | pPOHOMUU C TIpU-
KOMMYHUKAI[MOH- | KOMMYHHKAallMOH- | POHOMHHM C TIpH- | MEHEHHEM UH-
HBIX TEXHOJIOTUH | HBIX TEXHOJIOTUH | MEHEHHEM uH- | (opMaoHHO-
(dopManoHHO- KOMMYHHKAI[OH-
KOMMYHHUKAIIMOH- | HBIX TEXHOJIOTHI
HBIX TEXHOJIOTHI
b1.0.02- V.1 | O6yuaromuiics He | OOyuaronmiics Obyuaronuiics Ob6yuaronuiics
yMeeT MNPUMEHATH | C1ab0 yMEeT HpPHU- | yMEEeT C HE3Hauyu- | yMeeT INPUMEHATh
OCHOBHBIC 3aKOHBI | MEHSTh OCHOBHBIE | TEJIbHBIMU 3a- | OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYY- | 3aKOHbI ecre- | TPYJHEHUIMHI €CTECTBEHHOHAYY-
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HBIX  JUCIHHUIUIMH
JUTSL peuieHus
CTaHIAPTHBIX  3a-

a4 B oOJylacTH ar-
POHOMUH C TIpHU-
MCHCHHUEM WH-
(hopmarmoHHo-
KOMMYHUKAIMOH-
HBIX TEXHOJIOTHI

CTBEHHOHAY4HBIX
TUCHUIUTAH  JUIS
pelieHus CTaH-

JapTHBIX 3aJa4 B
o0jacTi  arpoHo-
MUU C TpUMEHe-
HUEeM HH(pOpPMAIIH-
OHHO-
KOMMYHHKAITIOH-
HBIX TEXHOJIOTUI

MPUMEHSTh OCHOB-
HBIC 3aKOHBI eCTe-
CTBEHHOHAYYHbIX
TUCIUIUIAH IS
pelieHus CTaH-
JMApTHBIX 33Ja4 B
obyacTi  arpoHo-
MUU C TpUMEHe-
HUEeM WH(popMalu-
OHHO-
KOMMYHHKAITUOH-
HBIX TEXHOJIOTHH

HBIX  JUCLHUILIMH
JUTSL perieHus
CTaHJAPTHBIX  3a-

a4y B o0yacTu ar-
pOHOMHUH C TIpHU-
MCHEHHEM HH-
dbopmMaroHHO-
KOMMYHUKAIMOH-
HBIX TEXHOJIOTHH

b1.0.02 - H.1

OOyuarommiicss He
BJIaJIcE€T METOdaMU
U HaBbIKAMH TIPH-
MCHCHUA OCHOB-
HBIX 3aKOHOB €CTe-

CTBEHHOHAYYHBIX
M CITATIINH IS
perieHus CTaH-

JApTHBIX 3aJad B
o0JlacT  arpoHo-
MHUH C IpUMEHE-
HUEM HH(pOpMaIH-
OHHO-
KOMMYHUKaI[OH-
HBIX TEXHOJIOTUI

OO6yuarommiics
c1abo BiazeeT Me-
TOAAaMH U HaBEI-
KaMH TPUMCHECHHUS
OCHOBHEIX 3aKOHOB
€CTECTBEHHOHAYY-
HBIX  JUCLUIUIAH
IS pelieHus
CTaHIAPTHBIX  3a-
a4 B oOJyiacTH ar-
POHOMHHM C TIpH-
MCHCHHUEM HH-
dhopmarmoHHo-
KOMMYHHKAITHOH-
HBIX TEXHOJIOTHI

OOyuarommiicss ¢
HEOOJIBIIIUMHU ~ 3a-
TPYIHCHUSIMHU
BIIaJIcET METOAAMH
U HaBbIKAMH TIPHU-
MCHCHHMS  OCHOB-
HBIX 3aKOHOB €CTe-
CTBEHHOHAYYHBIX
IUCHHIUIMH  JJIS
peuieHus cTaf-
JNapTHBIX 3a/ad B
o0acTH  arpoHo-
MHHA C TIpUMEHe-
HUEeM HHQpOpMAaIIU-
OHHO-
KOMMYHHUKAITHOH-
HBIX TEXHOJIOTHUH

OO6yuarommiics
CBOOOJHO BIIAZIEET
METOIaMHU n
HABBIKAMU TIPUMeE-
HEHUS OCHOBHBLIX
3aKOHOB ecre-
CTBEHHOHAYYHBIX
OUCHUIUIMH IS
perieHus CTaH-
JMApTHBIX 33]a4 B
obyacTi  arpoHo-
MUU C TpUMEHe-
HUEeM WHQOpMaIIU-
OHHO-
KOMMYHHKAI[UOH-
HBIX TEXHOJIOTHI

3. TunoBble KOHTPOJIbHBIE 3aJaHNS U (MJIH) HHbIe MATEPUAJIbI, HEOOXOAUMBIE /15l OLEHKH
3HAHM i, YMeHHUii, HABHIKOB H (MJIH) ONBITA AeSITeIbHOCTH, XapPaKTePU3yOIHNX
chopMHPOBAHHOCTH KOMIIETEHIIUI B MpoIecce OCBOCHUS JUCIUIIMHBI

TumnoBbie KOHTPONIEHBIE 33JaHUSI U MaTepPHAIIbl, HEOOXOIUMBIE ISl OLICHKH 3HAHWMA, YMEHUHA H

HAaBBIKOB, COZiepKarcs B y4eOHO-METOANYECKUX pa3paboTKax, MPUBEICHHBIX HUXKE:

1. XuMu4eckass MeMopalvs Mo4YB : y4eOHO-METOAMUYEeCKass pa3padoTKa MO JUCIUIUINHE
«Arpoxumusi» s 6aKaaBpoB OYHOU W 3a04HOM (popM oOydeHHs, 00ydalOMUXCs 10 HAMPABICHUSIM
noarotoBku: 35.03.03 Arpoxumust u arponouBoBeneHue, 35.03.04 Arponomusi, 35.03.05 CanoBon-
ctBo / coct. MI.B. Cunssckuii ; FOxno-Ypaneckuii 'AY, UHctuTyT arposkonorun .— Mmwuacckoe:
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
TUCIUTIIINHE «ATPOXUMHUsI» JUIsi OaKaJaBpOB OYHOW M 3a04HOM (PopM oOydeHHSs, O0yJarOMIMXCS IO
HanpasiieHussM noArotoBku: 35.03.03 Arpoxumus u arponousoBeneHue, 35.03.04 Arponomus,
35.03.05 CanoBogactso / coct. M.B. Cunsickuii ; FOxuo-Ypansckuit [AY, MHCTUTYT arpo3koyioruu
— Mmuacckoe:  HOxno-Ypansckuii T'AY, 2020 .— 34 «c¢. — Pexum nocty-
na: http://nb.sursau.ru:8080/localdocs/iae/ppm160.pdf

3. Arpoxumusi [DeKTpOHHBIN pecypc] : MEeTOA.yKa3aHHs JJIs CaMOCTOSTENbHOW paboThI
[m1s1 oOyuaromuxcst arpoHoMHuUYeckoro (axkynprera o HampasiaeHusM: 35.03.03 "Arpoxumus U arpo-
nouyBoseneHue", 35.03.04 "Arponomus", 35.03.07 "TexHomorusi MpoOU3BOACTBA U MEPEePabOTKH CENb-
CKOXO3SIMCTBEHHOW MPOAYKIMU" 04yHOM U 3a0uHOM (hopm oOyuenwus] / KOxno-Ypanbckuii 'AY, Un-
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CTUTYT arposkonoruu ; coct.: M. B. CunsiBckuid, A. H. [lokarunosa. - Muacckoe: FOxHno-Y panbckuit
I'AY, 2017. - 26 c. Anpec B cetu: http://nb.sursau.ru:8080/localdocs/iae/ppm054.pdf

4. W3ydenue cBOMCTB ynoOpeHHi [DIeKTpOHHBINH pecypc] : MeTon.yka3aHus K Jabopa-
TOPHBIM 3aHATHAM JJIS1 CTYACHTOB arpoHOMHUYEeCcKOTo (akynbTeTa [mo Hanpasierusm: 35.03.03 Arpo-
xumus U arponousosenenue, 35.03.04 "Arponomus”, 35.03.07 "TexHosorus npousBOACTBA U IEpe-
pabOTKHU CEIIbCKOXO3SIMCTBEHHON mpoayKiuu'" odHor ¢opmbl oOydenus] / KOxno-Ypanbckuit TAY,
WuctutyT arposkonorun ; coct. A. H. I[lokatunosa. - Muacckoe: FOxHo-Ypansckuii 'AY, 2017. - 32
c. Anpec B cetu: http://nb.sursau.ru:8080/localdocs/iae/ppm080.pdf

5. XUMHUYECKUH COCTaB M MUTAHUE PACTEHUH [DIEKTPOHHBIA pecypc] : yd4eOHO-MEeTOI.
yKa3aHUs IS Ta0OpaTOPHBIX 3aHATHH [ OaKamaBpOB OYHOM M 3a09HON (PopM 00yUueHHUs HampaBiie-
Huit 35.03.03 Arpoxumus u arponousosenenue; 35.03.04 Arponomust; 35.03.07 TexHosorus mpous-
BOJICTBA U TIEPEepabOTKU CeIbCKOX03scTBeHHOM mpoaykuuu] / KOxHo-Ypanbckuii ['AY, UaCTHTYT
arpoakosioruu ; coct. M. B. CunsiBckuit. - Muacckoe: Oxno-Ypansckuii I'AY, 2018. - 36 c. Aapec B
cetu: http://nb.sursau.ru:8080/localdocs/iae/ppm120.pdf

