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

1.1. Heap 1 3a1a4n TUCHUTLIIHHBI

Hean AMcUNIMHBI
BakanaBp no nanpasienuto noarotoBkd 35.03.04 ArpoHoMUs JOKEH ObITh TMOATOTOBIIEH K pe-
HIEHUI0 3aJad  [poQEeCCHOHATBHOM  AEATENbHOCTH  CIEAYIOUIEr0 TUIA: IMPOU3BOJCTBEHHO-
TEXHOJIOTHYECKOM.

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

3agauu TMCHMILIHHBI:

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

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

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

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

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

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

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

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

Kox u HaumenoBanue
WHJIUKATOpa J0CTH-
JKEHUSA KOMIIETEHIINHU

Dopmupyemslie 3YH

3HaHHUA

YMEHHUS

HaBBbIKU

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

OOyuaromuiicss JT0KeH
3HAaTh OCHOBHBIEC 3aKOHBI
€CTECTBEHHOHAYYHBIX

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

npuMeHeHueM  uH)op-
MalluOHHO-
KOMMYHHKAIITHOHHBIX

texnojoruit — (b1.0.02-
3.1)

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

npuMeHeHueM uHpop-
MaIOHHO-
KOMMYHHKAITHOHHBIX

texaonoruii — (b1.0.02-
V.1)

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

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

npuMeHeHueM  uHOop-
MalluOHHO-
KOMMYHHKAIITHOHHBIX

texnojoruit — (b1.0.02-
H.1)




I1K-12. CriocoGeH KOHTPOJMPOBATH PEATM3ALNI0 TEXHOJIOTUYECKOTO Mpollecca MPOU3BOJCTBA IPO-

JYKITUW PaCTEHUEBOCTBA

Kox u HaumMeHoBanue

dopmupyembie 3YH

WHJIUKATOpa JOCTH-
JKeHUS KOMIISTSHIIUHN

3HaHUA

YMEHHUS

HaBBbIKU

NA-3 1IK-12 OOyuaronuiics I0KEH

Kontponmpyer kade- | 3HaTh NP0  KOHTPOIb

CTBO BHCCCHUSA y,[[06— KadecTBa BHCCCHUA

peHuii ynoopenuit — (b1.0.02-
3.1)

OOyvarommiicss JTOMKEH
YMETh KOHTPOJHPOBAThH
Ka4eCTBO BHECCHUS
ynoopenuii — (b1.0.02-
v.1)

OOyygarommiicss JTOKEH

BIAJETh: METOJAaMHU |
HaBBIKAMH KOHTPOJIS
KauecTBa BHECEHUS

ynobpenuit — (b1.0.02-
H.1)

2. MecTo aucuumjinnbl B crpykrype OITIOIT

JuctumimHa «ATpOXUMHS» OTHOCUTCS K 0053aTEbHON YacTH OCHOBHOM MpodeccroHalbHOM

00s13aTeIbHOM MPOTpaMMbI OaKajgaBpHuaTa.

3. O0béM AUCHUIINHBI U BBl y4e0HOH padoThI

OO0BeM OUCHUININHEI cocTaBigeT S5 3aueTHble equHubl (3ET), 180 akanemuueckux Jacos (na-

nee yacoB). JlucuunianHa u3yqaercs:

— ouHas ¢opma o0yueHus B 5, 6 cemecTpax;

—3a04Has (hopma oOyueHus Ha 3 Kypce.

3.1. Pacnpenenenne o0beMa JMCHMIIMHBI IO BUAAM Y4eOHOI padoThI

KonnuecTBo yacos
Bunt yueOHoit paboTs! oyHas hopma 3aouHas Gpopma
o0y4yeHHs o0y4YeHHS
KonrakTHasi pa6ora (Bcero), 108 18
B TOM 4HcJe NPaKTH4YecKasi NOAr0TOBKA
B Tom umncne:
Jlextmm (JI) 40 8
ITpakTnueckue 3ansatus (113) - -
Jlabopartopusie 3ansTus (JI3) 68 8
CamocrosiTesibHast padoTa 00y4arOIIMXCs 45 155
(CP)
KoutpoJsb 27 9
HToro 180 180
3.2. PacnpenesieHue yueOHOIro BpeMeHH IO pa3jejiaM U TeMaM
Ounas ¢popma o0ydeHHs
B Tom uncne .
6 =
Ne HaumenoBanue pasnena u Bcero KOHTaxTHad pabota g
TEMBI TeEM 4acoB T 3 3 Cp é
1 2 3 4 5 6 7 8
BBenenue 2 2 - - 0 X




Paznen 1 XuMuueckuii cOCTaB M MUTAHUE PACTECHUN

XMMHUYECKUN COCTaB U IH-

1.1 . 26 4 18 - 4 X
TaHHWE PACTEHUN
Pa3nen 2 CpolicTBa MOYBBI U XMMHUYECKAs MEIHOPALMs B CBSI3U C IUTAHUEM PACTEHUHN U
IPUMEHEHUEM YI0O0pEeHUI
CBoiicTBa MOYBHI B CBSA3U C
2.1 | nuTaHWEM pacTEHHI U TIPU- 28 6 18 - 4 X
MEHEHHEM YAO0OpeHHiA
Xumuyeckas MeMopanus
2.2 | mo4B (M3BECTKOBAHHUE U 14 4 6 - 4 X
THIICOBAHUE)
Paznen 3 MunepasibHble yA0OpeHUs!
3.1 | A3otHbIe ynoOpeHus 10 2 4 - 4 X
3.2 | ®ochopHbie y1oObpeHus 8 2 4 - 2 X
3.3 | Kanuiinele ynoOpenus 9 2 4 - 3 X
3.4 | Mukpoynobpenus 8 2 4 - 2 X
3.5 | KommnekcHbie ynobpenus 6 2 2 - 2 X
Paznen 4 Oprannueckue ynoOpeHus
4.1 | Oprannueckue ynodpenns | 22 | 2 | 4 | - 16 X
Paznen 5 Dkosi0rus 1 5KOHOMUKA TPUMEHEHUs y100peHui
51 TexHo0rUM XpaHEHUS " 10 6 ’ ) > X
pUMEHEHHsI y100peHui
59 DKOJIOTHYECKHUE ACTIeKTHI 10 6 ’ ) > X
pUMEHEHHsI y100peHui
KoHTtpounb 27 X X X X 27
OO6mas TpyA0eMKOCTh 180 40 68 - 45 27
3aounas popma o0yueHust
B Tom uncne -
Ne HaumenoBanue pasnena u Bcero KOHTAKTHAA pabora g
TEMBI TeEM 4acoB T 3 m Cp 5
1 2 3 4 5 6 7 8
BBenenue 4 - - - 4 X
Paznen 1 XuMuueckuii cOCTaB M MUTAHUE PACTEHUMN
11 XUMHAYECKUU COCTaB U ITH- 8 1 2 ) 75 X
TaHWE PACTEHUN
Pa3nen 2 CpolicTBa IOYBBI U XMMHUYECKAs MEIHOPALUs B CBSI3U C MIUTAHUEM PACTEHUHN U
MIPUMEHEHUEM YI0OpEeHMI
CBoiicTBa MOYBHI B CBSA3U C
2.1 | nuTaHWEM pacTEHHI U TIPU- 28 1 2 - 25 X
MEHEHUEM YAO0OpeHHi
Xumuyeckas MeJmopanus
2.2 | mo4B (M3BECTKOBAHHE U 20 - - - 20 X
TUIICOBAHUE)
Paznen 3 MunepasibHble yA0OpeHUs
3.1 | A3otHble ynoOpeHus 12 1 1 - 10 X
3.2 | ®ochopHbie y1obpeHus 11 1 - 9 X
3.3 | Kanuiinele ynoOpeHus 12 1 - - 11 X
3.4 | MukpoynoOpenus 9 - - - 9 X




3.5 | KommiekcHbie ynoOpenns | 7 \ 1 N - | 6 | X

Paznen 4 Oprannueckue ynoopeHus

4.1 | Oprannueckne ynobperns | 24 \ 1 | 2 | - | 21 | X
Paznen 5 Dxos0rus 1 5KOHOMUKA TPUMEHEHUs y100peHui

51 TexHom0rUM XpaHEeHUS " 10 i i i 10 X
pUMEHEHHsI y100peHui
DKOJI0r0-95KOHOMHUYECKHE

5.2 | acmeKThl IPUMEHEHUS Y100- 6 1 2 - 3 X
PEHHIT M1 MEJTMOPAHTOB
KoHTpo:b 9 X X X X 9
O0mas TpyI0eMKOCTh 180 8 10 - 153 9

4. CTpyKTYypa M coiep:KaHue JMCUUIJIMHbI, BKIOYAKIIee NPAKTHYECKYI0 TOATO0TOBKY

[IpakTudeckas MOATOTOBKA MPU PeaTu3aliy YUeOHBIX IPEIMETOB, KypCOB, NUCHHUIUINH (MOIY-
Tieil) opraHu3yeTcs MyTeM MPOBEICHUs TPAKTUICCKUX 3aHATUH, MPAKTUKYMOB, TAOOPATOPHBIX pabOT 1
WHBIX aHAJIOTHYHBIX BUJOB y4EOHOU AESITENHLHOCTH, NMPEAYCMATPUBAIOIINX y4acTHE O0YyJaronnXcs B
BBITIOJTHEHUH OTJIEIbHBIX 3JIEMEHTOB PalOT, CBS3aHHBIX C Oyayiieil mpodeccnoHalbHON JesTeNbHO-
CTBIO.

[TpakTryeckasi MOArOTOBKA MOXET BKJIIOYATh B ce0sl OTHEIbHBIC 3aHATHS JICKIIMOHHOTO THUIIA,
KOTOpPBIC TIPEAYCMaTPUBAIOT TMepeaady yueOHoH nHpopMauu 00yJaromuMcest, HeOOXOIUMOM s TI0-
CJIETYIOILIETO BBIMIOJHEHUS padoT, CBA3aHHBIX ¢ Oyayiel npodeccnoHalbHOMN 1eATeIbHOCTHIO.

PexoMeHyeMblil 00beM MPAKTUYECKOW MOJATOTOBKHU (B MPOIEHTAX OT KOJIWYECTBA YacOB KOH-
TaKTHOU pa0OThI) I QUCIUILINH, PEATH3YIOIINX:

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

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

- npodeccuonanpubie komnereHuu (I1K) ot 20 no 80%.