6. Arpoxumusi [DIEKTpOHHBIA pecypc] : METOOUYECKUE YKa3aHUS IO MU3YYEHHUIO AUCLIH-

IUTMHBI ¥ 3aJ]aHusl 711 KOHTPOJIBHOM paboThl Al o0ydaromuxcs 1Mo nmporpamMmmam OakaiaBpuata (3a-
ouyHas (¢opma oOyuenusi)[no HampasieHuto noarotoBku 35.03.04 «Arponomusi»] / coct. CUHSBCKUN
N. B. ; IOxHo-Ypansckuit 'AY, Uucturyt arposkosioruun .— Mmuacckoe: HOxno-Ypanbckuili ['AY,
2020 .— 37 c. http://nb.sursau.ru:8080/localdocs/iae/ppm163.pdf

4. MeToauyeckne MaTepuaJbl, ONpeaesiioiimne nNpoueaypbl OeHUBAHUS 3HAHUI, YMEHUIA,
HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH, XaPAKTEPU3YIOIIUX C(hOPMUPOBAHHOCTH
KOMIIEeTeHI M

B naHHOM paszaene METOAMYECKUE MATEPUAIIbI, ONPEAEISIOIINE TPOLEAYPbl OLEHUBAHUS 3HA-
HUM, YMEHUN, HaBBIKOB, XapaKTepU3YIOIIMX 0a30BbINA 3Tanm (OPMUPOBAHUS KOMIETEHIIUN 1O TUCIIU-
IIJINHE <<AI‘pOXI/IMI/I$I>>, MPUBCACHBI MPUMCHUTCIIBHO K KaXXJOMY M3 HCIIOJIB3YyCMbIX BHJOB TCKYIICTO
KOHTPOJISI YCIIEBAEMOCTH U IPOMEXKYTOYHOM aTTeCTallui 00y4aroIIuXCsl.

4.1. OuenoyHble cpeacTBa IS IPOBEICHUS TEKYIero KOHTPOJIsA YCIIeBAeMOCTH, B TOM
YucJie B Ipouecce NPAKTHYeCKOH NMOAT0TOBKH

4.1.1. OuenuBanue oT4éra 1o 1adboparopHoit padore

OtyeT o J1abopaTopHOM paboTe UCIIOIB3YETCS JIJIsl OIICHKH KauyecTBa OCBOCHUS O0YJArOIITMCS
OCHOBHOH mpodeccHOHaIbHONH 00pa30BaTENbHON MPOrpaMMBbl MO OTIACIBHBIM TE€MaM JAUCIUIUINHBL.
Coneprxanue u popma oTdeTa 1o Jab0opaTOPHBIM padOTaM MPUBOAUTCS B METOJMYECKUX YKa3aHUAX K
nabopatopubM padoram (. 3 @OC). ConepxaHue oT4eTa U KPUTEPUU OLIEHKU OTueTa (Tadil.) J0BO-
ISITCSL IO CBEICHUSI OOYYaIONIMXCsl B Hadaye 3aHATHH. OTYET OIEHUBACTCS OICHKOH «3a4TCHO», «HE
3ayTeHo». OlLIeHKa «3auTeHO» CTaBUTCA oOydaronmmcs, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KpH-
TEPUsIM, YCTAHOBJICHHBIM ISl TTOJIOKUTEIBHBIX OIICHOK («OTIMYHO», «XOPOIIO0», «yIOBICTBOPHTEIb-
HO»). O1ieHKa 00BSABISIETCS 00YYaIOEMyCsl HETTIOCPEICTBEHHO TIOCIIE CIaYH OTUeTa.

HIkana Kpurepun oueHuBanus

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

- YMEHHE BBICKa3bIBaTh W OOOCHOBATh CBOW CYXJCHUS NPHU OTBETE Ha
KOHTPOJIbHBIE BOIPOCHI;

OrneHka «3a4TeHO» - YMEHHUE NMPOBOJIUTH U OLIEHUBATH PE3YyJIbTAThl U3MEPEHU;

- CIIOCOOHOCTH pa3peliaTh KOHKPETHBIE CUTYAlUU (JIOMYCKAeTCsl HaTu4yKe
MaJIO3HAYUTENBHBIX OIMMOOK WM HEJOCTATOYHO IMOJIHOE PACKPBITHE CO-
JiepKaHus BOMPOCA UM MOTPEUIHOCTh HENPUHLIMIUAIBHOIO XapakTepa B
OTBETE Ha BOMPOCHI).
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O1LieHKa «HE 3aUYTECHO»

- OTCYTCTBHE HEOOXOIUMBIX TEOPETUYCCKUX 3HAHUH; JOMYIICHBI OIITHOKH
B OIIpCACICHUN HOHATUU U OIHMCAaHUU N3y4acCMbIX SIBJICHUU U mpoucccos,
MCKa)XEeH MX CMBICII, HE IPaBUJIHHO OIEHUBAIOTCS PE3YJIbTAaThl U3MEPEHHUIA;
- HE3HAaHWE OCHOBHOTO Marepualjia y4eOHOW MpOrpamMMbl, JOIYCKAIOTCS
rpyObI€ OIIMOKY B U3JIOKCHUH.

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

Ikaja Kputepuu ounenuBanus

- 00yJaronuics MoJTHO YCBOMII yU€OHBIN MaTepual;
- MPOSBIISICT HABBIKM aHANN3a, 0000IIECHNS, KPUTUIECKOTO OCMBICIICHUS U
BOCHPUSTHSI MHPOPMALIUY, HABBIKUA OMHCAHUSA OCHOBHBIX (PU3NYECKUX 3a-
KOHOB, SIBJICHUI U IIPOLIECCOB;

Ouerka 5 - MaTepual U3JI0KEH IPaMOTHO, B OMPEEIIEHHOM JTOrMYecKoi mocieaoBa-

(OTIHHO) TEIHHOCTH, TOYHO MCTIOIB3YETCs TEPMUHOIIOTHS;
- TOKa3aHO yMEHHE WUIIOCTPUPOBATh TEOPETUUYECKUE IMOJIOKEHUS KOH-
KPETHBIMU TIPUMEpPAMU, IPUMEHSTH KX B HOBOW CHUTYaIIHH;
- IPOJIEMOHCTPUPOBAHO YMEHUE pelllaTh 3a/1a4H;
- MOTYT OBITh JOMYIIEHBI OJHA—BE HETOYHOCTU MPHU OCBEIICHHH BTOPO-
CTETEHHBIX BOIIPOCOB.
OTBET YJIOBIIETBOPSET B OCHOBHOM TPEOOBAHUSIM Ha OLIEHKY «S5», HO TpHU
5TOM UMEET MECTO OJIUH U3 HEAOCTaTKOB:

OueHka 4

(xopo1o) - B YCBOGHUHU y4eOHOro Marepuaia JOMyIIeHbl HeOObIIHe MPoOebl, He
MCKa3MBIIINE COJEPKAHUE OTBETA;
- B PEIICHUY 33]1a4 IOMYIIEHbl HE3HAYUTEIbHbIC HETOYHOCTH.
- HETIOJIHO WJIM HETIOCJIeI0BaTeIbHO PACKPBITO COAEpPKaHNEe MaTepuaia, HO
MOKa3aHO 00Illee MOHUMAaHUE BOMPOCa U MPOJEMOHCTPUPOBAHBI YMEHHS,
JOCTAaTOYHbIE JISl aJIbHEHIIIET0 YCBOCHUS MaTepuaa;

Oneika 3 - AMEJHCHh 3aTPYAHCHUS WM JOMYIICHBI ONTMOKH B ONPEICICHUN TOHS-
TUH, UCIIOJIb30BAaHUU TEPMHUHOJIOTHH, OMMCAHUU (PU3UUECKUX 3aKOHOB, SIB-

(YIOBIIETBOPUTEIBHHO) N

JICHUI U TPOIECCOB, PEUICHUH 3ajlad, MCIIPABJICHHBIC MOCIE HECKOIbKUX
HaBOJSIINX BOPOCOB;
- HEMOJHOE 3HAHWE TEOPETUUYECKOTO MaTepHala; OOyJaroIuics HE MOXKET
MPUMEHHUTH TEOPHUIO B HOBOW CUTYaIlH.
- HE PACKPBITO OCHOBHOE COZIEpKAHKE YIeOHOTO MaTepuana;
- 00Hapy>XCHO HE3HAHWE WJIM HETIOHMMaHHe OOJbIIeH WM Hanbosiee Bax-

Ouerka 2 HOM 4acTH y4eOHOTro MaTepHuana;

(HEyIOBJIETBOPUTEILHO)

- IOMYIIECHBI OMMUOKH B ONPEACIICHUH MOHATHN, TPH MCTIOIB30BAaHUH TEP-
MUHOJIOTUH, B OMHCAHUUA (U3NYECKUX 3aKOHOB, SBICHUH U TPOIECCOB,
peIIeHUN 3aj1ad, KOTOPbIe HE MCIIPABJICHBI MOCIE HECKOJIBKUX HABOISAIINX
BOITPOCOB.

4.1.2. TectupoBaHnue

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

BAapHWaHTOB OTBETOB.

Ne

OueHouHbIE CpeICTBa Kox 1 HanMmeHoBanue UH-

Tumnosnie KOHTPOJIBHBIC 3adaHUs U (I/IJ'II/I) HWHBIC MAaTCPUAJIbI, HC-

JTUKaTOpa KOMIETEHITUN
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00X0AMMBIE ISl OLICHKW 3HAHHWM, YMEHUN, HAaBBIKOB U (WJIH)
OTIBITA JICATEIHHOCTH, XapaKTEPU3YIOINX C(HOPMUPOBAHHOCTH
KOMITETCHITMIB MTPOIIECCE OCBOSHUS TUCITUTIITNHBI

Ilumanue pacmenuti

1. [Tpupoct yporxkas 3a cueT y1o0peHmit

A)50 %;

Bb) 100%;

B) 20%.

2. Kak pacTeHus ycBauBaroT MUTaTEIbHbBIE BellecTBa?
A) 13 IOYBHI U BO3/1yXa;

b) 3 noussr;

B) 13 nouBsl, BOJIBI U BO3/TyXa.

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

b) smemeHTHI IUTaHU;

B) Temno, s1eMEHTHI MUTAHUS, CBET.

4. OcHOBHas 4acTh OOIIEH MacChl CyXOro BEIIeCTBa
A) 6enku, )KUPHI, YTICBOIBI;

b) 6enku u KupsI;

B) 6enku u yrieBoasl.

5. Macca cyxoro BelmiecTBa B ToMarax, neprax u oryprax:
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 CYyXOTro BEIIECTBA
A) yriiepon, KUCJIOpOAd, BOAOPO, a30T;

b) yrnepon, Bonopon, a3or;

B) Bogopon, azot, kuciopoa.

8. daromuro3s 3To:

A) 3axXBaT KJIETKOM TBEPJIbIX YACTHIL;

b) 3axBar Kamenb KUJIKUX BEIIECTB;

B) 3axBar 1 TBEPABIX U KUAKUX YACTHII.

9. I[ImHOIIUTO3 3TO:

A) 3axBaT Karemnb JXKUJIKNX BEIISCTB;

b) 3axBart TBepbIX YacCTHIL;

B) 3axBart 1 TBEPABIX U KUAKUX YACTHII.

10. Ilpu HenoctaTtke docdopa pacTeHHE UMEET:

A) TEMHO-3€JIEHYIO OKPacKy;

b) )xenTyro okpacky;

B) xento-3enenyro oKkpacky.

AzomHvie yooopeHus

1. Kakue ynoOpeHust oka3piBal0T HauOOJIbIIIee BIMSHIE Ha Be-
JINYUHY ypoxkas?

a) a30THbIC y10OpeHus

0) KaIMitHBIC YI00pECHHS

B) pocdopHble yaoOpeHHs

2. MouyeBuHa (kKapbamMu1) OTHOCUTCS K ...

a) aMHJIHBIM YOpeHUsIM

W/I-1omk-1
Hcnonb3yeT OCHOBHBIE 3a-
KOHBI €CTECTBEHHOHAYYHBIX
IUCHUIUIMH JUISL  PELICHUs
CTaHJApTHHIX 337a4 B 00Jia-
CTH arpOHOMHU C IPUMEHE-
HUEM MH(POPMALMOHHO-
KOMMYHHKAI[HOHHBIX  TeX-
HOJIOTUH

30




0) aMMHAYHO-HUTPATHBIM YI00OPEHUSM

B) aMMHAYHBIM YAOOPECHUSIM

3. Kakoe coneprkaHue a30Ta B MOUEBUHE

a) 46%

0) 34,6%

B) 24%

4. MoueBrHa U151 yIOOpEHU BBIITYCKACTCS B ...

a) rpaHyJIMPOBAaHHOM BUJE

0) JKMIKOM BHUJIC

B) B BUJI€ KPUCTANIMYECKOTO BEIIECTBA

5. Kakoe ynobpenue cogepkuT HanOoIbIee KOJIUIecTBO a3ora?
a) 0E3BOIHBIN aMMHAK

0) cynbdar aMMOHHS

B) KapOOHAT aMMOHHSI

6. K aMMOHMITHBIM y100peHHUSM OTHOCHUTCH ...

a) cynb(haTr aMMOHUS

0) aMMOHMI{Has1 cCeTUTpa

B) CyJIb(OHUTPAT aMMOHUS

7. Kakoe coznepkaHue a30Ta B aMMHAauyHOU cenuTpe?

a) 34%

0) 24%

B) 16%

8. Kakoe ynoOpeHre 0THOCUTCS K (PU3HOIOTHYECKHU IIETOUHBIM?
a) HUTpaT HATPHUS

0) HUTpAT aMMOHUS

B) XJIOpH]I Kaaus

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

0) aMHUIHBIM YI0OpEHUSIM

B) aMMOHUWHO-HUTPATHBIM yI00PECHUSIM

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

0) KanpLueBas ceauTpa

B) HUTpAT HATpUs

Kanuiinvie yooopenus

1. Ponb kanus B ®U3HU pacTEeHUI?

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

0) Co3gaeTOmaronpusiHpIe yCIOBUA.

B) OTyruBaeT BpeauTenei.

2. Kakoe KOIn4ecTBO Kaausi COAEPKUTCS B OYBE CEPO3EM?

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

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

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

3. KpynHbie MeCTOPOXACHUS KaTUHWHBIX COJICH ?

a) CackaueBaHCKOE MECTOPOKIACHUE

0) BepxHnekamckoe MECTOPOKIACHUE

B) DTO XuMHU4eckas popmya, Co3JaHHAs HCKYCCTBEHHO

4. Kak moiy4daroT XJIOPUCThINA Kaaui?

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

0) B3aumoseiicTBHEM THAPOKCHIA KAJIHS C COJSTHOM KMCIIOTOM:
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KOH + Cl — KCI + Oz

B) B3anmopeiicTBrueM ruipokcuaa Kajaus ¢ COJISTHONW KUCIOTOM:
KCI + HC1 — H20+ KOH

5. Kakue npoMblIIIEHHBIE OTXO0/IbI UCIIONB3YIOTCS B KAUE€CTBE
KIMHHBIX y100peHuii?

a) 'ymyc

0) Onunku

B) MbuIbHAs BoJa

6. MexaHu3M B3aMMOICHCTBHSI KATMIHBIX y100pEeHUH ¢ moy-
BOI?

a) KaTMOHBI IPOHUKAIOT B MEKIIAKETHBIE TPOCTPAHCTBA

0) paciIeruieHneM yTeM BbICTIEHUS KUCIOT PACTEHUSIMU

7. B kakux Gopmax comep>KuTCs Kauii?

a) ['panynbl

0) [lnactsr

B) PacTBOp

8. OxapakTepu3yiTe JOCTYIHOCTh JIsl PACTEHUI pa3Iu4HbIX
dhopm kamus?

a) Kanuii nouBeHHOr0 pacTBopa (BOJOPaCTBOPUMBIiL)

0) Kanuii moryomeHHbIlH (0OMEHHBIN )

B) Kanuit HeoOMeHHbIH ((hUKCHPOBaHHBII)

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

0) [ToTpebmsitoT B 1H000M BUIE

10. Kakoe BnusiHUE KaJMAHBIE YIOOPEHUs OKa3bIBAIOT HA CBOM-
CTBa MOYBHI?

a) MI3aMeHeHns MU (DU3UKO-XUMHYECKUX CBOMCTB TIOYB

0) He usmenser cocraB OYBEI

Mukposnemenmul u MUKPOYOOOpeHUs

1. MuKpo3I€MEHTBI —3TO

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

6)N,P K .S ,Ca Mg

B)Al, Br, Z, H20

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

6)0,1-1%

B)3-5%

3.Pacder ynoOpeHust 11t BHEKOPHEBOM OJAKOPMKH Mo yao0pe-
HUH

a)50-100rpamm/rextap

6)10-50rpamm/rexTap

B)100-150rpamm/rexTap

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

a)35-50%

6)15-20%

B)5-10%

5.Ilpusnaku nedunmra Mo B pacTCHUSX.

a) CXO/IHO C a30THBIM T'OJIO/IAHUEM, JINCThS OJIETHO —KEIThIE
0) 3agepiKka [BETEHUS

B) OrpoMHBIE ¥ TEMHO 3€JICHbIE JIUCThS
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6.HenocraTox BB pacteHmsx.

a) YMCHBIIICHHE KOJI-Ba IIBETKOB, OIIaICHUC 3aBs3ei
0) CyXOCTh ¥ OIaJICHUE JTUCTHEB

B) 'HUeHue oT KOpHS

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

0) [lepHOBO-TIOA30IHCTHIC

B) CyriauHuCTBHIE.

8.CKOJIbKO KI' BHOCSIT B IOYBY OOpPMarHuBbIe y100pCHHUS.
a)60-100kr /rexTap

6)10-50kr/rexTap

B)100-200kr/rekTap

9.HenocraTtok Zn B pacTeHUSIX IPU3HAKU

a) XJ10p03 U pO3ETOYHOCTh

0) CyXoCTh BETOK

B) Onanenne ¥ THUEHUE TIJI0JIOB.

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

0)1-5kr/rexrap

B)S5-10kr/rexrap

Opeanuueckue y0oopeHust

1.YTo0 BXOAUT B COCTAB HaBO3a

a) TBEP/bIC BBIJCICHUS KUBOTHBIX, KHUIKUE BbIICICHUS KUBOT-
HBIX, TIOJICTHIIKA

0) TBep/ible BbIACIECHUS KUBOTHBIX, TOJCTHIIKA

B) )KHMJIKH€ BBIICIICHUS )KUBOTHBIX, TIOJICTHIIKA

2.Uem OoraTsl TBEpbIC BBIICICHUS KUBOTHBIX ?

a) Azot, ¢pochop, Kanuii

0) Azort, pochop, KambIui

B) ®ocdop, kanbuuit

3. I'maBHas 3aaya pallMOHAIILHOTO XpaHEHUsI HaBO3a

a) YMEHBIINUTH MOTEPU aMMHUaKa

0) YBennuuTh MOTEpU aMMHAKa

4. K yeMy MpUBOJIUT OTCYTCTBHE WJIM HEJOCTATOK TOICTHIIKH
IUIS HaBO3a

a) Bce ykazaHHbIe HI)KE BapUAHTHI OTBETOB

0) yTeuka HaBO3HOM JKHUKHU

B) OOJbINIME TOTEPU AMMHAYHOTO a30Ta

I') YMEHBIIIAET HAKOIIJICHUE HAaBO3a B XO341CTBE

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

a) KOTJIOBAHHOT'O THIIA

0) Ha3eMHOI0 THIIA

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

a) Topd, cyxoii nepernoii, mopourkoBUIHbIN cynepgocdar

0) mopoImKOBHAHBIN cyniepdocdar

B) Topd, cyxoii mepernoit

') CyXOM MeperHou, MopoKOBHIHBIN cyniepdocdar

7. I[lpuMeHeHne NTHYBETO MOMeTa 0COOCHHO 3(PpPEeKTUBHO 111s1?
a) [11010BO-ATOJHBIX KYJIBTYp, KapTO(dens, KOpPMOBBIX KOpHE-
TJI0]I0B
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0) MI0JJ0BO-SATOAHBIX KYJIBTYP