4.1 Coneprxanue QM CUUTITHHBI

BBenenue

3Ha4YeHHE XMMU3ALNH 3eMJIEJENNS B YCKOPEHUH HAyYHO-TEXHUYECKOTO MPOrpecca U MHTEHCH-
(buKaMu CenbCKOXO03HCTBEHHOTO MPO3BoicTBa B Poccuu u npyrux crpanax. CocTOsiHUE U TIEPCIIeK-
THBBI IPOU3BOJICTBA M MPUMEHEHHS] MUHEPAIbHBIX yIOOPEHHM, XMMUYECKUX METHOPAHTOB, HaKOILIe-
HUS U UCTIOJIb30BaHUSI MECTHBIX yHoOpeHuid B Poccun u npyrux crpanax. llens u 3aqaun arpoxumuyde-
CKOTO OOCITY>KHMBaHHS CEIhCKOro Xo3siictBa B P®. 3HaueHNe MUHEpaIbHBIX, OPraHUYECKUX yao0pe-
HUW U XUMUYECKUX MEIMOPAHTOB B IOBBIIICHUU YPOKAMHOCTH CENbCKOXO3SIMCTBEHHBIX KYJIBTYP,
YIIy4IIEHUU KauyecTBa MPOAYKIUHU U IUIOJOPOIUS MOYBBI. 3aBUCUMOCTD ACUCTBUS yIOOpEHUH OT KOH-
KPETHBIX MOYBEHHO-KJIIMMATUUECKUX YCIOBUH U OCYILECTBICHHE KOMILJIEKCA arpOHOMHYECKUX MEpPO-
MIPUSATUN - CUCTEMBI 0OPaOOTKH MOYBKI, BBEJICHUS HHTEHCHUBHBIX COPTOB, OOPHOBI C BPEAUTEIAMHE, 00-
JE3HSAMU U COPHSKAMH, PAIlMOHATBHBIX CEBOOOOPOTOB, OPOIICHUS, MEIHOPANHUUA U MEXaHHU3aIUH.
[IpenmMer, METOBI, LIETU U 3a/1a4l arPOXHUMUH, B3aUMOCBSI3H €€ C APYTMMHU arpOHOMHYECKUMHU U OHo-
JIOTUYECKUMH HayKaMu. 3HaYeHHE XUMUH, (PU3UKU U MATEeMAaTUKH TSl TATBHEHUIIEro pa3BUTHS arpo-
XUMHUU. ATpOXUMHUS - HAydHas OCHOBA XMMM3alUMK 3emienenus. Opranusanns U pa3BUTHE arpoOXH-
MUYECKOTO OOCITYKHBAHHSI CENbCKOXO3SIMICTBEHHOTO Tpou3BocTBa B PD. Vcropuueckuii 0630p pas-
ButHs arpoxumun B PD. Pois 3apybexknbix (OK.-b. byccenro, FO. JIubux, I'. 'enspurens u ap.) u poc-
cutickux ydyensix (.M. Menaenees, A.H. Durensrapar, K.A. Tumupsizes, K.K. I'egpoiin u n1p.) B pasz-
BUTHH yYEHHUS O MMUTAHUM PACTCHHUI U MpuMeHeHnn ynoopenuit. Pons akanemuka /[.H. [Ipsaunranko-
Ba KaK OCHOBOIIOJIOXXHUKA POCCUUCKOHN arpoxumuu. PU3HOIOro-OMOXMMHUYECKOE HAMpaBICHHE, CO-
3nanHoe akageMukoMm [[.H. [IpSHUIIHHUKOBBIM, Kak OCHOBAa Pa3BUTHUS POCCHIICKOW arpoxumuu. Jlo-
CTHXKCHHSI COBPEMEHHOM arpOXUMHH U TIepeioBoN pakTuku B Poccun u 3a py0Oexom.

Pa3znen 1. XuMu4ecKHX COCTAB U MUTAHUE PACTEHUH




XUMHUECKUH COCTAaB pacTeHUN. XUMHUECKUE IEMEHTHI, HE0OX0IMMBbIEe pacTeHusIM. Pactenus
- KOHLIEHTPATOpbl OTAEIbHBIX XMMHUYECKUX 3JIEMEHTOB. ColepKaHue OCHOBHBIX OpPraHUYECKUX Be-
LIECTB B paCTeHUSIX. Makpo-, MUKPO- U YIbTPAMUKPOIIIEMEHTHI, UX POJb B MUTAaHUMU pacTeHuil. Biusi-
HUE YCIOBUN MUHEPAJHHOTO MUTAHUS Ha COJEp)KaHHE OENKOB, )KUPOB, YIIEBOJIOB U JPYTHX BaXKHbBIX
OpPraHUYECKUX COESAVUHEHUM, ONIPEAEIAIONINX KAUECTBO YPOKAEB CEIbCKOX03SIMCTBEHHBIX KYIbTYD.

Coznanue oNTHUMAabHBIX YCIOBUM MUTAaHUS PACTEHUM M CIIOCOOBI €T0 PETYIUPOBAaHUS C TIOMO-
b0 YIOOPEHMI U METMOPAHTOB - TJIABHAS 3a/1a4a arpOXUMUH.

CopepxaHue UM COOTHOILIEHHUS 3JEMEHTOB NMHUTAHUSA B PACTCHUSX, OMOJNOTMYECKUI U XO3sH-
CTBEHHBIN BBIHOC MUTATENIBHBIX 3JIEMEHTOB CEJIbCKOXO35IMCTBEHHBIMU KYJIbTYpaMu, MOHIATHE O KPYro-
BOpPOTE U OanaHce BEIIECTB B 3€MIICIEIHH.

PazButue npencraBieHus 0 NOCTYIJICHUU MUTATEIbHBIX BEIIECTB U UX YCBOCHUH PACTCHUSIMHU.
Uctopus npeacraBieHnii 0 MeXaHU3Max MOCTYIJIEHUS 3J1€MEHTOB. DOpMBI COEAMHEHUM, B KOTOPBIX
pacTeHus MOTJIOUIAIOT AJIEMEHThI MUuTaHus. M30upaTeabHOCTh MOTIOMIEHUS] HOHOB pacTeHUsIMU. Teo-
pHS MOTJIOLIEHUS 1eMEHTOB uTaHus. CBOOOIHOE MPOCTPAHCTBO, arnoIyacT U cuMmiuiact. Ponb nuro-
1a3MaTHIeCcKOi MeMOpaHsbI (TJIa3MalieMMbl) B TIOTJIOMICHUH 3JIEMEHTOB TUTAHMUSL.

Bnusinue ycnoBuil BHeHIHEH cpenibl (KOHIEHTPALMKU MUTATEIBHOTO PAacTBOpPA, COOTHOILICHUS
MaKpo- U MUKpPO3JIEMEHTOB B MUTATEIbHOMN Ccpesie, BIAKHOCTH MOYBBI, adpallii, TeIUIa U CBETa, peak-
MU cpefbl, PU3NOIOTUYECKON PeaKIK CoJiel, MOYBEHHBIX MUKPOOPIaHW3MOB) Ha MOCTYIUICHUE MH-
TaTEeNbHBIX BEIIECTB B pacTeHUs. HekopHeBoe nuTanue pacteHuil. OTHOLIEHNE pacTEHUH K YCIOBUIM
MATAHUS B Pa3HbIE NEPHOJbI BEreTalllu, NEPUOJUYHOCTD MUTAHUS PACTEHUI. PacTuTenbHas quarHo-
CTUKA MUTaHUs pacTeHuid. KoMriekcHas AMarHocTUKa U €€ UCIOIb30BAHUE ISl ONTUMHU3ALUU MTUTa-
HUS paCTEHUM TP PA3JIMYHBIX TEXHOJIOTHSAX BO3EIIBIBAHUS CEIbCKOXO03SMCTBEHHBIX KYIbTYP.

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

CBoiicTBa MOYBHI B CBSI3HM C NUTAHNEM PacTeHUH M NIPUMEHEeHueM yA00peHu i

CoctaB nouBbl. Posib ra30BOM, )KUAKON U TBEPJOM YAaCTH MOYBBI B MUTAHUU PACTECHUN U TpaHC-
dbopmaruu ynoOpenuii. MuHepanbHas U OpraHUYecKas 4YacTH MOYBHI KaK MCTOYHUKH DJIIEMEHTOB TTH-
tanus. CopepkaHue 3JI€MEHTOB MTUTAHUS PAaCTEHUH B Pa3IMYHBIX (QPaKIUIX MUHEPAIbHON 4acTH MOY-
BB

XHUMHUYECKUE COECTMHEHHUSI MTOYBBI, COAECPIKALIUE SJIEMEHTHl MUTaHUsl pacTeHuil. OpraHudyeckoe
BELIECTBO IIOYBHI M €ro 3HaueHue A miogopoaus. CoxepikaHne NUTATEIbHBIX 3JIEMEHTOB U UX JI0-
CTYNHOCTh PACTEHUSM B pa3HbIX NouBax. [loTeHIManpHOE U aKTyalabHOE TUIOJOPOAUE TIOYUBBI, IPYIIIH-
POBKa I0YB 10 YPOBHIO aKTyaJIbHOT'O IUIOA0POIUS. XUMUYECKHE U OMOJIOTHYECKHE MTPOIIECCHI B II0YBE
U UX POJIb B MPEBPAILIEHNN MUTATENbHBIX BEIECTB U MOBBIIIEHUH 3()PPEKTUBHOTO aKTyaIbHOIO IJI010-
poIus IOYBHI.

Buapl nornoTuTenbHOM CIOCOOHOCTH MOYBHI, UX POJb BO B3aMMOJEWCTBUU MOYBHI C yJao0pe-
HUSMU U B IUTAHUH PAaCTEHUI. 3HAYCHNUE KOJUIOMIHON (paKIK MOYBBI B MPOIIECCAX B3AUMOACHCTBHUS
MOYBHI C YAOOPEHUSIMHU U PACTEHUSMHU.

CocTaB U cTpOEHHE MTOYBEHHOI'O MOIJIOIIAOLIET0 KOMILJIEKCA, POJIb B IUTAHUU PACTEHUH, IIpe-
BpamieHun ynoOpenuii. OCHOBHBIE 3aKOHOMEPHOCTH B3aMMOJICHCTBHS YIAOOpPEHUH, MEIHOPAHTOB W
pacTeHuil ¢ TOYBEHHBIM MOTJIOUIAIOMUM KOMIUIEKcoM. OOMEHHOE U HEOOMEHHOE MOTJIOIIEHUE MTOYBOM
KaTHOHOB. EMKOCTB MOTJIOIIEHUS M COCTAB MOTJIOIIEHHBIX KATHOHOB B Pa3HbIX MoyBax. OOMeHHOE Mo-
IJIOIIEHNE AHUOHOB.

Peakius mous, ee posib B MUTAHUM PACTCHHUI M MIPUMEHEHUN yI0OpeHU U MeInopaHToB. Bu-
IIbI KHCIIOTHOCTH TIOYBHI (aKTyasibHast, 0OMEHHas1, TuapoauTuieckas). CTerneHb HACBHIIEHHOCTH MOYB
ocHOoBaHUsIMU. bydepHas cnocoOHOCTh MOYBBL. ArpoXUMHUYECKasi XapaKTePUCTUKA OCHOBHBIX THUIIOB
noyB PO. [lytu Tpanchopmanuu a30THBIX, HOCHOPHBIX, KAITUHHBIX U JPYTUX COCIMHEHUN B ITOYBAX U
JOCTYIHOCTh UX pacTeHUsIM. Posib arpoXuMu4eckoro aHaiusa no4s AJisl OLIEHKH 00eCIIe4eHHOCTH pac-
TEHUH IeMEHTaMU TUTAaHUs, ONPEACTICHUS U KOPPEKTUPOBKU UX MOTPEOHOCTH 103 YIOOPEHUH.

XuMHYecKasi MeJTHOPALMSA M0YB (M3BECTKOBAHME M THIICOBAHUE)

bananc kanbiusi 1 MarHus B 3eMJICICIMK U IIYTH €0 peryinpoBanus B Poccuu u apyrux crpa-
Hax.



OTHoOLIEHNE PA3IUYHBIX CEJIbCKOXO3SMCTBEHHBIX PACTEHUH M MUKPOOPTaHM3MOB K DPEAKIUH
ITOYBBl. JHAYEHUE KaNbLUsA U MarHus JUIs MUTaHUs pacTeHUil. MHOTOCTOpOHHEEe IeCTBHE U3BECTH Ha
noyBy. HelTpanu3anus KUCIOTHOCTH. Y CTPAHEHHE TOKCHUYECKOTO JIEUCTBUS AJFOMHHUSA U MapraHua.
Koarymsinus moYBeHHBIX KOJUIOMJOB MU YIYUIIEHHE arpOXUMHUYECKUX M arpo(U3HUecKUX CBOWCTB
MOYBbl, BrusHNe M3BECTH HA Pa3IoXEHHUE OPraHUYECKOTO BEIIEeCTBAa M MOOMIIM3ALUIO MUTATEIbHBIX
AJIEMEHTOB MOYBBL. BiusiHuEe N3BECTKOBAaHUS HA IOCTYITHOCTh MAaKpO- U MUKPO3JIEMEHTOB PACTEHUSIM.