B) KapTo(ensi, KOpPMOBBIX KOPHEILIOI0B

') KOPMOBBIX KOPHEIJIO/I0B, MJI0I0BO-SITOIHBIX KYJIbTYP

8. 13 uero coctout Topg?

a) paCTUTEIbHBIX OCTATKOB, MUHEPAJIbHBIX BELIECTB

0) MUHEPATBHBIX BEIICCTB

B) PaCTUTEJIbHBIX OCTATKOB

9.YTo nMpoucxoauT Mo BIUSHUEM HaBo3a ¢ Tophom?

a) YMEHbIIIAETCsl KUCIOTHOCTh Topda, ycrIuBaeTcs Ouoiormye-
CKasl AeSITeIbHOCTh B KOMITOCTE

0) yBeIMUYUBAETCS KUCIOTHOCTH TOp(a, yCHUIIUBAETCs OMOJIOTHU-
geckasi 1eATeIbHOCTh B KOMIIOCTE

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

10. K oprannueckum y100peHUSIM OTHOCSTCS

a) Topd

0) cynbdar Kanus

B) MOUEBHHA

r) cynepdocdar

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

0) oxojo 1,0

B) 0k0:10 2,0

r) okoio 3,0

1) okoio 5,0

12. B kakOM HaBO3€ cojepKaHue a30Ta Oosbie?

a) HaBO3 Ha TOP(SIHOM MOICTHIIKE

0) HaBO3 Ha COJIOME

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

a) MepenpeBLUINM

0) CBEXXUM

B) IOJIYTIEPENPEBILIUM

') IEPETHOEM

1) KIaCCHYCCKUM

14. CBexuil HaBO3 —3TO

a) c1abopa3IoKHUBIIASACS Macca, COJIOMa B KOTOPOW COXpaHsIeT
MEepBOHAYANIbHBIH LIBET U TPOYHOCTb.

0) onHOpoaHAst Macca, cofepkUT 50 % OT UCXOMHOM MacChl U
OpraHM4YeCcKoro BeniecTna. B Hell HEBO3MOXKHO ONpeEeTUTh 1a-
K€ OTJIEJIbHBIEC 3JIEMEHTHI MOJICTUIIOUYHBIX MATEPUAJIOB.

B) pbIXJIas 3eMJIMCTasi TEMHAsi OJTHOPOIHAsL Macca, COICPKUT He
6omee 25 % Macchl 1 OPTaHMYECKOTO BEIIECTBA OT UCXOTHOM
BEJIMYMHBI CBEKEro HaBO3a

15. Kakoe conepxaHue BOJbl B ITOJIYKHJIKOM HaBo3€e?

a)1o 90 % BojEI

0) 90-93 % BoxwI

B) Oosiee 93 % BonbI

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

a) OCCHbBIO

0) BecHOI

B) JIETOM
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17. Kaxoit Bug Topda oTinuaeTcs cinaboi CTENEeHbIO pa3ioxke-
HUS PaCTUTENBHBIX OCTATKOB U BHICOKOH KHCIOTHOCTBIO.

a) BEpXOBOi1

0) HU3UHHBIH

B) MEPEXOTHOMN

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

a) 0,2 kr

6) 0,5kr

B) 1 xr

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

a)9

0) 1

B) 3

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

a) Ui

0) KOMITOCT

B) KYpUHBII IOMET

ITo pe3ynbpTatam Tecta 00y4aromeMycsi BHICTABIISETCS OLIEHKA «OTIMYHO», «XOPOIIO», «yIOBIIE-
TBOPHUTETHLHO» WIIA «HEYJAOBICTBOPUTEIILHO.

Kputepun onennBanus orsera (Tabdi.) TOBOIATCS IO CBEIEHUS 00yYaroMUXCs A0 Hadajla TeCTH-
poBanus. Pe3ynbTar TecTUpOoBaHUs 00BABISETCS 00YUYAONIEeMyCsl HETIOCPEICTBEHHO MOCIIE €ro CAauu.

Mxana Kpurepun oueHuBanust
(% npaBUJIbHBIX OTBETOB)
Onenka 5 (OTIMYHO) 80-100
Ouenka 4 (xopomio) 70-79
Ornenka 3 (yI0BJIETBOPUTEIIHHO) 50-69
Ouenka 2 (HEeyAOBJIECTBOPUTENIBHO) MmeHee 50

4.1.3. KonTponpHas padboTa

KonTponbHas paboTa npegycMoTpeHa st 3a04H0i (popMbl 00ydeHusI.

KonTtponbHast paboTa OLEHHBACTCS KaK «3aUTCHO» WIIH «HE 3a4TCHO».

Kputepun orieHKH KOHTPOJIBLHON pabOTHI (TabJI.) JOBOAATCS 10 CBEJCHUS CTYJCHTOB Ha yCTa-
HOBOYHOM nekiuu. CozepkaHue, NOPsI0K BBIIIOJHEHUS U TpeOOBaHMsI K 0POPMIICHHIO U3JI0KEHBI B
METOAMYECKUX YKa3aHHUSX K BHIIIOJHEHUIO KOHTPOJIBHON paboThl: ArpoxumMust [DeKTpoHHBIH pecypc]
: METOJMUECKUE YKa3aHUs 110 U3YyUCHHIO JUCLUIUIMHBI U 33/1aHUs IUIs1 KOHTPOJIBbHOU paboThl 11 00y-
YaOIUXCs 10 IporpaMMam OakanaBpuara (3aoyHas (hopma 00ydeHus1)[11o HarpaBICHHUIO MO OTOBKH
35.03.04 «Arponomus»] / coct. Cunassckuii 1. B. ; FOxno-Ypansckuit 'AY, UHCTUTYT arpo3Koyioruu
.— Mmuacckoe: FOxuno-Ypansckuit 'AY, 2020 .— 37 c.
http://nb.sursau.ru:8080/localdocs/iae/ppm163.pdf

Onenka o0BsABISETCS CTYACHTY MOCJE MPOBEPKH KOHTPOIHLHOUPAOOTHI.

HIkana | Kpurepun oueHuBanus
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- CTYICHT TOJTHO YCBOMJI Y4eOHBIIl MaTepua;

- IPOSIBJISICT HABBIKU aHAJIN3a, 0000IIEHNUs, KPUTUIECKOTO OCMBICICHUS U
BOCHPUSITHSI UH(POPMALINH;

- MaTrepua U3J0XKEH IPaMOTHO, B COOTBETCTBHUH C 3aJlaHHEM, TOYHO HC-
MOJIb3YETCSI TEPMHUHOJIOTHS;

- MOKa3aHO YMEHHME WIUIIOCTPUPOBATh TEOPETHUUECKUE IMOJIOKEHHUS KOH-
KpETHBIMU MTPUMEpPaMH, IPUMEHATH UX B HOBOW CUTYaIlHH;

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

- MOTYT OBITh JOIYIIEHBl OAHA-BE HETOYHOCTHU INPHU OCBEIIEHUU BTOPO-
CTENEHHBIX BOIIPOCOB;

- TpeboBaHUs K 0(hOPMIICHHIO PaOOTHI COOTIONCHBI.

OlLleHKa «3a4TEHO»

- HE PaCKpBITO OCHOBHOE COZIEpKaHKe yueOHOTO Marepuara;

- oOHapy>XeHO HE3HAHWE WJIM HEMOHUMaHUe OOJbIlel Ui Hanboyee Bax-
HOM 9acTH y4eOHOTO MaTepHuaa;

- JIONYUICHbI OIIMOKM B ONPENEICHUH MTOHATUH, TIPU UCIOJIb30BaHUH Tep-
MUHOJIOTHH;

- He c(hOpPMHUPOBAHBI KOMIETEHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIIHNE 3HA-
HUSI, YMCHUS ¥ HABBIKH;

- TpeOoBaHus K 0pOpMIICHUIO PabOThI He COONIOIEHBI.

O1eHKa «HE 3aU4TEHO»

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

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

3a4yeT NMPOBOAUTCS MO OKOHYAHUU YTEHUS JIEKIIMH U BBHIOJIHEHUS Ja00OpaTOPHBIX 3aHATUH. 3a-
YETHBIM SIBJISIETCA MOCJIEIHEE 3aHATHE 10 AUCUUIUIMHE. 3aueT NPUHUMAETCS MPEernoaaBaTesiMu, Mpo-
BOAUBIINMU na60paToprle 3aHATUA, WJIN YUTAOUMU JICKIIUU 110 I[aHHOﬁ JUCHUITIINHEC. B cjIydac
OTCYTCTBHSI BEYILIErO MPEINoaaBaTeis 3aueT NPUHUMAETCs MpernojaBaTesieM, Ha3HaueHHBIM pacropsi-
XKeHHeM 3aBenyroriero kadenpoi. C pa3perieHus 3aBeayromero kageapoil Ha 3a4eTe MOXKeT TPUCYT-
CTBOBATh MpENoaBaTeNb KaQeapsl, MPUBICUEHHBIN AJI TOMOIIH B IPUEMe3ayeTa.

[IpucyrcTBue Ha 3adere mpenoaaBareneil ¢ qpyrux kadenp 6e3 cOOTBETCTBYIOIIETO pacmopsi-
KEHUS PEKTOPa, MPOPEKTOpa MO YIeOHON M BOCIIUTATENbHON paboTte, AupekTopHCTUTYTA HE q0TyC-
KaeTcsl.

3adet npoBoaAKUTCS B (popMe yCTHOTO ompoca, nHpopmarus o Gopme IpOBEACHUS 3aUeTa JOBO-
AUTCA OO CBCACHUA 06yqa101u1/1xc;1 B Ha4aJic ceMceCTpa.