Omnpenenenre HEOOXOIUMOCTH M3BECTKOBAHUS U J03bI U3BECTU B 3aBUCHMOCTH OT KHUCJIOTHO-
CTH U TPaHYJIOMETPUUYECKOTO COCTaBa MOYBHI, COAEpkKaHUs TyMyca, BUa pacTeHUI U cocTaBa KyJIbTyp
B ceBooOopoTe. CriocoObl U CPOKH BHECEHUS U3BECTKOBBIX Y100PEHHIA B TIOYBY.

Bunbl W3BeCTKOBBIX ynoOpeHUid (TBEpAble W MATKHE W3BECTKOBBIC MOpoabl). Mcmoap3oBaHme
OTXOJIOB MTPOMBIIIICHHOCTH JUIsl ©3BECTKOBAHUS MOYB. ATpOTEXHHUYECKUE TPEOOBAHUS K N3BECTKOBBIM
ynoopenusiM. HopMaTuBBI OIEeHKM KauyecTBa M3BECTKOBAaHUA. J[TUTENHHOCTh ACHCTBUS M3BECTH. Me-
JMOPATUBHOE, IMOAJCPKHUBAIONIEE U ONEPEKAIOIIee M3BECTKOBAHUE KHUCIBIX MOYB. DPPEKTUBHOCTD
M3BECTKOBAHMSI MOYB B PA3JIUYHBIX ceBO0OOpoTax. OCOOEHHOCTH M3BECTKOBAHUS B CEBOOOOPOTAX CO
JHHOM U KapTodeseM. 3HaueHHe U3BECTKOBAHUS KUCIIBIX TTOYB MPH JIUTEILHOM IPUMEHEHUN (husno-
JIOTUYECKH KHUCJBIX MHHEPANbHBIX YAOOpeHud. DKoHOMHYecKas 3(PQPEKTUBHOCTb HM3BECTKOBAHMUSI.
CriocoObl 1 TpueMbl MOBBIIEHUS YPPEKTUBHOCTH W3BECTKOBAHMS. XUMHUYECKass MEIUOPAIUS COJTOH-
LIOB - OCHOBHOE YCJIOBHE TOBBIIICHUS TUIOAOPOIMS MOYB CO IIETOYHOM peakiuei. ['uncoBanue kak
Mepa yIydlIeHUs] COJIOHLIOB. VI3MEeHEHUs!, BBI3bIBaEMbIE B MOYBE TMIICOM. D(P(PEKTUBHOCTH THIICOBA-
Hus. OCHOBHBIE MaTepuaibl, IPUMEHSIEMbIE JIJIsl TUIICOBaHUs MOYB. [{03bl, CPOKM U CIIOCOOBI BHECEHUS
rurnca. /[pyrue crnocoObl, HCIONb3yeMble IS MEIMOPAIMH COJIOHIIOBBIX IOYB. Y 1OOpEHHE TUIICOM
0000BbIX TpaB. [Ipuemsbr moBeIeHUs ) (HEKTUBHOCTH THIICOBAHUSI.

Pa3nen 3. MunepajibHbIe y100peHus

[Tonsitue 06 ynobpenusx. Bunbl u popmer ynoOpenuii. [{eficTByrolee BemecTBO U 10361 y100-
penuii. [TonsTue o cpokax u crnocobax BHeceHus. Kimaccudukamnus ynoOpenuit. Y 100peHust MeCTHbIE
Y MIPOMBIIIJICHHbIE, MUHEPAJIbHBIE M OPIraHUYECKHUE, MPOCThIE U KOMIUIEKCHBIE, IPSMOT0 M KOCBEHHOTO
JEUCTBUA.

A30THBIE Y100peHus

3HavyeHue mpobaemMsl a30Ta B 3emiienenuu B cBete yuenus [.H. [Ipsaumuukosa. Pons azora B
pactenusx. OcCOOCHHOCTH MUTAaHUS PACTEHUH aMMOHUWHBIM M HUTPATHBIM a30ToM. CojiepkaHue a3oTra
B [I0YBE U JUHAMHUKA ero coequHeHui. [Ipomeccel aMmmonndukannm, HUTpUQHUKALIUN U JeHUTpU(DUKa-
nuu. KpyroBopot u 6anmanc a3ora B mpupoze. bananc azora B 3emienenuu. @ukcamus azora arMocde-
pbl. 3HaueHue 0000BBIX pacTeHU B 00OTAIIEHUH ITOYBHI A30TOM U MOJYYSCHHH MPOAYKLIUHU C BBICOKHM
conepxanueMm Oenka. Kimaccudukamus a3otHbix ynoopenuii. OCHOBHBIE (JOPMBI a30THBIX, YI0OPEHUH,
UX MPOU3BOACTBO, COCTaB, CBOICTBA M MpUMeHeHue. AMmuauHas cenurpa. CepHOKHMCIbI aMMOHUM.
Cynbdar amMmmMoOHUS-HATpUs, XJopua amMoHMs. JKuAKUN aMMuak, aMMHauHas BOJAa U aMMHAKaThl.
HatpueBast u xanbuueBas cenutpbl. MoueBuHa, kapbamugoammuaunas cenutpa (KAC). MemienHo-
JecTByIONME a30THBIE yoOpeHus. BiusHue a30THBIX y10OpeHUil Ha peakluio MOYBEHHOTO PacTBO-
pa. Mcnonp3oBaHKe pacTeHUSIMH a30Ta yI0OpEeHUH U ero mpespaieHus B nmouse. [lotepu azota yno6-
peHuit u3 nousbl. [IpumMeHeHre MHTUOUTOPOB HUTpUDUKAIMKM 7S MPEJOTBPAIICHUS MOTEph a30Ta.
D¢ hekTuBHOCTH Pa3NIUYHBIX (POPM a30THBIX yIOOpEHUI B 3aBUCIMOCTH OT CBOMCTB IOYBHI, BHJIA pac-
TEHHH U criocoba BHeceHHs yaoOpeHuid. J{03bl, crmocoObl M CPOKH BHECEHUS a30THBIX yIOOpEHUM MO
OCHOBHBIE CEIbCKOXO3SMCTBEHHBIE KYIbTYpPhl. BiusiHIE a30THBIX yIOOpPEHUH Ha yposkail pa3iHuHBIX
KYJIbTYp U €ro KauecTBO. 3HAUEHHE IMO3JHUX IMOJAKOPMOK a30TOM Ui YIydIlEHUs KayecTBa 3epHa
MIICHUIIB! U ApYTUX KynbTyp. [lyTr nossimenus 3ppeKTuBHOCTH a30THBIX YI0OpEHUA.

DochopHbie y100peHus

[Ipobnema ¢ocdopa B 3emnenenuu u MyTH ee peuieHus. Poib gocdopa B KU3HU paCTCHHM.
Ucrounuku docdopa mns pacteHuit. Baemnune npusnaku ¢ochopHoro rojgonanus y pacrenui. [lo-
crymienue ¢ocgaToB B pacteHus U BoIHOC (hocdopa ypokaem. Conepxanue u (GOpMbl COCTUHEHUIN
dbocdopa B mouBax. Kpyrosoport dochopa B mpupoe, 6anaHc ero B 3eMJICICTHN U XO3sIICTBE.

Coipbe ans mpou3BocTBa GpochopHBIX yanoOpeHuil. MectopoxaeHue anatuToB U Gochoputon
B Poccun u npyrux crpanax. @ocopHuTsl U anaTUTHl Kak ChIpbe IS (pochaTHOM MPOMBIIITICHHOCTH.
CriocoObI moy4eHusi, coctaB U cBoiicTBa ocdopubix ynodpennii. Cynepdocdar npocToi U 1BOM-
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HOM, TpaHy/IMpOBaHHBIA U mopoumkoBuaHbIN. [Ipenunurar. Cynepdoc. Tomacuuiak, Tepmodochatsl,
dbocdarnutak, obechropennsiii pocdar. [Nomudocdars. Ucmonp3oBaHme 0TXO0B MPOMBIIUIICHHOCTH,
cogepxxaux ¢ocpop. PochopuTHas Myka u yciaoBus 3QpPEKTUBHOTO ee MpUMEHEHHs. 3HaUeHue pa-
00T POCCHICKUX yUYEHBIX 110 3TOMY Bompocy. [lytu moBsimenus s¢pdextnBHOCTH HOCHOPUTHON MYKH.

BsaumonetictBue ¢ochopubix ynobpenwuii ¢ nmousoii. Ilornomenue dpocdaro mousamu ¢ pas-
nugHOM peakiueit cpenbl. [locnenetictBue GochopHbix ynoOpenuid. J1o3bl, CpOKH U CIIOCOOBI BHECE-
HUS (HochOopHBIX yIOOpEHUH MO pa3IuYHbIe CEeIbCKOXO03SMCTBEHHBIE KYAbTYphl. [Ipumenenune ¢oc-
dhopHBIX ynoOpeHwuii B 3anac. JIokambHOE BHECEHHE - Hanbosee 3 (HEKTUBHBIN CITOCO0 MCIIOIB30BaAHMS
cynepdocdara. 3nadenne HochopHBIX YAOOPEHUI B TOBBIIICHUN YPOXKasi OTIACIBHBIX CEIbCKOXO03sTi-
CTBEHHBIX KYJIBTYp M YJIYYIIEHHUU €ro KayecTBa B Pa3IMYHBIX MMOYBEHHO-KIMMATHUECKUX 30HaX Poc-
CHH.

Kaumniinbie yno0peHust

Ponp xamus B xu3Hu pacreHuidl. ConepikaHue Kalus B ypoXkae OTIENbHBIX CEIbCKOXO03sM-
CTBEHHBIX KYJIbTYp. BHeIIHUE MpU3HAKK KATMIHOTO Tonojanus y pacteHuil. Coaepkanue u GopMbl
Kajus B moyBax. KpyroBopoT kanust B mpupoze, O6ananc ero B 3eMIICACTHH U X03siicTBe. MecTopoxk-
JIEHUS KATMMHBIX cosiel B Poccuu u apyrux crpaHax. Celpble KQIMIHBIE COJIM: CUIIBBUHUT, KAPHAILIUT,
KauHUT, TOJUTAINT, TAaHrOeHHUT U Ap. Kinaccudukanms kanmuitHbIX yqo0peHuii, ux cocTtaB, CBOHCTBA U
puMeHeHHe. XIJIOPUCTHIN KA - OCHOBHOE KallnitHOe ynoopeHue. CrocoObl MoTydeHus: XJI0PHUCTOTO
KaJMsl U3 CWJIbBUHUTA U YIIyYllIeHHE ero Gpu3udeckux cBoucTB. 40%-Has xanuiiHas coiib. CepHOKHC-
Tl kanuil. Kanu-maraesus, kammMar, Kaaui-3JIeKTPOJIUT, [IEMEHTHAs TbUTb. 3071a Kak yao0peHue.

B3anmopeiicTBie KalMWHBIX YAOOpeHMH C MOYBOW. 3Hau€HHE COJCPKAIIMXCA B KaJTHHHBIX
yIoOpeHusiX XJIOPHUAOB, Cylb(aToB, HATPUS U MarHus AJs pa3luyHbIX pacteHuid. [IpumeHenue ka-
JUHHBIX yOOOpEeHUH B 3aBUCHMOCTH OT OHOJIOTMYECKUX OCOOCHHOCTEH pacTeHMH W TOYBEHHO-
KJIIMMAaTHYECKUX yCIOBUU. BiusiHue opraHndeckux y1o0peHuid, M3BECTKOBAHUS U IPYTUX YCIOBUM Ha
3G HEKTUBHOCTh MPUMEHEHUS KATMIHBIX yaoOpeHuid. J{03bl, CpOKH M crocoObl BHECEHUS KaJIHMHBIX
ya0OpeHul 1o pa3audHbie KYJIbTyphl. BiusHue KaqmuiHBIX yA0OpeHUH Ha yposkail U KadeCTBO IMPO-
TYKLIUHU OTAETBHBIX CEbCKOXO3SHCTBEHHBIX KYJIBTYpP B Pa3IMYHBIX [MOYBEHHO-KIMMAaTHUYECKUX 30HAX
Poccun.