Jlg npoBenieHus 3a4eTa BeAyIINi MPernojaBaTellb HaKaHyHe MOJy4YaeT B IUPEKTOpaTe3ayeTHO-
HK3aMEHAIIMOHHYIO BEIOMOCTh, KOTOpasi BO3BPAIIIACTCS B IUPEKTOPAT MOCTIE OKOHYAHUS MEPOTIPUSITUS
B JICHb MPOBE/ICHUS 3aUeTa UJIM YTPOM CJIEIYIOIIETO JTHS.

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

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

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

KauecTBeHHast OlleHKa «3aYT€HO», BHECEHHAs! B 3aY€THO-IK3aMEHALIMOHHYIO BEJJOMOCTb, SIBJIS-
eTcs Pe3yIbTaTOM YCIICIIHOTO YCBOGHUS Y4eOHOI0 MaTepHara.

Pe3ynbTar 3auera BhICTaBISIETCS B 3a4€THO-IK3aMEHAIIMOHHYIO BEJOMOCTh B JICHb MPOBEACHUS
3a4eTa B MPUCYTCTBUH CaMOTO 00YYaroIIerocs.
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[IpenonaBaTenn HeCyT NEPCOHATIBHYIO OTBETCTBEHHOCTH 32 CBOEBPEMEHHOCTh U TOYHOCTh BHE-
CEHUs 3aluCel O pe3yibTaTax MPOMEKYTOYHON aTTECTALNH B 3a4€THO-IK3aMEHALIMOHHYIO BEIOMOCTb.

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

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

Hapy1enne nUCUMIUIMHBI, CIIMCHIBAHKUE, MCIIOIB30BaHHE 00yJYarOIUMHUCSHEPa3pPEUICHHBIX T1e-
YaTHBIX ¥ PYKONMUCHBIX MaTepuaioB, MOOMIbHBIX TeIe(OHOB, KOMMYHUKATOPOB, TUIAHIIETHBIX KOM-
NBIOTEPOB, HOYTOYKOB U APYTUX BHUJOB JINUYHOM KOMMYHHMKAIIMOHHOM M KOMIBIOTEPHOW TEXHHUKHU BO
BpeMs 3ayeTa 3amnpenieHo. B cinyudae HapymieHus 3Toro TpeOOBaHHUS MpenojaBaTelib 00s3aH yIaluTh

00ydaromerocs: U3 ayIMTOPUU U MPOCTABUTH €My B BEIOMOCTHU OIICHKY «HE 3a4TECHO».

OOyyaromumcsi, He CIABIIMM 3a4eT B YCTAHOBJICHHBIE CPOKH IO YBAKUTEIbHOW MPUYUHE, UH-
JUBUIYAJIbHBIE CPOKHU ITPOBEAEHHUS 3aU€Ta ONPEAEIAIOTCA AupekTopoMHCTHTY TA.

OO6yuaroniuecs, UMEIOIINE aKaJeMHUUECKYIO 3aJJ0JKEHHOCTh, CAIOT 3a4€T B CPOKH, ONpeaes-
emble YHHBepcuTeToM. MHpopMaIus o TUKBUAALMU 33J0DKEHHOCTH OTMEUYAeTCsl B DK3aMEHAIMOH-
HOM JINCTE.
Honyckaercs ¢ paspemieHust nupekropa MHCTUTYTa HOCpOYHas chaya 3adera ¢ 3aluchio pe-
3yJbTaTOB B SK3aMEHAIMOHHBIH JIUCT.
HNuBanuapl U 1vna ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 30POBbS MOTYT CHAaBaTh 3a4€Thl B
CPOKH, YCTaHOBJICHHbIE WHIUBUIYaJIbHBIM YU€OHBIM IUTaHOM. MHBanuapl U auma ¢ orpaHuYeHHBIMU
BO3MOXHOCTSIMH 3JI0POBbsI, UMEIOIIME HAPYLIEHUs OMOPHO-IABUTaTEILHOIO aIlapara, JIO0MYyCKarTCs
Ha aTTECTAllMOHHBIE UCTBITAHUS B COITPOBOXKIEHUH aCCUCTEHTOB-COMPOBOXKAAIOLINX.

[Ipouienypa npoBeneHus TPOMEKYTOUHOW aTTECTAllUU ISl OCOOBIX ciiydaeB u3joxkeHa B «Ilo-
JIO)KEHUU O TEKYIIEeM KOHTPOJIE YCIIEBAEMOCTH M IMPOMEKYTOYHOM aTTecTaluu OOydaroluxcs o

OIIOIl ©6akanaBpuaTa,

CreluaguTeTa M MarucTparypbl»

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

®I'bOY BO IOxHO-Ypanbckuit

O1LIeHOYHBIE CPEACTBA

TunoBbie KOHTPOIBHBIC 33aJaHUS U (UJTM) UHBIE MaTEPHUAIIbI, HEOOXOIH-

Kox u HaumMenoBanue
WHJUKATOpa KOMIIe-

Ne | Mpble i1 o1ieHKM 3HaHUN, YMEHUH, HABBIKOB U (MJIM) OTIBITA JEATEIBHO- TEHIIUHU
CTH, XapaKTepU3YIONIMX CHOPMUPOBAHHOCTH KOMIIETCHIIUIB MTPOIIECCE
OCBOCHHS JUCITUTIINHEI
1 | 1. Arpoxumus, Kak HayKa, €€ 3aJjauu, IPEIMET U METO/Ibl UCCIICIOBAHUS. NJI-1onx-1
2. UcTopus pa3BUTHS arpOXUMHYECKUX 3HAHUM. Hcnons3yer OCHOB-
3.Bo3ayiiHoe v MOYBEHHOE MUTAHUE PACTCHUH. HbIE 3aKOHBlI €cCTe-
4. CoBpeMEHHOE MPECTABICHNUE O MEXaHU3MaX MOTJIOLIEHUS 3JIEMEHTOB | CTBEHHOHAYYHBIX

IIUTaHUS PACTCHUSAMH.

5. ConepxaHue B paCTEHHSIX U BBIHOC C YPOXKAEM CEIbCKOX031CTBEH-
HBIX KYJIBTYD JIEMEHTOB ITUTAHHUS.

6. [ToHsiTE MAaKPO3JIEMEHT MUTAHUS PACTEHUH, UX POJIb B IUTAHUU U
IIPOSYKTUBHOCTU PACTEHUM.

7. IloHATHE MUKPODJIEMEHT ITUTAHUS PACTEHUN, UX POJIb B IUTAHUU U
MIPOJLYKTUBHOCTH PACTECHUMN.

8. BausiHMe BHEIIHUX YCIOBUM CPEbl HA TOTJIOIICHNUE DJIEMEHTOB IUTA-
HUS PACTEHUSIMHU.

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

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

11. [lornoTutenbHast CiocOOHOCTH M MOTJIOMIAIONINI KOMIUIEKC TOYB, UX
3HAYEHUE B IUTAHUU PACTECHUM.

12. Arpoxumus KUCJIBIX I10YB, UX METUOPALHS.

13. ArpoxuMusi COJIOHYAKOBBIX U COJIOHIIOBBIX MTOYB, UX METHUOPALTHUS.
14. Knaccudukanus MUHEpaJIbHBIX YAOOpEHHHA.

JTUCIUTIIAH TSI pe-
HICHUA CTaHI[apTHBIX
3agady B oOJjlacTh ar-
pOHOMUH C IpHUME-
HEHHEM HH{QOpMaIn-
OHHO-
KOMMYHI/IKaI_[I/IOHHBIX
TEXHOJIOTHI
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15. OcHoBHBIE PUBHYECKUE, XUMHUYECKUE M MEXAaHHMYECKUE CBOMCTBA
MUHEPAIbHBIX YI00pEHU.

16. A30T B )KM3HHM PAaCTCHU, KPYyTOBOPOT a30THCTHIX BEIICCTB B CUCTEME
— «II0YBa — PACTEHUE».

17. Ilpoueccel aMMOHUDHUKAIIAN, HUTPUGDUKAITNH, TEHUTPUDUKAITAN —
UX OTPHUIIATENIbHAS U MTOJIOKUTENbHAs POJIb B MUTAHUN PACTCHUN a30TOM.
18. Knaccudukanust a30THBIX YI0OpEHUM, CHIPbE 711 TPOU3BOJICTBA,
KpaTKasi XapaKTepUCTHKa.

19. HuTtpaTtHble ya00peHus, UX XapaKTepUCTHKA U TEXHOJIOTUS IIpUMe-
HEHMSL.

20. AMMOHUIHBIE Y0OpEHHs, UX XapaKTEPUCTHKA U TEXHOJIOTHS ITPH-
MEHEHUSI.

21. AMMOHUIHO-HUTpATHbIE yIOOPEHNUs, MX XapaKTEPUCTUKA U TEXHO-
JIOTHsI TPUMEHEHHMSL.

22. AMusiHbIe y100peHus, X XapaKTePUCTUKA U TEXHOJIOTUSI IPUMEHE-
HUS.

23. Kuzakue a30THbIE yI00pEeHUS, NX XapaKTEPUCTUKA, TEXHOIOTUs
PUMEHECHHUSL.

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

25. Knaccudukanus ¢pochopHbIX yaoOpeHHid, CHIpbE A1l MPOU3BOCTBA,
KpaTKas XapaKTepUCTHKa.

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

27. JINMOHO-IIUTPATHO pacTBOpUMbIE pochopHbIe yI0OpEHUs, UX Xa-
PaKTEpUCTHUKA U TEXHOJIOTUs IPUMEHEHHUS.

28. Tpyano pactBopuMsble pochopHbIe yI0OPEHUS, UX XapaKTePUCTHKA
Y TEXHOJIOTHs IPUMEHEHHUS.

29. Kanuii B )KU3HU pacTEHUH, COAEpKAHUE U COCTAB KaJlus B IIOYBE.
30. Knaccudukanus KanuiiHbIX yI0OPEHHA, CHIPhE JIJIsT TPOU3BOICTBRA,
KpaTKasi XapaKTepUCTHKaA.