Muxpoynodpenust

3HaueHue MHUKPOAJIEMEHTOB ajsl pacTeHuil. Colep:kaHue OTIENbHBIX MUKPO3JIEMEHTOB B pac-
teHusx. Conepxanue U GOpMbI MHUKPODJIEMEHTOB B 1ouBax. OYHKINUU OTJAEIBHBIX MUKPO3JIEMEHTOB
(6op, Menw, Mapranel, MOJUOACH, IIMHK, KOOATLT) B pacTCHUAX. Y J00peHus, coaepkamue 6op, Map-
raHern, Me/ib, MOJIMO/IeH, IIUHK U JIpyrue MUKpodiaeMeHTsl. [lomumukpoynobpenus. Pons Mukpoymo6-
pEeHUIl B MOBBIIMIEHUH MPOAYKTUBHOCTH CEIbCKOXO3SWCTBEHHBIX KYJIBTYP B PA3JIMYHBIX [MOYBEHHO-
KIMMaTHYEeCKUX 30HaX cTpaHbl. J[03bl, CPOKH U crOCOObI MPUMEHEHHUS MHUKPOYAOOpPEHHH B CBS3H C
MMOYBEHHO-KIMMATUYECKUMU YCIOBUSIMU U OMOJIOTUYECKUMHU OCOOEHHOCTAMHU KyJbTyp. [Ipuemsr mo-
BbIIICHHS 3((HEKTUBHOTO IPUMEHEHUS MUKPOYJ00pEHU.

KommniiexkcHbie ynoopeHust

[lonATHE 0 KOMIUIEKCHBIX YIOOpEeHUSAX (CI0XKHbIE, KOMOMHUPOBAHHBIE U CMEIIaHHbIE). ATpo-
HOMHMYECKOE M SKOHOMHMYECKOE 3Hau€HHE KOMIUIEKCHBIX ynoOpeHuil. CrnocoObl MoiaydeHus, COCTaB,
CBOWCTBa W NPUMEHEHHE KOMIUIEKCHBIX ynoOpeHuil. AMmodoc 1 quaMModoc, aMMOHU3UPOBAHHBII
cynepdocdar, xkanuitnas cenutpa, nonudocdarsl ammonus, azodoc, azodocku, HUTpohoc U HUTPO-
¢docku, HEUTpoammodoc W HHUTpoamModocka, kapboammodockl, noiaudochaTsl Kajius ¥ aMMOHUS,
dbocdarer MoueBUHBI. bopHBI 1 MOIMOIEHU3UPOBAHHBIN cynepdocdaTsl, MarHuitaMmmoHuidocdar.
Kunxue u cycneH3upoBaHHbIe yaoOpeHHs. [lepcrieKTHBbI NPUMEHEHUsT KOMIUIEKCHBIX yI0OpeHuil B
Poccun. TykocMecH, BX COCTaB U CBOMCTBA, 3HAUEHUE U YCIOBUSA TYKOCMEIICHHUS.

Pa3nena 4.0prannyeckne ynoopenust

Haso3. 3HadyeHune HaBO3a M JPYIHX OPTraHUYECKUX YIOOpEHUN B MOBBIIICHUU YpOXKaeB
CEeNTbCKOXO3SMICTBEHHBIX KYJIBTYp, CO3JaHMM Oe3faeuuuTHOro OanaHca ryMmyca M perylupoBaHUU
OMOJIOrMYecKHUX MpoleccoB B mouBe. HaBo3 Kak MCTOYHUK 3J€MEHTOB MUTAHUS AJIsl PACTEHUN U €ro
pOJb B KPYroBOpOTE MUTATEIbHBIX BemlecTB B 3emuenenuu. [|.H. IlpsHumHUKOB 0 ponu HaBo3a B
CBS3M C POCTOM TPOM3BOJACTBA MHUHEpaJIbHBIX ynoOpeHui. 3HaueHHWe HaBO3a KaK HCTOYHHUKA
MOTIOJIHEHHSI TIOYBBI OPTaHMYECKHM BEIECTBOM JUIS TOJJAEPXKAHHUS M YBEIMUYEHHS COJCpKAHUS
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rymyca, TOBbIEHUS 3()(EeKTUBHOCTH MuUHEpaNbHBIX ynoOpeHuil. Omara HaBo3a NpuOaBKaMu
YPOXKaeB CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYP B Pa3JIMYHBIX MMOYBEHHO-KIUMAaTUYECKUX 30HAX CTPAaHbI.
3HaueHue NPABUIHLHOTO COYECTAHUS OPTraHUYECKMX W MUHEPANbHBIX ynoOpeHuil. PaszHoBumHOCTH
HaBO3a - MOJICTUJIOYHBIN U OCCTIOICTUIIOUYHBIN (KUJIKHA W TIOMY>KUJIKUI) HaBO3, UX COCTABHBIC YACTH.
XUMHUYECKUN COCTaB U KaYECTBO HABO3a Pa3IUYHBIX KUBOTHBIX.

Iloocmunounwiii Haso3. Bunpl MOACTHIKH, €€ 3HAYCHHE, cOocTaB M mpuMeHeHue. CrocoObl
XpaHeHus: HaBo3a. lIpomeccel, MpPOUCXOASIIME MPU XpaHEHWU HaBO3a, M HUX oOleHka. CTeneHb
pasjokeHusi HaBo3a. XpaHEHHME HaBo3a B HaBo3zoxpaHwmuile W B mnoje. llltabeneBanue Kak
HEOOXOMUMBI TpUEM TMPABUIBLHOTO XpaHEHHWS HaABO3a. 3HAUCHUE IKUKECOOPHUKOB. [Ipuemsr
MOBBILICHUST KauecTBa W YAOOpUTENbHAs LEHHOCTh MOJCTHIOYHOTO HaBo3a. CrmocoObl CHUXEHUS
MOTEPh a30Ta MPU XpaHEHUH HaBo3a. [[poaoIKUTEIbHOCTD IEMCTBUS HABO3A.

becnoocmunounwiii nasos. CoctaB, CBOWCTBa W TpUMeHEHHUe, [IpUroToBiieHHe, XpaHEHHE W
MCTOJIb30BAHUE KUAKOTO M MOTYXKHIKOTO HaBo3a. OcoOeHHOCTH ero mpuMeHeHus. CpaBHUTEIBHOE
NEHUCTBUE W  TIOCJENEWCTBHE TMOJCTHUIOYHOTO U OECIOJACTHUIOYHOTO HaBO3a Ha  ypoxa
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYpP B Pa3JIMUHBIX MOYBEHHO-KIMMATHUYECKUX ycioBusix. Coderanue u
COBMECTHOE IMPUMEHEHHE HaBO3a M MUHEPAJbHBIX yaoOpeHuid. CpaBHHUTEIbHAs OIEHKA CTENEHU
WCIOJIb30BAaHUS PACTCHUSMHU IMUTATEIHHBIX BEIIECTB U3 HABO3a M MHHEPAIBHBIX yn00peHui. CrocoOs
olpeseNieHUs] KOJMYeCTBa MOACTUIOYHOrO0 HaBo3a. Pacuer koinuecTBa OECHOJICTHIOYHOIO HABO3aA.
J103b1, TITyOWHA 3a/IeIKU U CIIOCOOBI BHECEHUSI HaBO3a MO/ Pa3IMYHbBIE KYJIBTYPHI B CBSI3U C TIOUBEHHO-
KJIMMaTHYECKUMH YCIOBUSAMU. MexaHu3anusi padoT Ipu MOJITOTOBKE HaBO3a, TPAHCIIOPTUPOBKE U
BHECEHMIO B MOYBY. 3HAUCHUE HABO3a B 3alllMIEHHOM rpyHTe. CocTaB, XpaHEHHE HABO3HOM JKIKU U
UCIONIb30BaHWE ee Ha ynoOpenue. [lomer mnTHI, €ro cocraB, XpaHEHHE U TMPUMEHEHHE.
Vcnonb30BaHue CoNOMBI Ha y100peHue.

Topgh u opeanuueckue yoooperus Ha e2o 0CHoge

3amacel Topda B Poccun, Bunmbl u Tumbel TOpda, MX arpoXMMHYECKas XapaKTEPUCTUKA H
O6orannueckuii cocraB. CreneHb pasznokeHus Topda. 30JbHOCTb, KHUCIOTHOCTb, BIAroeMKOCTb W
MOTJIOTUTENBHAS CITOCOOHOCTH Topda. CoaepikaHue MUTATENBHBIX JIEMEHTOB B TOp(dax. 3aroToBka u
WCIIOb30BaHue Top(a Ha MOACTUIKY U yaoOperue. TopdsHOI HaBO3, €r0 yA0OpHUTEIbHAS [IEHHOCTbD.
VYcnoBust 3pQGEKTUBHOTO HCHONb30BaHMA Topda Ha ynobOpenue. Teopermueckoe 00OCHOBaHHE
KOMITOCTUPOBaHMs. 3HAaYeHHE MHUKPOOMOJIOTUYECKUX IPOLECCOB B MPEBPAIllEHUU IUTATEIbHBIX
BEIIECTB KOMIIOCTA B JOCTYITHBIE /Uil pacTeHHi coenuHenus. TopdonaBo3ubie kommocTsl. [Tocnoiinoe
1 04aroBoe KoMmrocTupoBaHue. ToppoxkuxeBbie U Ipyrue BUAbl KOMIIOCTOB. 3HAUEHUE COOTHOIICHUS
KOMIIOHEHTOB B KOMIIOCTaxX Ui Pa3BUTHS MHUKPOOMOJIOTMYECKHUX MporeccoB. TopdomuHepanbHbie
koMrocTel. Mcmonp3oBanne B kKomMmoctax (ocOpUTHON MYKH, U3BECTH, 30J1bI (IIPU TOBBIIMICHHON
KHCIIOTHOCTH TOPGOB) M JPYrMX KOMIIOHEHTOB. XHUMHUYECKHUH COCTAaB Pa3UYHBIX KOMIIOCTOB.
VYcBoenue pacteHusiMH a3oTa, docdopa, Kaaus, MUKPOIJIEMEHTOB W3 KOMIOCTOB. lcronb3oBaHue
TOPOJICKUX, TIPOMBIIUICHHBIX U CEIbCKOXO3SHCTBEHHBIX OTXOJOB Ha YIOOpPEHHsS TyTEeM UX
KOMIIOCTUPOBAaHUS M TEXHUKAa HMX IMPUTrOTOBJICHHS. Polb KOMIIOCTOB B 3alllMIIEHHOM TPYHTE.
Canponenu 1 UX UCMOJIb30BAHUE.
3enenoe yooopenue

3HayeHue 3eJICHOr0 yI00peHHs B 0OOTAIlleHWH MOYBBI OPTaHMYECKUM BELIECTBOM, a30TOM H
OPYTUMU THUTATEIbHBIMU 3JeMeHTaMu. DOpMBbI HCIIOJIB30BAHUS 3€JIEHOTO ynoOpeHus. 3HaueHHe
3€JICHOTO YJ0O0peHUs Al MaJIOIIOOPOJHBIX ITECYaHbIX MOYB. PacTeHusi, BO3/iebIBaeMbIe Ha 3€JIEHOE
ynoOpenue (cuaepatsl). [IpueMbl BeIpalnBaHus U UCIOJb30BaHUS OTACIBHBIX CHJIEPATOB. JIFOTIMHBI.
Cepanemna. Jlonnuku. KommekcHoe ucrnosibp3oBaHuEe OOOOBBIX CHAEPATOB Ha KOPM U ynoOpeHue.
Ynobpenue cunepatoB. [IpumeHeHne GakTepuaabHBIX MperapaToB (HUTparuHa, pu3oTopduHa u ap.)
IpU BBIPALIMBAHUN CUAEPATOB U JpYrux O0OOBBIX. Pa3noxkeHue 3elIeHOoro ynoOpeHust B IOYBE.
[Ipumenenue 3eneHoro ynodpenus B Poccum u 3pPekTUBHOCTH €ro B 3aBUCHUMOCTH OT MOYBEHHO-
KIMMaTUYEeCKUX YCIOBHH. 3eieHoe yno0peHue B paiioHax opolieHusi, BnusHue 3e1eHoro ynoOpeHus
Ha ypO’Kail pa3IuyHbIX KyJIbTYp U CBOMCTBA MOYBHI.