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

32. Kanuiinple ynoOpeHus, He CoAepIKaIue XJIop, UX XapaKTepUCTUKA U
TEXHOJIOTUSI IPUMEHEHUSI.

33. Knaccudukanust KOMIUIEKCHBIX yA00pEHHH, MX KpaTKas XapaKTepu-
CTHKA, TEXHOJIOTUSI IPUMEHEHUS.

[IIkana u KpUTEpUU OLIEHUBAHMS OTBETA O0YYAIOIIETOCs MPeICTaBICHbI B TAOIHULIE.

IlIxana Kpurtepuu onenunBanus

O11leHKa «3a4TEHO»

3HaHKE MMPOrPaMMHOT0 MaTepHaja, yCBOSHHE OCHOBHOW M JONOJTHUTEIILHOM
JUTEPATyphl, PEKOMEHIOBAHHOM MPOrpaMMOM IUCIHILIMHBI, MPAaBUILHOE
peleHne 3a1auu (JOMyCKaeTcsl HaJTMYie MaO3HAYNTEbHBIX OMIMOOK MIIN
HEJI0CTaTOYHO MOJHOE PACKPBITHE COJIEpKaHNE BOIIPOCA, UIH MOTPEUTHOCTD
HETIPUHIUITAAIFHOTO XapaKkTepa B OTBETE Ha BOIIPOCHI).

JIOTIOTHUTENBHBIM YCIIOBHEM MOJYYEHHS OLIEHKU «3a4TeHO» MOTYT CTaTh
XOpOIIHe MOKa3aTeIN B XO€ MPOBEACHUS TEKYIIEro KOHTPOJIS U CHCTeMa-
TUYECKasi akTUBHas paboTa Ha yUeOHbIX 3aHATHSIX.

O1eHKa «HE 3a4TEHO»

npo0esibl B 3HAHUAX OCHOBHOI'O IIPOrpaMMHOI0 MaTepuaia, MPUHIUIHAIb-
HBIC OIMOKY IPHU OTBETE HA BOMPOCHI.
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4.2.2. DK3aMeH

DK3aMeH sBisieTcss (POpMOIl OIIEHKM KayecTBa OCBOCHHS OOYyYarolIuMCsi OCHOBHOM Mpogeccro-
HAJIBHOW 00pa30BaTeNbHOM MpOrpaMMBbl MO paszenaM IUCHHUILIHHBL. 1o pesynbraTam sk3ameHa o0y-
YAFOIIEMYCsl BBICTABIISICTCS OIEHKA «OTJIMYHO», «XOPOII0», «yJIOBICTBOPUTEIHLHO» WIH «HEYIOBJIC-
TBOPUTEIBHO».

DK3aMeH MO JUCUUIUIMHE MPOBOJUTCS B COOTBETCTBUU C PACHHCAHHEM MPOMEXKYTOYHOU arTe-
CTalluM, B KOTOPOM YKa3bIBAa€TCsI BPEMSI €r0 NMPOBEACHUSI, HOMEP ayIUTOPUH, MECTO MPOBEACHUS KOH-
CyJbTallMi. YTBEp:KICHHOE paclucaHUe pa3MellaeTcss Ha MH(GOPMALMOHHBIX CTEHJaX, a TaKKe Ha
ounmansHOM caiite YHHUBEpCHUTETA.

YpoBeHb TpeOOBaHMIT AJisl MPOMEKYTOUHOM aTTecTalluy 00y4aroluXcsl yCcTaHaBIMBaeTcs padbo-
Yeil mporpaMMoi AMCHUUIUIMHBI U JJOBOAUTCS 0 CBEICHUS 00YUaIOIIMXCs B HaYalle CeMecTpa.

DK3aMeHBbI TPUHUMAIOTCS, KaK MpaBWiIo, JiekTopamu. C paspenieHus 3aBeayromero kapeapoi
Ha HK3aMEHE MOKET MPUCYTCTBOBATH MPENoAaBaTeNb Kadeapsl, MPUBICUECHHBIN IS TIOMOIIM B IpHe-
Me sK3aMeHa. B ciydyae oTCyTCTBHUS BeIyIlero npernojaBaTelis 3K3aMeH MPUHUMAETCs MpernoaBaTe-
JieM, Ha3HAuYEHHBIM PacIopsHKEHUEM 3aBEAyIONIero Kadeapoid.

[TpucyTcTBHE Ha 3K3aMeHe MpernoaaBareseil ¢ npyrux kadenp 6e3 COOTBETCTBYIOIIETO PACIIO-
PSDKEHUST PEKTOpa, MPOpEeKTopa Mo y4eOHON U BOCIIMTATeNIbHOW paboTe uin aupekTopa MHCTUTYTa He
JIOITyCKaeTCsl.

Jliga mpoBeneHus 3K3aMeHa BEAyIIMH IIpernojaBaTellb HaKaHyHE I0JIydaeT B JUPEKTOpaTe3a-
YEeTHO-3K3aMEHAIlMOHHYIO BE€JOMOCTb, KOTOpasi BO3BpPALIAETCS B AUPEKTOPAT MOCIE OKOHYAHUS MEpo-
MPUATHS B IEHb IPOBEACHMS dK3aMEHa WM YTPOM CIIEIYIOIIETO JTHS.

DK3aMeHbl IPOBOASATCS MO OUJIeTaM B YCTHOM WJIM MMMCBMEHHOM BHUJE, 100 B BUAE TECTHPOBA-
HUS. DK3aMEHAIMOHHBIE OMIJIETHI COCTABIIAIOTCS MO YCTAaHOBICHHOH (hopMe B COOTBETCTBHH C YTBEP-
KJICHHBIMU KadeIpoi 5K3aMEHAllMOHHBIMU BOMPOCAMH W YTBEPXKAAIOTCS 3aBeAyIomUM Kadeapoi
eXeronHo. B bunere copepxkutcst He 6oee 3 BOMPOCOB.

DK3aMeHaTopy NMpeAoCTaBiIsieTcs MPaBo 3aJaBaTh BOIPOCHI CBEpX OUJIETa, a TaKKe IOMUMO TEO-
PETUYECKHUX BOMPOCOB JaBaTh JJIsl PELICHMS 3a1a4d U NPUMEPHI, HE BBIXOASIINE 32 PAMKH IPOMIEH-
HOTO MaTepHalia o 3y4aeMol AUCLHUILINHE.

3HaHUs, YMEHHUSI M HaBBIKM OOYYalOIIUXCS ONPENENAIOTCS OICHKAMU «OTJIMYHO», «XOPOIIO»,
«YIOBIIETBOPUTEIBHO», «HEYJOBIETBOPUTEIHHO» U BBICTABJISIOTCS B 3a4€THO-IK3aMEHALIMOHHYIO Be-
JIOMOCTB 00Yy4YaroIerocs B IeHb 9K3aMeHa.

[Ipu mpoBeneHHHM YCTHOTO 3K3aMeHa B ayJIUTOPHH HE JIOJDKHO HAXOJIUThCA Oosiee 6 oOyuaro-
LIUXCS HA OJHOTO NPENOJaBaTEINs.

[Ipu mpoBeneHUN YCTHOTO 3K3aMeHa 00ydJaromuiics BbIOMpaeT 3K3aMEeHAlMOHHBINA OUJIET B CITy-
YaiiHOM TMOPSAKE, 3aT€M Ha3bIBaeT (PaMUIINIO, UMsI, OTYECTBO M HOMEP IK3aMEHAI[MOHHOTO OHMIIeTa.

Bo Bpems sk3ameHa oOydaromiuecsi MOTYT MOJIb30BaThCS C pa3pellieHusl 3K3aMeHaTopa Ipo-
rpaMMO# TUCIMILIMHBI, CIIPAaBOYHONH M HOPMATUBHOW JINTEPATYpOH, APYTUMH TOCOOUSMHU U TEXHUYE-
CKHMH CPEJCTBAMHU.

Bpemst moAroToBky oTBETa MpH caade SK3aMeHa B YCTHOM (opMe TOHKHO COCTABIISATh HE MEHEE
40 MuHYT (TI0 >KEJTAaHWIO 00YYaloIIerocsi OTBET MOXKET OBITh TOCPOYHBIM). Bpemsi oTBeTa — He Oomee
15 MunyT.

OOyyaromuiics, UCTIBITHIBAIOLIUIN 3aTPYIHEHUS IPU MOATOTOBKE K OTBETY 1O BHIOpAaHHOMY UM
Ousery, UMeeT MpaBo Ha BHIOOP BTOPOTO OHMIIETa C COOTBETCTBYIOLIUM IPOAJICHHEM BPEMEHU Ha IMOJ-
roToBKy. [Ipy okoHUaTeNTbHOM OLICHMBAaHMU OTBETA OI[CHKA CHUXAeTcs Ha oauH Oami. Beigaua TpeTsh-
ero Omiiera He pa3peraeTcs.

Ecnu oOy4aromuiics sBUJICS Ha SK3aMEH, U, B3sIB OUJIET, OTKA3aJICs OT MPOX0KIECHUS aTTecTallun
B CBSI3M C HEMOJATOTOBJIEHHOCTBIO, TO B BEIOMOCTU €MY BBICTABIISIETCS OLIEHKA «HEYJOBJIETBOPUTEIb-
HO».

39



HapymeHHe JUCHUITIIMHBI, CIIMChIBAHUEC, HUCIIOJIB30BAHHUC O6y‘-IaIOH_II/IMI/IC}IH€p3.3p€I_HeHHBIX I1c-
YaTHBIX M PYKONMUCHBIX MaTepuaioB, MOOMIbHBIX TeIe(OHOB, KOMMYHUKATOPOB, TUIAHIIETHBIX KOM-
NBIOTEPOB, HOYTOYKOB U JAPYTUX BHUJOB JINUYHOM KOMMYHHMKAIIMOHHOM M KOMIBIOTEPHOW TEXHHUKH BO
BpeMs aTTECTAllMOHHBIX MCTIBITAaHUM 3ampenieHo. B coyyae HapylieHus 3Toro TpedoBaHus Mpenojana-
TeNb 00s13aH YJAUTh 00YYaroIIerocst U3 ayIMTOPHU U MPOCTAaBUTh €My B BEJJOMOCTHU OIICHKY «HEYJIO0-
BJIETBOPUTEIBHO».

BricTaBiieHHE OLIEHOK, ITOJIYYEHHBIX IIPU IOJABEICHHUM PEe3yJbTAaTOB IIPOMEKYTOYHOM aTTECTa-
LMY, B 3aYETHO-3K3aMEHAIMOHHYIO BEJIOMOCTbh MPOBOAMUTCA B MPUCYTCTBUU CAMOT0 OOYyYarouierocs.
Hpeno;[aBaTeJm HECYT NCPCOHAIbHYIO OTBCTCTBCHHOCTH 3a CBOCBPCMCHHOCTH U TOYHOCTH BHCCCHUA
3amucel o0 pe3yiabTaTax MPOMEKYTOYHON aTTECTALMH B 3a4€THO-IK3aMEHAMOHHYIO BEIOMOCTb.

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

Jiist 00ydaronmxcsi, KOTOpble He CMOTJIM CAaTh 3K3aMEH B YCTaHOBJIGHHBIE CPOKH, Y HUBEPCHU-
TET YCTaHABIMBAET MEPHUOJ JUKBHIALMH 33J0JDKEHHOCTH. B 3TOT mepmon mpenopaBaTeny, NpUHH-
MaBIIHC 3K3aMCH, NOJDKHBI YCTAHOBUTH HEC MCHCC 2-x I[Heﬁ, Koraga oHu 6YI[yT MNpUHUMATh 3aJ10JIKCH-
Hoctu. MH(popmanus o TMKBUIAIUY 330PKEHHOCTH OTMEUYaeTCsl B 9K3aMEHAIllMOHHOM JIMCTE.

O6y‘laIOH_II/IMC}I, MOKa3aBIIMM OTJIMWYHBIC U XOPOIINWEC 3HAHUSA B TCUCHUC CEMCCTpa B XOAC IIO-
CTOSIHHOTO TEKYILIEro KOHTPOJI yCIIEBAeMOCTH, MOKET OBITh MPOCTaBJICHA HK3aMEHAIIMOHHAs OlLlEHKa
AOCPOYHO, T.C. 663 cAadyu 5K3aMcCHa. OI.[GHKa BBICTABJISICTCA B BKBaMeHaHHOHHBIﬁ JIUCT UJIN B 3a4CTHO-
9K3aMEHALMOHHYIO BEIOMOCTb.

I/IHBa.HI/II[I:I " Jinga ¢ OrpaHUYCHHBIMU BO3MOJKHOCTSAMHU 3OO0POBBSA MOTYT CAaBaThb 3K3aMCHBI B
MEKCECCHUOHHBIN MEPHOJ] B CPOKH, YCTAHOBJICHHbIE MHIMBUYaTbHBIM YU€OHBIM MJIaHOM. VIHBanu b 1
Jiuia ¢ OrpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbS, UMCIOINNEC HAPYUICHUA OIMOPHO-ABUTAaTCIILHOTO
anmapara, JONYCKalTCs Ha AaTTECTALlMOHHBIE WCIBITAaHUS B CONPOBOXKICHUU ACCHUCTEHTOB-
COMPOBOXKIAIOIIHNX.

[Tpouenypa mpoBeaeHUs] MPOMEKYTOUHON aTTecTalluy JUIsl 0COOBIX ciayyaeB uznoxeHna B «[lo-
JIOKEHUH O TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH M IMPOMEKYTOYHOM aTTecTalmuu OOydaromuxcs MO
OIIOIl OakanaBpuara, choenuanurera u Maructparypsl» @OI'BOY BO  HOxHo-Ypansckuit
IF'AY(IOYpI'AVY-I1-05-97/04-22 ot 30.08.2022 r.).

Ol1IeHOYHBIE CPEJICTBA Kon n HaumeHoBaHue
TunoBeie KOHTPOIILHBIC 3a/IaHUS U (UITN) UHBIE MaTepPHAIbl, HEOOXOUMBIC I | MHAMKATOPA KOMIIE-
OIICHKHU 3HaHUW, YMEHHI, HABBIKOB M (MJIM) OTBITA JEATEIIbHOCTH, XapaKTepH- TEeHIUH
3yIOMUX chOPMUPOBAHHOCTH KOMIIETSHIIMIB MPOILIECCE OCBOCHUS UCIIUILIH-
HBI
1. Arpoxumwusi, Kak HayKa, €€ 3aJlaud, IPEeIMET U METOAbI UCCIICTOBAHUS. WJI-1onk-1
2. Hcropus pa3BUTHS arpOXMMHYECKUX 3HAHUM. Hcnone3yer OCHOB-
3. BozayiiHoe v MOYBEHHOE MUTAHHUE PACTEHUN. HbIE 3aKOHBI ecTe-
4. CoBpeMeHHOE MPE/ICTABIIEHUE 0 MEXAHU3MAaX MOTJIOIICHHS JIEMEHTOB | CTBEHHOHAYYHBIX
MUTAHUSI PACTCHUSIMU. JUCHUIUIMH Il pe-
5. CopepxaHue B paCTEHHUSX U BBIHOC C YPOYKAEM CEJIbCKOXO3SICTBEH- HIEHUsl CTaHJAPTHBIX
HBIX KYJIbTYp 3JIEMEHTOB ITUTAHUS. 3aJa4 B 00JacTH ar-
6. IloHsATHEe MaKpO3JIEMEHT NMUTAHUS PACTEHUM, UX POJIb B MUTAHUU U pOHOMHHM C TpUMeE-
MPOJyKTUBHOCTU PACTEHUH. HeHueM uHpopmanm-
7. lloHATHE MUKPOSJIEMEHT MUTAHUS PACTEHUM, UX POJIb B MUTAHUH U OHHO-
MPOJYKTUBHOCTU PACTEHUMH. KOMMYHHUKAIIMOHHBIX
8. BrusHue BHEIIHUX YCIOBHUM Cpe/ibl HA MOTJIOMICHUE YIEMEHTOB MUTA- | TEXHOJOTUH
HUS PACTCHUSIMU.
9. MuHepanbHas 4acTh MMOYBbI U €€ 3HAYCHNE B MUTAHUHU PACTECHUM.
10. Oprannyeckoe BELECTBO MOYBBI U €70 3HAYEHNUE B TUTAHUM PACTEHUM.
11. IlormorurenbHas CIIOCOOHOCTE U ITOTJIOIIAOIINIT KOMIUIEKC ITOYB, UX
3HAYCHHUE B MTUTAHUU PACTCHUI.
12. ArpoXumusi KUCIIBIX MMOYB, UX MEIUOPAIIUS.
13. ArpoXumusi COJIOHYAKOBBIX U COJIOHIIOBBIX MTOYB, UX MEIUOPALIHSL.
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. Knaccudukanus MuHepanbHBIX yI00pPECHHM.

. OcHoOBHBIE (pH3HUECKUE, XUMUYECKHE U MEXaHUYECKHE CBOMCTBA MH-
HEpaAJIbHBIX YI0OPECHUIA.

A3OT B KU3HU pacTeHUil, KPyrOBOPOT a30THCTHIX BEIIECTB B CUCTEME —
«I10YBa — paCTCHHUC».

ITporiecchl aMMoHU(UKALIUHT, HUTPUDUKAITIH, JCHUTPUDUKALIUN — UX
OTpULaTeNIbHAS U TIOJIOKUTENbHAS POJIb B MUTAHUN PACTEHUN a30TOM.
Knaccudukanus a30THBIX yA0OpEHHA, CHIPHE AJIsl POU3BO/ICTBA,
KpaTKasl XapaKTepPUCTHKA.

HuTtpatHble yao0peHus, ux XxapakTepuCTHKa U TEXHOJIOTHUS IPUMEHe-
HUSL.

AMMOHMITHBIE YTOOPEHUS, UX XapaKTEePUCTUKA U TEXHOJIOTHSI IPUMe-
HECHMSL.

AMMOHMITHO-HUTpPATHBIE yI00pEHUs, X XapaKTepPUCTHUKA U TEXHOJIO-
TUS IPUMEHEHUSI.

AMuHble yT10OpeHUs, UX XapaKTEePUCTUKA U TEXHOJIOTHs IPUMEHEHHUSI.
Kunxue azoTHbIE yI0OpeHUS, X XapaKTEPUCTHUKA, TEXHOJIOT U TIPHU-
MEHEHHUSI.

®ocdop B KU3HU paCTEHUH, cojiepkaHue U cocTaB (hocdopa B OUBe.
Knaccudukanus pochopHbIX yaoOpeHuid, CIpbE uTsl MPOU3BOJICTBA,
KpaTKasi XapaKTepPUCTHKA.

BomopactBopumeie ¢pochopHbIe yIOOpEeHHS, HX XapaKTEPUCTHKA U
TEXHOJIOTUS] IPUMEHEHUSI.

Jlumono-iuTpaTHO pacTBopruMbie hochOpHBIC yIOOPEHHS, HX XapaK-
TEPUCTUKA U TEXHOJIOTHUS IPUMEHEHUS.

Tpynno pactBopuMsbie pochOpHBIE YIOOPEHHS, NX XapaKTEPUCTHKA U
TEXHOJIOTUS IPUMEHEHUSI.

Kanuii B )xu3HU pacTeHUi, COIEP)KAHUE U COCTAB Kajus B MTOYBE.
Knaccudukanus kanuiHbIX y100peHHid, ChIpbE AT IPOU3BOCTBA,
KpaTKasl XapaKTepUCTHKA.

Xiopcoaeprkalye KauiHbele yT00peHus, UX XapaKTepUCTHKA U TeX-
HOJIOTUS TPUMEHEHHUS.