Pa3nes 5. Jxo10rust 1 IKOHOMHMKA NPUMEHEHHUs y100peHu i

TexHoJI0rMHM XpaHeHUs U IPUMeHeHH s YA100peHunii

TexHonmornueckue cBoicTBa ynoOpeHHil. TexHonOrus XpaHEHUs TBEPAbIX M IKUAKHX
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MUHEpPAIBHBIX W OPraHUYECKUX YJOOpEHUH B pa3NWYHBIX KIMMATHUYECKUX 30HAX CTpaHbl. TuIbI
CKJIaJICKMX TIOMEUICHUI W HaBO30XpaHWMIL. [IpuemMpl CHMKEHHS MOTEph U KayecTBa yA0OpeHui npu
UX TPaAHCIOPTHPOBKE, XpaHEHUHM © BHeceHUH. [loaroroBka ynoOpeHUHl K  BHECEHHIO.
TexHonoruueckue CxXembl M MAIllMHBI JJIS BHECEHMsS] OPraHMYEeCKHX, MHUHEpPaJbHBIX (TBEPABIX H
KHUJKUX) yIOOpEeHUH, U3BECTKOBBIX MaTepuaioB U rurca. KOHTpoib M OIleHKa KayecTBa paboOT MO
BHeceHHUI0 ynoOpeHuil. TexHuka O€30MacCHOCTH MPHU TPAHCHOPTHPOBKE, XPAaHEHHMM W BHECEHHUH
yIoOpeHuH.

JKoJIOrHYecKre U IKOHOMMYECKHEe ACTIEKThI IPUMEHEHUs y100peHun i

CopnepxaHye TOKCUYHBIX BELLIECTB, IPUBOASIINX K 3aIPSA3HEHUIO OKPYKAIOLIEN Cpeibl B MUHE-
palbHBIX, OPTaHUYECKUX YI0OpeHUsIX u MenuopanTtax. [IpenensHo gomyctumeie konndectsa (ITK)
AJIEMEHTOB M COEIMHEHUN B PACTEHUSX, [TOUBE, BOJIE, COJIEPKAIINXCS B MUHEPATIBbHBIX, OPTaHUYECKUX
yI0OpeHusIX U MeTuopaHTax. DKOJIOTHUYECKHEe acClIeKThl XUuMHU3aluu 3emienenus. CoamaHCHpOBaHHOE
MpUMEHEHHE YIOOpEHUI U IPYTUX CPEICTB XUMU3AIMH - OCHOBA YCTPAHEHUSI OTPULIATEIBHOTO T0-

CJICACTBHA UX HA MMOYBY, paCTCHUSA, UCJIIOBCKA U KUBOTHLIX.

4.2. Conepxanue JeKI Ui

Ounas ¢popma o0yueHust
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BBenenue. Ilpenqmer, MeTonpl, LEeTU U 33Ja4d arpOXMMHH, B3aUMOCBSI3U €€ C
JPYTUMH arpOHOMMYECKUMH M OHoNorndeckuMu Haykamu. COCTOSHUE U TIep-
1 | cexkTHBHI MPOU3BOJICTBA U MPUMEHEHUS MUHEPAIbHBIX YIOOpEHUH, XUMHUUECKUX | 2 +
MCJIIMOPAHTOB, HAKOIIJICHUSA W HCIIOJIb30BAHHUA MCCTHBIX y,[[O6p€HHﬁ B Poccuu u
JIpyrux crpanax. Mcropudeckuii 0630p pa3BUTHs arpoxumMuu B PO.

XMMHYECKHX COCTAaB M NMHUTAHHE PACTeHUi. XMMHYECKUU COCTAB PACTEHUU.
XUMHUYECKUE 3JEMEHThI, HeoOXxoauMble pacTeHusaM. ColepaHue U COOTHOILe-
HUS JIEMEHTOB NMUTAHUS B PACTEHUSX, OMOIOTHYECKUH U XO3SHCTBEHHBIN BHIHOC
IIUTATEIIBHBIX 3JIEMEHTOB CEIbCKOXO3AHCTBEHHBIMH KYJIBTYPaMH, TOHATHE O KPY-
roBOpOTE M OajaHce BEUIECTB B 3eMieenuu. BiusHue yciaoBuil BHEIIHEN cpelibl
Ha IOCTYIUIEHUE NUTATEIbHBIX BEMIECTB B pacTeHusa. HekopHeBoe nmuraHue pac-
TeHui. OTHOLIEHNE PAacTEHUI K YCIOBUSM IUTAaHUS B pa3HbIE IEPUOJBI BErera-
LMY, TIEPUOJNYHOCTh NUTAHMs pacTeHUi. PacTurenbHas IMarHOCTMKA NMUTAHUS
pactenuil. KoMmiuekcHas AMarHoCTHKa M €€ MCIOJIb30BaHHME ISl ONTUMU3ALNU
MMUTAHUSI PACTCHU.

2,3

CBoiicTBa MOYBbI B CBSI3U ¢ MUTAHMEM PACTeHMil U MPUMEHeHHeM ya00pe-
Hui. CocTaB no4yBbl. MuHepanbHasi 1 OpraHUYECcKasl 4aCTU MOYBbI KaK UCTOYHU-
KM 3JIEMEHTOB MUTAaHUS. XUMUYECKHE COCTUHEHUS MOYBBI, COJIEpKAIINE FJIEeMEH-
Thl NMUTAHUS pacTeHuid. OpraHuyeckoe BEHIECTBO MOYBBI M €r0 3HAYECHHUE IS
IUIOZIOPOIUsl. XUMHUYECKHE M OMOJIOTHYECKHE IMPOILECChl B MOYBE U HUX POJIb B
MPEeBpaIeHUH MUTATENbHBIX BEIECTB M MOBBIICHUN 3 (HEKTUBHOTO aKTyaJIbHOTO
4-6 | TuIogOpOIUs TOYBBL. BUABI MOTIOTUTENBHON CIOCOOHOCTH IMOYBBI, UX POJb BO | 6 +
B3aMMOJICCTBUY MOYBHI C YAOOPEHUSIMU U B TUTaHUU pacteHuid. CocTaB U CTpo-
€HHE MOYBEHHOI'0 MOIIOUIAIOIEr0 KOMIUIEKCA, POJib B MUTAHWU PACTEHUH, Ipe-
BpamieHuu ynoopennii. OCHOBHBIE 3aKOHOMEPHOCTH B3aUMOJIEHCTBUS yHoOpe-
HU, MEJIMOPAHTOB U PACTEHHUM C MOYBEHHBIM IIOIVIOLIAIOIIUM KOMIUIEKCOM. Pe-
aKlMg MOYB, €€ POJib B MUTAHUU PACTECHUM U MPUMEHEHUU yIO0OpEeHH U MenHo-
paHTOB. BHJIbI KMCIIOTHOCTH MOYBHI (aKTyallbHAsl, OOMEHHAs!, TUAPOIUTHIECCKAS).
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CrerneHpb HACBHIIIEHHOCTH MOYB OCHOBaHUsIMHU. bydepHas cmnocoOHOCTh MOYBHI.

7,8

XuMuyeckass MeJaIuopauus mo4B. bamaHc Kanblys U MAarHus B 3€MJICIEIIUU U
MyTU ero peryaupoBanus B Poccuu u apyrux crpaHax. OTHOILICHHUE Pa3IMYHbBIX
CEJIbCKOXO3SMCTBEHHBIX PACTEHUM W MHUKPOOPraHU3MOB K PEAKLUHUH I1OYBBHI.
Heiitpanu3zauus KUCIOTHOCTU. BiiMsiHMe M3BECTKOBAHUS HA JOCTYIMHOCTh MaKpoO-
U MHKPODJIEMEHTOB pacTeHusM. OmpeserieHne HeoOX0AUMOCTH U3BECTKOBAHUS U
10361 u3BecT. CrocoObl U CPOKM BHECEHUSI M3BECTKOBBIX yIOOpEHUN B TOYBY.
Bunbl u3BeCTKOBBIX yaoOpeHMi (TBEpAbIE U MATKHAE U3BECTKOBBIE MOPOBI). XH-
MHYECKasg Meauopanus CoJIOHIIOB. OCHOBHBIE MaTepUalibl, MPUMEHSAEMBIC IJIs
TUIICOBaHUS MOYB. J[03bI, CPOKU U CIOCOOBI BHECEHHUS rurica. J[pyrue crnocooOsl,
MCIIOJIb3YEeMBbI€ JIJISI MEJIMOPAIIUU COJIOHIIOBBIX IOYB.

13

Munepanbublie ynoopenus. [Tonstue 06 ynoopenusx. Buasl u hopmsl ynodpe-
Hul. JleficTByroIee BemecTBO U 103kl yaoopenuid. [loHaTne o cpokax u croco-
6ax BHeceHus. Kmaccudukamus ynoOpeHuil. Y 1oOpeHHsT MECTHBIE U MPOMBIIII-
JICHHbIE, MUHEpAJIbHbIE U OpPraHUYECKUE, NMPOCTbIe U KOMIUIEKCHbBIE, MPSIMOTO U
KOCBeHHOTO feicTBus. Knaccugukanus a3oTHbIX ynoopenuil. OcHOBHBIE (hOPMBI
A30THBIX, YIOOPEHUH, UX MPOU3BOJICTBO, COCTaB, CBOMCTBA U MpuMeHeHue. Kiac-
cudpukanus ochopHbix ymodperuit. CocoObl MOTy4YeHHsI, COCTaB U CBOMCTBA
dochopubix ynoOpenuit. Knaccupuxanus KaaudHBIX YAOOpPEHHH, MX COCTaB,
cBOWicTBa M mpuMeHeHue. [l03bl, CPOKH U crocoObl MPUMEHEHUs MUKpOy100pe-
Hui. [ToHSATHE O KOMIUIEKCHBIX yMOOpEHMsIX (CIOXKHBIE, KOMOMHUPOBAHHBIC W
cMmemannbie). CriocoObl MOTyYeHHsl, COCTaB, CBOMCTBA M IPUMEHEHHE KOMILIEKC-
HBIX YI0OpECHMII.

10

14

Oprannyeckue ynoopenusi. HaBo3 kak MCTOUHUK 3JIEMEHTOB MUTAHUSA ISl pac-
TEHUH W €ro pojib B KPYroBOpOTE MHTATEIbHBIX BEIIECTB B 3eMJEe-
nun. Pa3HOBUIHOCTH HAaBO3a - MOACTHIOYHBIA M OCCIOACTUIOYHBIN (KUIKHH U
MOJTYKUIKWAM) HABO3, UX COCTaBHbIE YacTU. XUMHUYECKHM COCTAaB M KadeCTBO
HaB03a Pa3JIMYHbIX KUBOTHBIX. [oACTUIOUHBI HaBO3.Buabl NOACTUIIKH, €€ 3HA-
4yeHue, cocTaB U npuMeHenne. CrocoObl XpaHeHus HaBo3a. [Iporecchl, mpoucxo-
JSIIME TIPYU XPAaHEHWU HaBO3a, U UX OleHKa. CrocoObl CHIKEHUS MOTEeph a30Ta
NPy XpaHEHUHW HaBo3a. [IpomomKUTENbHOCTh AEMCTBHS HaBo3a. becnmoacTuinou-
HbI HaBo3. CocTaB, CBOMCTBA U NpuMeHeHHe. [Ipurorosnenue, XpaHeHue U uc-
MOJIB30BaHUE KUJKOTO U MONTYKUJIKOTO HaBo3a. [lomeT ntul, ero cocras, XpaHe-
HUE ¥ MpuMeHeHue. Vcnonb30BaHne COIOMBI Ha yI00peHue.