Kanwuiinble ynoOpenus, He cofepKalie XJop, UX XapakTepUCTHKa U
TEXHOJIOTUS IPUMEHEHUSI.

Knaccugukanus KOMIIEKCHBIX YI0OpEHUil, UX KpaTKasi XapaKkTepu-
CTHKa, TEXHOJIOTUS IPUMEHEHHUS.

MukpoynoOpeHusi, UX 3HaYeHUE U TEXHOJIOTUS IPUMEHEHHUS.
Krnaccudukanus opraHnueckux ya1oOpeHHid, ux 3HaueHue B 3emMiieie-
Y.

[ToncTunoyHb HABO3, TEXHOJIOTUS IPUTOTOBJICHHSI, XpaHEHUS U
ycioBus 3P(HEKTUBHOTO UCTIOTH30BAHUSI.

becnoacTrunounbit 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, TEXHOJIOTUS IPUTOTOBICHUS U IPUMEHE-
HUS B KQUECTBE OPTaHUYECKUX YA00pEHUH.

Topd, canponienu — BUJIbI ¥ TUIIBI, TEXHOJIOTUSI IPUTOTOBICHUS U UC-
II0JIb30BAHUS B KAUECTBE OPraHMUECKUX yI0OpEeHHUH.

. He TpagutninonHbie BUABI OPTaHUYECKUX yI00PECHHM.

Tpertuii Bonpoc 0u1eTa — pelieHue 3aa4u, 0a30Bbie IPUMeEpPbHI:
1. Cozeprkanuie a30Ta B 3epHE SPOBOM MIISHHUIIBI IPU YOOpKe cocTaBuio 1,8
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%, BnaxxHOCTb — 21 %. KakuMm Oyner comepxkaHue a30Ta IPH CTaHIapTHOMN
Braxknoctu (14 %)?
Omeem: 1,96 %
2. Ilpu y6opke Ha TOK qoctaBieHo S0 T 3epHa ¢ BIaxxHOCThIO 28 %. Ilocne
MoApabOTKH BIAKHOCTh YMEHbIIUIIACK 10 15 %. OnpenenuTs Maccy 3epHa
nocie mopadoTKH.
Omeem: 42,4 m
3. I noIKOpMKH 3ariaHupoBaiid 15 % pacTBOp MOYEBHUHBI M YCTaHOBHIIN
pacuéruyro Hopmy 30 kr a.B./ra. Paccuntarh 00b€M pacTBopa Ha Ira.
Omeem 369,6 i/2a
4. Ha xako¥ Myio1aaM MO>KHO IMTPOBECTH a30THYIO0 BHEKOPHEBYIO MOJKOPMKY
03UMOM MIICHUIIBI, €CTIU T0IMYyCTUMAask KOHIIEHTPALUsl pacTBOpPa BHOCUMON MO-
ueBMHKI cocTaBiseT 20 %, B Hanuuuy uMeetcs 120 M> BOIBI M HOpPMA TOI-
kopMmku 30 kr A.B./ra.
Omeem: 459,8 ca
5. OnpenenuTh 103y MOYEBUHBI 1 aMModoca B pu3nueckoM Bece Mo yposKai
CaxapHOM CBEKJIbI, €CIIM PEKOMEHI0BaHO BHECTU N70P100.
Omeem: ammogpoc — 200 xe/2a, mouesunvt — 109 ke/ea
6. Ilepen moceBoM 371aKOBOM MHOTOJIETHEN TPaBbl PEKOMEHI0BAHO BHECTH Nog
P100 Kso. B Hanmmuum nmeercss ammuavHasi cenurpa, aMMooC B XJIOPUCTHII
kanuil. OnpeaenuTs 103y UX BHECEHUS Ha 1 ra.
Omeem: ammopoc — 200 xe/ea, ammuaunasn cenrumpa — 206 xe/ea, xnopucmolil
kanuu — 83 ke/ea
7. OnpenenuTs HOPMY 1.B. YAOOPEHUH, €CIIH O] IPOBYIO MINICHUITY Ha TIJI0-
mrane 100 ra BHecnu 15 T ammodoca, 10 T XJTOpUCTOro Kalus U 5 T MOYCBUHBI.
Omeem: N3sP75Kso
8. YCcTaHOBUTH HOPMY YAOOPEHUH B KI/Ta JEHCTBYIONIETO BEIIECTBA, €CIIH MO/
KyKypy3y Ha miomiaap 200 ra 6su10 BHeceHo 50 T ammodoca u 30 T amMuay-
HOU CEJIUTPHI.
Omeem: N76Pi2s
9. Jlns mosydeHus miIaHupyeMor ypoxKaiHOCTH HeoOXxo1uMo Ha riomaas 500
ra BHECTH 45 T AEHCTBYIOIIEro BEIIeCTBa a30THBIX yo0penuii u 30 T neit-
CTBYIOIIIETO BemecTBa PochopHBIX yaoOpeHuii. B Xo3siicTBe nMeeTcss aMMu-
agyHas cenmutpa 150 T, 45 T MoueBUHBI. CKOJIBKO HEOOXOIUMO MPUOOPECTH
ammodoca u 1BoitHoro cynepgocdara, 4ToObI yAOBIETBOPUTH MOIHYIO T10-
TPEOHOCTH B YIOOpEHUSIX.
Omeem: 60 m 0soiinoco cynepgocghama
10. ITox mymaHupyeMBbIii yposkaid spoBoi mineHuIbl B 2 1/ra Tpedyercs 100
Kr/ra a.B. pochopHBIX yaoOpeHHid, n3 KOTOphIX 70 Kr/ra peKOMEH/I0BaHO BHE-
CTH OCEHBIO 1o 35106 1 30 Kr/ra B psiAKK TpH moceBe. ONpeaenuTh 103y OC-
HOBHOTO U PSIIKOBOTO BHECEHHUS ABOMHOTO cymnepdocdara.
Omeem: 0o nocesa — 143 ke/2a, noxanvro — 61 k2/2a

[Ikana u KpUTEpUN OLIEHUBAHHS OTBETA 00YYAIOLIETOCAIIPEICTaBIICHBI B Ta0IHIIE.

HIkana Kpurepun oueHuBanus

- 00yJaronuics MoJTHO YCBOMII yU€OHBIN MaTepual;

OneHka 5

3yeTcsl TEPMUHOJIOTHEH;
(OTIIUYHO)

CBSI3HOTO OIMMCAHUS SBICHUH U IMPOLECCCOB;

- TIOKa3bIBACT 3HAHNE OCHOBHBIX MOHITHI JAUCHUIUIMHBI, TPAMOTHO IOJIb-

- IPOSIBIISICT YMEHHUE aHAJIM3UPOBaTh U 0000I1aTh HH(POPMAIUIO, HABBIKH
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- JIEMOHCTPUPYET YMEHHE M3J1araTb Marepual B ONpeAeJeHHON Jlornye-
CKOM TOCIeI0BATEIBHOCTH,

- TIOKa3bIBa€T YMEHHUE WIJUTIOCTPUPOBATh TEOPETUUECKUE MOJIOKEHUS KOH-
KpPETHBIMU IIpUMEPAMU;

- IEMOHCTpHUpPYET CPOPMUPOBAHHOCTh U YCTOWUYMUBOCTh 3HAHUMN, YMECHUI
Y HABEIKOB,;

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

Onenka 4
(xoporo)

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

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

- B M3JIOKEHUU MaTepHasia JONylleHbl He3HAYUTEIbHbIE HETOYHOCTH.

Onenka 3
(YZIOBIIETBOPUTENHHO)

- 3HAaHUE OCHOBHOTO MPOTPAMMHOT0 MaTepuaga B MUHUMAIBHOM 00BEME,
MOTPEIIHOCTH HENPUHLMUIINAIBHOIO XapaKTepa B OTBETE Ha HK3aMEHeE:
HETIOJHO WJIM HETIOCJIE0BATENbHO PACKPBITO COAEpKaHUE MaTepuana, HO
MOKa3aHo 00I1lee MOHUMaHKEe BOPOCOB;

- UMETUCh 3aTPYJHCHHs WU JOMYIIEHBI OMMOKHA B OMPEICICHUN TTOHS-
TUN, UCTIONB30BAaHUM TEPMHUHOJIOTHH, ONMHMCAHUU SIBICHUH U MPOIIECCOB,
WCIIPaBJIEHHBIE MOCTIE HABOASIINX BOIIPOCOB;

- BBIABIICHAHEAOCTAaTOYHAs C(HOPMUPOBAHHOCTh 3HAHUN, YMEHHH H
HABBIKOB, O0YYArONIMIICSI HE MOXKET MPUMEHUTh TEOPHIO B HOBOW CHUTYya-
07078

Ouenka 2
(HEey1OBJIIETBOPUTEILHO)

- Ipo0OeITbl B 3HAHHUSX OCHOBHOTO MPOTPAMMHOTO MaTepualia, MPUHIUIIH-
aJbHBIC ONTMOKH TIPY OTBETE Ha BOIIPOCHI;

- oOHapyXeHO HE3HAaHWE WM HEMOHMMaHue OOJbIIeld Wiu Hambosee
Ba)XHOH yacTH yuyeOHOTO MaTepHuaa;

- JOMYIIEHBbl OMHOKH B OINPEACTICHUN TOHATUN, TPH HCIOIH30BAHUH
TEPMUHOJIOTHH, B OTIMCAHHH SIBIICHUH M TIPOIIECCOB, KOTOPHIC HE HCITPAB-
JIEHBI TIOCIIE HECKOJIBKHUX HABOJISAIINX BOTIPOCOB;

- He C(POPMHPOBAHBI KOMIIETCHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIIHE
3HAHUS, YMECHHUS U HABBIKU.

4.2.3. KypcoBas paboTa / KypcoBOi POEKT

Kypcoas pabota / KypcoBO MpOEKT HE MTPEAYCMOTPEHBI YICOHBIM TIJIAHOM
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