Topd u oprannueckue ynoobpeHus Ha ero ocHoBe. 3amnacsl Topda B Poccun. Bunbt
U TUNBl Top(da, UX arpoXuMHUYecKas XapaKTepUCTUKAa U OOTaHWYECKUI COCTaB.
Hcnonb3oBaHne ropoICKUX, MPOMBIIUICHHBIX U CETbCKOX03IMCTBEHHBIX OTXOJ0B
Ha YAOOpEHUs MyTeM MX KOMIIOCTUPOBAHUS M TEXHHKA UX IMPUTOTOBIICHUS. Poib
KOMIIOCTOB B 3alllMIIIEHHOM TpyHTe. Campomnenn U UX UCHOJIb30BaHUE. 3E€JIeHOE
ynobpenue. 3Ha4eHHE 3€JICHOTO YIOOpPEeHHs B 00OTAIlIeHUH MTOYBBI OPTaHUYECKUM
BEILIECTBOM, a30TOM M JAPYTMMHU MHUTATEIbHBIMU 3JeMEeHTaMu. DOPMBI UCIIOJIB30-
BaHUs 3€JICHOTO YIOOpEHUsI.

15-
17

TexHoJIOrMM XpaHeHHUs] U NMPUMEHeHUus ynoOpeHmid. TexHoJOrM4YecKkre CBOM-
cTBa ynoOpeHuid. TeXHOIOTHs XpaHEHUS TBEPABIX U KUJKUX MUHEPAIBHBIX U Op-
TaHWYECKUX yTOOpEHUH B Pa3IMYHBIX KIMMATUYECKHX 30HaX CTpaHbl. [Ipuemsl
CHIDKEHUSI TIOTepPh U KadecTBa yI0OpEeHUH pU UX TPAHCIIOPTHUPOBKE, XPAHEHUH U
BHeceHnH. [loaroroBka ymoOpeHHMil K BHECEHHIO. TEXHOIOTHYECKHE CXEMBI U
MalllrHbl I8 BHCCCHUSA OPraHUYCCKHX, MHUHCPAJIbHBIX (TBep,Z[BIX 148 )KI/II[KI/IX)
yIO0OpeHUH, N3BECTKOBBIX MaTepuajioB W Tuica. KOHTpoJb M OIleHKa KadecTBa
paboT mo BHeceHHI0 yaoOpeHuii. TexHuka 6e30MacHOCTH IPU TPAHCIIOPTUPOBKE,
XpaHEHUU ¥ BHECEHUH YAOOPEHUH.

18-

JKOJI0rH4ecKHe U IKOHOMUYECKHEe ACMEKThl NpuMeHeHusi ynoopenmii. Co-
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20

Jep’)KaHNE TOKCUYHBIX BEIIECTB, MPUBOISAIINX K 3arPSA3HEHUIO OKPYXKAIOIIEH cpe-
Il B MUHEPAJIbHBIX, OPTaHUYECKHX YIOOpeHUsIX U Menuopanrtax. [IpenensHo no-
nyctumblie koiumyectBa (I1/IK) snemMeHTOB M coeMHEHUN B PACTEHUSX, MOYBE,
BOJIE, COJIEPKAILUXCS B MUHEPAJIbHBIX, OPTraHUYECKUX YIOOPEHUAX U METHOpaH-
TaxX. DKOJIOTHYECKUE aCIIEKThl XUMU3AIlUH 3eMIICACTNS.

Hroro

40

10%

3aounas popma o0OyueHust

o/t

Kpartkoe conepxanue nekuuim

KonnuectBo

JacoB

IIpakTuueckas
MOJITOTOBKA

XMMHUYECKHUX COCTAB U NMHUTAHHME pacTeHuil. XMMUYECKUUA COCTaB PACTEHUU.
XuUMHUYECKHE ITIEMEHTHI, HeoOxonuMbie pacTeHussM. CoJiep:kaHue U COOTHOIIIe-
HUS 3JIEMEHTOB MUTAaHUS B PACTCHUIX, OMOIOTUYECKUI U XO35IIICTBEHHBIN BBIHOC
MUATATEIbHBIX JJIEMEHTOB CEIbCKOXO3UCTBEHHBIMH KYJIbTYpaMH, MOHSTHE O
KpYyroBopoTe W OajlaHCce BEIICCTB B 3eMJICACIIUK. BiusHUE yCIOBHI BHEUIHEH
Cpelibl Ha MOCTYIUICHHE NMUTATEIbHBIX BElIeCTB B pacteHusa. HexkopHeBoe muTta-
HHE pacTeHUu. OTHOIIEHUE PACTEHHUI K YCIOBUSM MHUTAHUS B Pa3HbIC MEPUOJIbI
BEreTaliu, NEPUOJUYHOCTD MUTAHUS pacTeHUil. PacTurenbHast UarHocTUKa Iu-
TaHUs pacTeHnid. KOMIIJIEKCHAsI TMarHOCTUKA U €€ UCIIOJIb30BAHUE JIJISI ONITUMM-
3alUM IUTaHUsL PACTCHU.

CgoiicTBa MOYBbI B CBSI3M ¢ MUTAHUEM PACTEHUIl M NMPUMeHEeHHeM yaoOpe-
Huii. CoctaB nouBsl. MuHepagbHas U OpraHu4ecKasl 4acTu MOYBbI KaK UCTOYHHU-
KM DJICMEHTOB IMUTaHUS. XUMUYECKHE COCTUHECHUS TIOYBHI, COJIEPIKAIINE dIIEMEH-
Thl IIUTAHUA paCTeHI/Iﬁ. OpFaHI/I‘-IGCKOG BCIICCTBO IIOYBBLI U €0 3HAYCHHUC IJIA
TJI0IOPOIUs. XUMHUYECKHE M OMOJOTHYECKHUE TMPOIECCHI B MOYBE U HUX POJb B
HpeBpaH_IeHI/II/I IIUTATCIBbHBIX BCIICCTB U ITOBBIINICHUN Bq)(beKTI/IBHOFO aKTyaJ'II:HO-
T'O TUIOAOPOAUSI TIOUBBI. BUJIBI TOTJIOTUTENBHON CITOCOOHOCTH MOYBBI, UX POJIb BO
B3aMMOJICHCTBHUHU MOYBHI ¢ yIOOPEHUSMH U B MUTaHUH pacTeHuil. CocTaB U CTpo-
€HHE TTOYBCHHOTO MOTJIONIAIONIET0 KOMIUIEKCA, pOJib B TUTAaHUU PACTCHHM, Tpe-
BpaleHnu ynoopeHuii. OCHOBHBIE 3aKOHOMEPHOCTH B3aWMOJIECHCTBUSA yHoOpe-
HHI, MEJTMOPAHTOB M PACTEHUIN C MMOYBEHHBIM MOTJIONIAKOIIAM KOMILIEKCOM. Pe-
aKIys MOYB, €€ POJb B MMUTAaHUM PACTEHHN M MPUMEHEHUN YAOOPEHHI U MEJNo-
paHTOB. BUaBI KHCTOTHOCTH MOYBHI (aKTyaiabHasi, OOMEHHAas, THIPOJIUTHYCCKAS).
CreneHp HaCHIIIEHHOCTH MTOYB OCHOBaHUAMU. bydepHas criocoOHOCTh MOYBHI.

2,3

Munepajbubie ynoopenus. [lonsatue 06 ynoopenusx. Buast u popmsr ynodpe-
Huil. [leficTByro1Iee BemecTBO u 1036l yaoOpeHuii. [ToHsTHE O CpoKax U CIoco-
0ax BHeceHus. Knaccudukarus ynobpenuid. Y 100peHUsT MECTHBIE W MTPOMBIIII-
JICHHBIC, MUHEPAJILHBIC M OPTraHUYECKUE, MPOCThIE M KOMIUICKCHBIE, IPSIMOTO H
KocBeHHOTo AeicTBusA. Kiaccudukanms a3oTHeIX ynooperuii. OcHOBHBIE (HOPMBI
a30THBIX, YAOOpEHMii, MX TPOU3BOACTBO, COCTaB, CBOWCTBA M INPUMEHEHHE.
Knaccudukanus gocdopubix ymodpennii. CriocoObl MoTydeHHsI, COCTaB M CBOM-
crBa (ocdopubx ynobpenuii. Knaccupukanus xkanuiHbIX yAoOpeHHH, UX co-
CTaB, CBOMCTBa M NpuMeHeHHe. J[03bl, CPOKH U CHOCOOBI MPUMEHEHUS MHUKPO-
ynoopenuit. IoHATHE O KOMIUIEKCHBIX YAOOpEHHSX (CIOXKHBbIE, KOMOMHUPOBAH-
Hble W cMmemanHbie). CrocoObl MOJydeHHUs, COCTaB, CBOMCTBA M NPHUMEHEHHUE
KOMILJICKCHBIX YI0OpeHUH.

Opranudeckue ynoopenusi. HaBo3 Kak MCTOYHUK 3JIEMEHTOB NMUTaHUA JJISI pac-
TEHUM U €ro poJib B KPYrOBOPOTE IIUTATENbHBIX BELIECTB B 3eMIICHE-
JH. Pa3sHOBUIHOCTY HaBO3a - MOACTHJIOYHBIM M OCCIIONCTHIOYHBIN (GKUIKAN U
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MOJYKUAKUM) HaBO3, UX COCTABHBIE YAaCTH. XUMHUYECKH COCTaB M KadyeCTBO
HaBO03a PAa3JUYHbIX KUBOTHBIX. [logcTHIOUHBI HABO3.BUIbI OACTUIIKY, €€ 3HA-
YeHue, cocTaB U npuMeHenne. CrocoObl XpaHeHust HaBo3a. [Iporeccrl, mpoucxo-
JSIIMe TIPU XpaHSHWH HaBO3a, U MX oreHKa. CrocoObl CHUKEHHSI TOTEPh a30Ta
NpU XpaHeHUU HaBo3a. [IpogoiKUTENbHOCTh ACHCTBHS HaBO3a. becnoacTuinou-
HbIll HaBo3. CocTaB, CBOMCTBA U npuMeHeHue. [Ipurotosnenue, XxpaHeHUE U UC-
MOJIb30BAHUE KUJKOTO M TOJYKUJIKOro HaBo3a. [loMer nTul, ero cocras, xpa-
HEHUE U IpuMeHeHwne. Vcnoip30BaHne COJIOMBI Ha yI0OpeHue.

Topd u opranuueckue ynoOpeHus Ha ero ocHoBe. 3amackl Topda B Poccuu. Bu-
bl U TUTBI TOp(a, UX arpoXMMHYECKash XapaKTEPUCTHKAa W OOTaHMYECKUH CO-
ctaB. lcnonb3oBaHue TOPOACKUX, MPOMBIIIJIEHHBIX U CEIbCKOXO03UCTBEHHBIX
OTXOJIOB Ha YAOOPEHUS MyTeM MX KOMIIOCTUPOBAHUS U TEXHHUKA UX MPUTOTOBJIE-
HuUs. Posib KOMIIOCTOB B 3amUIIeHHOM TpyHTe. Canpomnein U ux UCIoJIb30BaHUE.
3eneHoe ynoOpeHue. 3HaueHUE 3€JIeHOr0 yaoOpeHus B 000OTallleHHH TTOYBHI Op-
FaHUYECKUM BEILIECTBOM, a30TOM M JIPYTUMHU MUTATEIbHBIMU 3JIeMeHTaMu. Dop-
MBI CTIOJIb30BAHUS 3€JICHOTO YIOOPECHHUSI.

JKOJIOTHYECKHEe M IKOHOMHMYECKHEe ACNEeKThl MpuMeHeHus: ynoopenmii. Co-
JIep’)KaHhe TOKCHUYHBIX BEIIECTB, NMPHUBOASIIMX K 3arps3HEHHUIO OKpYXKarolen
Cpelbl B MUHEPATbHBIX, OPTaHUYECKUX yI0OpeHUsIX U MenuopanTtax. [lpenensHo

nonyctumble konuuectBa (IIJIK) anemeHTOB U coelMHEHHI B pacTeHUsIX, IOYBE, 1 +
BOJIE, COACPKAIMXCS B MUHEPAIbHBIX, OPrAHUYECKUX YIOOPEHUSIX U MEIUOPAH-
TaxX. JKOJIOTHYECKHE U SKOHOMUYECKHE aCTIeKThl XUMH3AIMK 3eMJICICITHSI.
HTtoro 8 5%
4.3. Conepxanue J1a00paATOPHBIX 3aHATHI
Ounas ¢popma o0yueHust
Ne . g8l 2¢
W HaumeHnoBanue 1a00paTOpHBIX 3aHATUN E 2 E 3
CRIEY:
=
1 | Onpenenenue cyxoro BeIIECTBA BJIATU B pACTUTEILHOM MaTepuaie 4 +
’ Omnpenenenue azota, hpochopa U Kanus U3 OJHON HABECKU IIPH YCKOPEHHOM 3 N
030JIEHUH PAaCTUTENILHOTO MaTepralia
3 | OnpegeneHue HUTPATHOTO a30TA B PACTEHUEBOIYECKON MPOAYKIIUU 4 +
4 | OnpeneneHne HUTPATHOTO a30Ta B PACTEHUSAX C AUCYIb(HO(EHOIOBON KUCIOTOM 4 +
5 | Onpezaenenne OpraHMuecKoro yriepoaa 4 +
6 | Onpenenenue obmIero azora 2 +
7 Mertoibl onpeiesieHus: JOCTYIHBIX U1l pACTEHUN COEMHEHUH a30Ta 2 +
8 | Meronpl onpeaeneHus NOABMXKHOTO pocdopa 1 0OMEHHOT0 KaJust 4 +
9 | Onpenenennie pH no4YBbl NOTEHIIMOMETPUYECKUM METOJIOM 4 +
10 | Onpenenenue ruipOJIUTHUYECKON KUCIOTHOCTH 4 +
11 | Onpenenenue CyMMBl OTJIONIEHHBIX ocHOBaHu (110 Kanneny-I'nnpkoBuity) 4 +
12 | Onpegenenue CTeneHn COJIOHIIEBATOCTH MOYB M PAaCU€T HOPMbI THUTICA 4 +
13 | Ynobpenus. Knaccudukarms. CBoiicTBa MUHEPAIbHBIX YA0OpEHHA 4 +
14 Pacno3naBanrne MuUHEpaIbHBIX yIO0OpEeHHH (a30THBIX, POCPOPHBIX, KATUWHBIX, 4 N
KOMIUICKCHBIX) 110 KAY€CTBEHHBIM PEaKIUsIM
15 | OnpeneneHue a30Ta B aMMHAYHbBIX YIOOPEHUSIX 4 +
16 | Onpexnenenne coaepskanus BogopacTBopumoro (ocedopa B cynepdocdare 2 +
17 | Onpenenenue o0IIEro COAepKAHUS a30Ta B HABO3E 4 +
18 | AHanu3 U3BECTKOBBIX ya00OpeHuii. OnpeneneHne HeMTpaau3yronen crmocoOHo- 2 +
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CTHU U3BCCTU TUTPOBAHHECM.

HToro 68 |35%
3aounas popma o0OyueHust
=]
No y 55| ¢2¢
HaumeHnoBanue 1a00paTOpHBIX 3aHATUN FS| 5o
n/m =s| EC
B R
o S o
< & B
1 Omnpenenenue azota, Gpochopa U Kanus U3 OJHON HABECKU IIPH YCKOPEHHOM ) 4
030JICHUH PACTUTEJILHOTO MaTepralia
2 | Meroap! onpesieneHys JOCTYIHBIX AJIs PACTEHUM COEAMHEHHUH a30Ta 1 +
3 | Meroapl onpeneneHus moaBMKHOro ¢hochopa 1 0OMEHHOTO Kaus 1 +
4 | Ynobpenus. Knaccudukanus. CBolicTBa MUHEPAJIbHBIX yI00pEHUH 1 +
5 Pacno3naBanne MuHEpaIbHBIX yIO0OpEeHHH (a30THBIX, POCPOPHBIX, KATUWHBIX, 1 N
KOMIUICKCHBIX) 110 KAY€CTBEHHBIM PEaKIUsIM
6 | Onpexnenenne o0IIETO COMEP)KAHMS a30Ta B HABO3E 2 +
HToro 8 [35%
4.4. ConepxxaHue NPaKTHYECKUX 3aHATHI
[IpakTudeckue 3aHATUS HE IPEAYCMOTPEHBI yUeOHBIM TUTAHOM
4.5. Buabl u coaep:kaHue caMOCTOATEIbHOH padoThl 00yUYaKIIUXCsl
4.5.1. Buasl caMOCTOSATENBHOM pabOThI 00yUJaIOINXCs
KonuuecTBo yacoB
Bunbl camocTosTenbHON paboThl 00yUJarOIIHXCs
oyHas (bopMa 3a04YHasd (bOpMa
o0y4YeHHS 00ydCHHSI
[ToaroroBka K J1abOpaTOPHBIM 3aHATHUSIM H K 3aIUTE J1a00- 20 10
pPaToOpHBIX paboT
BrinorHeHNE KOHTPOJIBLHON pabOTHI — 60
CaMOCTOSITEIbHOE N3YUYEHUE OTJIENbHBIX TEM U BOIIPOCOB 28 76
IloaroToBka K NpOMEKYTOYHON aTTeCTallun 9 9
Hroro 57 155
4.5.2. Coneprxanre CaMOCTOSITEIIBHOW paOOTHI 00yUJarOIIHXCS
KonuuectBo
No 4acoB
HaumeHoBaHMe n3y4aeMbIX TEM WM BOIIPOCOB
n/n 3a04Has
ouHas popma
¢dopma
00yueHus
o0yueHus
OO0mme Bompochl arpoXMMH4YeCKHMX 3HAHWH.3HAUEHHWE MMHE-
paNbHBIX, OPTAaHUYECKUX YIOOpEHUN U XMMHUYECKUX MEITHOPAHTOB
1 | B NOBBILEHUU YPOKAWMHOCTH CENBCKOXO3SANUCTBEHHBIX KYIbBTYD, 2 4
yIy4IIEHUH KauecTBa MPOIYKIUHU U TUIOA0POaus MouBsl. Posb 3a-
pyOEKHBIX H POCCUUCKHUX YUCHBIX B PA3BUTHUU yUEHUS O MUTAHUH
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pacTeHuii U nmpuMeHeHun ynoopenuit. Pons akamemuka [[.H. Ips-
HUIIHUKOBA KaK OCHOBOIIOJIO)KHHMKA pOCCHMCKOW arpoxumuu. Op-
TaHu3alusi U pa3BUTHE arpOXUMUYECKOTO OOCTYKUBAaHUS CElb-
CKOXO35MCTBEHHOI'0 IpOoU3BOACTBA B PD. JlocTHKEHUS COBPEMEH-
HOM arpOXMMHH | TePEIOBOM nMpakTHKu B Poccun u 3a pydekoMm.

XHMHYECKHIl COCTAaB U NMUTAHHME PACTeHU.PacTeHus - KOHLEH-
TPAaTOpbl OTHENBHBIX XUMHUYECKHX 3J1eMeHTOB. ConepskaHue oc-
HOBHBIX OpPraHMYCCKUX BCHICCTB B PACTCHUMAX. MaKpo—, MHKpPO- U
yJIbTpa MUKPOAJIEMEHTHI, UX POJIb B IMTAHUM pacTeHUi. BnusHue
YCIIOBUI MHHEPAJILHOTO MUTAHUS HA COJEp)KaHHE OEIIKOB, )KUPOB,
YIJIEBONOB M APYTHX Ba)KHBIX OPraHUYECKHX COCAMHEHMM, OIpe-
ACIHIIOINUX KauCCTBO YPOIKaACB CEIBCKOX03IMCTBEHHBIX KYJIbTYP.
Pa3BuTHe mpencTaBieHus O MOCTYIJICHMM NMUTATEIbHBIX BEIIECTB
U UX YCBOCHMHM pacTeHUsAMHU. DOpMbI COEIUHEHUM, B KOTOPBIX pac-
TEHUS MOTJIOIAIOT YIEMEHTHI TuTanus. HekopHeBoe nuranue pac-
Tenuii. KommiekcHas JUariHoCTuka M €€ HMCIIOJIb30BAHUC AJId OII-
TUMU3ALNAN ITUTAHAS PACTEHUN NPU Pa3INYHBIX TEXHOJIOTHUIX BO3-
JACIBbIBAHUA CEIbCKOXO03SMCTBECHHBIX KYJIBTYP.

25

IlouyBa KaKk MCTOYHMK 3JIEMEHTOB NIUTAHMA I pacTeHuil.Poib
ra3oBOM, JXKUJIKON U TBEPAOW YaCTH MOYBHI B IUTAHUU PACTCHUN U
Tpanchopmaruu  ynobpenunii. CoaepikaHue dSJIEMEHTOB MHUTAHUS
pacTeHHil B pa3NUYHBIX (PAKIUSX MUHEPATHHOW YaCTU MOYBBI H
UX JOCTYIHOCTb B pa3HbIX NouBax. [loTeHInanbHOE U akTyanbHOE
TUIOZIOPOJIME TIOYBBI, TPYIITUPOBKA MMOYB 10 YPOBHIO aKTYaIBHOTO
I0J0pOoIusl. XUMUYECKHE U OMOJIOTHYECKHE IPOIECCHl B TIOYBE U
UX POJIb B MPEBPAICHUU MUTATEIBHBIX BEIIECTB M TOBBIIICHUN
3¢ (HeKTUBHOrO aKTyaJbHOTO IJIOJOPOAUS MOYBBL. 3HAYEHHE KOJI-
JOUTHOW (PpaKIMU MOYBBI B MIPOIECCAX B3aUMOACHCTBUS MOYBHI C
ynoOpeHussMu U pacteHussMu. OOMEHHOE W HEOOMEHHOE IOTJIO-
[ICHHE TIOYBOH KaTHOHOB. EMKOCTH MOTJIONIEHUSI I COCTAB IMOTJI0-
IICHHBIX KAaTHOHOB B pa3HbIX MouBax. OOMEHHOE MOIJIOIIEHHE
AHUOHOB. ATpPOXMMHYECKAs XapaKTEPHCTUKA OCHOBHBIX THIIOB
nouB P®. [lyrtu tpanchopmaruu a3oTHBIX, (HOCHOPHBIX, KaTUii-
HBIX U JAPYTUX COCIUHEHUH B MOYBAX M JOCTYIMHOCTh UX PACTCHH-
aM. Ponb arpoxmMuyeckoro aHanusa MOYB JUIsl OLIEHKH oOecre-
YEHHOCTH PACTEHUH DJIEMEHTAMH THUTAHUS, OMPEICIICHUs U KOp-
PEKTHUPOBKHU MX MOTPEOHOCTH 7103 yIOOpEHHU.

25

XumMHYecKass MeJTHOPAlMsA MOYB.3HAUYCHUE KalbIUS U MarHHS
IJIsl IUTAHUST pacTeHUil. MHOTOCTOpOHHEE JCHCTBHE M3BECTH HA
MOYBY. YCTpaHEHUE TOKCHUYECKOTO JCUCTBUS AIOMUHUS M Map-
ranna. Koarymsmusi mOYBEeHHBIX KOJIJIOMJIOB M YJIy4IIIEHHUE arpo-
XUMHUYECKHX U arpo(u3M4ecKuX CBOMCTB MOYBHI. BnusHue n3Be-
CTH Ha PA3JI0KEHHWE OPraHWYECKOr0 BEIIEeCTBA M MOOWJIM3AINIO
IIUTATCIbHBIX 2JICMCHTOB ITOUYBHEI. BJ'II/ISIHI/IG M3BCCTKOBAHUA HA OO-
CTYITHOCTh MaKpO- M MHUKPORJIEMEHTOB pacTeHusiM. Mcrmonb3oBa-
HHEC OTXOIOB HpOMBIH_UIeHHOCTI/I IJId U3BECCTKOBAHHUA ITIOYB. AFpO—
TEXHUYECKUE TPeOOBAHUS K M3BECTKOBBIM ynoOpenusM. Hopmaru-
BbI OILICHKHN Ka4dycCTBa I/I3BGCTKOBaHI/I$I.I[J'II/ITG.HBHOCTB I[GﬁCTBHSI n3-
BeCTU. MenmopaTuBHOE, MOACPKUBAIOINICE U ONEPEKAIOIICE U3-
BECTKOBAaHUE KHUCIBIX TOYB. D((HEKTUBHOCTH U3BECTKOBAHMS TIOYB
B pa3auYHBIX ceBOOOOpoTax. OCOOEHHOCTH M3BECTKOBAHUS B Ce-
BOOOOpPOTaxX CO JHHOM M KaprodeneM. 3HaYCHUE H3BECTKOBAHUS
KHCJIBIX TIOYB TIPU JUIUTEILHOM TPHUMEHEHUN (HHU3UOJIOTHIECCKU
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KHCIIBIX MHUHEpaIbHBIX ynoOpeHui.DkoHOMHUYecKass 3(heKTuB-
HOCTh M3BeCTKOBaHUS. CrOocOOBI M MpHEMbI MOBBIIICHUS 3P eK-
THUBHOCTH M3BECTKOBaHMS. [ MIICOBaHME Kak Mepa yaydIIeHHs CO-
JoHIOB. M3MeHeHus1, BbI3bIBaeMble B MOYBE THICOM. DddekTus-
HOCTh TurcoBaHHsA. OCHOBHBIE MaTepHanbl, NMPUMEHSIEMbIE UL
THIICOBaHMA TMOYB. Y00peHue rurcoM 0000BBIX TpaB. Ilpuembl
MOBBIICHHS Y((HEKTUBHOCTH TUTICOBAHMUSI.

A30THBIE y100peHus. 3HaueHHe MPoOIeMbl a30Ta B 3€MJICJICIIUH B
ceere ydyenus JI.H. IlpsHumnukoBa. Ponb a3oTa B pacTEeHHSX.
Oco0eHHOCTH TMUTaHUS PACTEHUH AMMOHHMIHBIM M HHUTPATHBIM
azoroM. ConeprkaHue a30Ta B IOYBE U IMHAMUKA €r0 COCAMHEHHIA.
[Iponieccbl aMMOHUBUKAITNH, HUTPU(PUKALIUN U TEHUTPUPHUKAIIH.
KpyroBopot u 6ananc azora B npupoje. bananc azora B 3emiene-
muu. @ukcanus azora atMochepsl. BiusHue a30THBIX yaoOpeHuit
Ha peakIuIo MOYBEHHOro pacTBopa. Mcronb3oBaHue pacTeHUSIMU
azoTa yAoOpeHuW W ero mpeBpaiieHus B mouBe. Ilotepu azora
ynoOpeHuit u3 mouskl. [I[puMeHeHre HHTrHOUTOPOB HUTPU(DHUKATTAN
JUISL TIPEIOTBpAILEHHs TTOTeph a30Ta. D(P(HEKTUBHOCTh PA3TUUHBIX
¢dbopM a30THBIX yHOOpEeHU B 3aBUCHUMOCTH OT CBOMCTB IOYBbI, BU-
Jla pacTeHui U crnocoba BHeceHUs ynoOpeHuil. /103, cocods u
CPOKM BHECEHHS a30THBIX YI0OpEHUH MO OCHOBHBIE CEJIbCKOXO-
3siCTBEHHBIC KYIBTYpHl. BiusHue a30THBIX ynoOpeHHi Ha ypo-
’Kail pa3InYHBIX KYJIbTYp U €0 KauecTBO. 3HAUCHHE MO3THUX MOJ-
KOPMOK a30TOM JUIsl YJIYYIICHUsI KauecTBa 3€pHa MIICHULBI U JPY-
rux KyaeTyp. Ilytr moBbimerus: 3¢p(hEeKTHBHOCTH a30THBIX YH00-
peHuil.

®ocdopubie yaodpenus. [Ipodrema dochopa B 3emnenenuu u
nytu ee pemenus. Pons pocdopa B xku3HM pactenuid. Mctounnku
dochopa mia pacrenuil. Buemnue npusHaku ¢ochopHoro roso-
nanus y pacrenuil. [locrymienue ¢ocharoB B pacTeHUsS W BBIHOC
docdopa ypoxxaem. Conepxanre u Gpopmsl coequHeHm hocdopa
B mouBax. Kpyrosopot ¢ochopa B npupoze, 6anaHc ero B 3emie-
JIEIINU U XO3SIUCTBE.

CoIpbe miis mpou3BoAcTBa GocPopHbIX ynoopeHuit. Mectopoxke-
HUe anatuToB U (ocdopuroB B Poccun m apyrux crpanax. doc-
(GOpUTHI U anaTUTHI KaK ChIphe A1 PochaTHON MPOMBIIIIIECHHOCTH.
Cynepdocdar npocToii U TBONHON, TPaHYIMPOBAHHBIA U MTOPOIII-
koBuaHBIN. [IperunuraT. Cynepdoc. Tomacnuiak, repmodocdarsl,
docparmnak, odechropennsiii pocdar. [omupocharer. Mcnoms-
30BaHHME OTXOJIOB MPOMBIIIIEHHOCTH, coaepkanux (ocdop. Doc-
dopuTHas MyKa B ycloBUs d()PEKTUBHOTO ee MpUMEHEHHs. 3Ha-
YeHHuEe pabOT POCCHHCKHMX YUYEHBIX IO 3TOMY Bompocy. Ilytu mo-
BBIICHUS 3P PEKTUBHOCTH (POCPOPUTHOM MYKH.

Kaumniinbie ynoopenusi. Ponb kanus B xxu3Hu pacreHuid. Coaep-
KaHHUE Kallusl B ypoXKae OTJENbHBIX CEIbCKOXO3SHCTBEHHBIX KYIb-
Typ. BHemHue npusHaku KaJquiiHOTO ronoaanus y pactenuit. Co-
neprkanue u (GopMbl Kaiaus B mouBax. KpyroBopot xanwus B IpHpo-
ne, OalaHc ero B 3eMJICNICNIMU M XO35HUCTBE. MeCTOpOKIeHUs Ka-
nuitHbIX coneil B Poccum u apyrux crpaHax. Celpble KaJUHHBIE
COJIU: CUJIbBUHUT, KApHAUIUT, KAUHUT, MOJUTAINUT, JAHTOCHHUT U
np. B3aumoneiicTBre KaluiHBIX yAOOpeHHH ¢ MOYBOM. 3HAUEHUE
coJlepKallnuxcsa B KaJIMWHBIX yIOOpPEHUSX XJIOPHUIOB, CYIb(aToB,
HATpHsl U MarHus JUis pa3iaudHblX pacTeHui. [Ipumenenue xanui-
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HBIX yI0OpeHU B 3aBUCHMOCTH OT OMOJIOTHYECKUX OCOOEHHOCTEH
pacTeHUl U MOYBEHHO-KIMMATUYECKUX yCIOBUU. BiusHue opra-
HUYECKUX YAOOpEHHH, NU3BECTKOBaHMS M JAPYIMX YCIOBUH Ha (-
(EeKTUBHOCTh MPUMEHEHHS KTMHHBIX yrnoOpeHuid. J1o3bl, Cpoku u
CrocoObl BHECEHUS KAMIHBIX YAOOpEHHH MOJ pa3In4HbIE KYJlb-
Typbl. BnusHue kanuiiHBIX yZOOpeHHH Ha ypoXkail M KauecTBO
IPOAYKIMM OTAEIBHBIX CEIbCKOXO3SMCTBEHHBIX KYNBTYP B pas-
JIMYHBIX TOYBEHHO-KIMMAaTHYECKUX 30Hax Poccum.
MuxkpoynoOpenusi. 3HaueHHE MHUKPOIJIEMEHTOB [JIsl PACTEHMH.
CopnepxaHue OTAEIBHBIX MHUKPOJJIEMEHTOB B pacreHusx. Conep-
XKaHue U (OpPMBI MHUKPOIJIEMEHTOB B MouyBax. DYHKIUH OTHAENb-
HBIX MHUKpPORJIEMEHTOB (00p, Meab, MapraHel, MOJIMOAEH, LUHK,
KOOabT) B pacTeHUsX. Y 0OpeHus, cojepxaiiue 0op, MapraHel,
Mellb, MOJIMO/IEH, LIMHK U Jpyrue MUKpo3jieMeHThl. [lonmnmukpo-
ynoOpenusi. Ponb MUKpOynoOpeHHii B MOBBIIIEHUH MPOAYKTUBHO-
CTH CEIIbCKOXO3SMCTBEHHBIX KYJIBTYP B Pa3JIMYHBIX IOYBEHHO-
KJIMMAaTUYEeCKUX 30HaX CTpaHbl. J[03bI, CPOKU U CIIOCOOBI MpHUMe-
HEHMsI MUKPOYJOOpEHUH B CBS3M C IOYBEHHO-KIMMATUYECKUMHU
YCIOBUSAMU U OMOJIOTHYECKUMH OCOOCHHOCTAMHU KynbTyp. [Ipue-
MBI TIOBBIIIIEHUS 3()PEKTUBHOTO MPUMEHEHHSI MUKPOYI00pEHUN.
KommnuexkcHble yno0penusi. ArpOHOMHUYECKOE U 3KOHOMHUYECKOE
3HA4eHUE KOMIUIEKCHBIX ynoOpeHui. JKuakue u cycrneH3upoBaH-
Hble yaoOpeHus. [lepcnekTHBBI NPUMEHEHUsT KOMITJIEKCHBIX yI00-
pennit B Poccuu. TykocmecHu, UX COCTaB W CBOMCTBA, 3HAYCHHUE U
YCJIOBUSI TYKOCMEIIEHHUS.

Opranuyeckue ynoodpenusi. Haso3. 3HaueHHE HaBO3a U APYTUX
OpPraHUYeCKUX yIOOpPEHUH B MOBBIIMICHUH YPOXKACB CEIbCKOXO3SH-
CTBEHHBIX KYJIbTYp, CO3IaHUH Oe37ehuIuTHOrO OamaHca rymyca u
pPETYIHPOBAaHUH OUOJOTMYECKUX MPOIECCOB B TOYBE. 3HAYCHHE
HaBO3a KaK UCTOYHHUKA MOMOJIHEHMsS MOYBbl OPraHUYECKUM Bellle-
CTBOM JIJI MOJJICPKAHUS U YBEJIMUYEHUS COAEPKaHUS rymyca, Io-
BbIIICHUST A(()EKTUBHOCTH MHUHEPATBHBIX yIOOpeHHH. 3HAUCHHUE
MPABUJILHOTO COYETAHUSI OPTraHMYEeCKHX U MHHEPAIBbHBIX yI00pe-
Hul. [loocmunounviii Haso3. CTENEeHb Pa3I0KEHUsS HaBO3a. Xpa-
HEHUE HaBO3a B HaBO3OXpaHWMIeH B moje. llltabeneBanue kak
HEOOXOIUMBIN MpHEM IMPaBUJIBHOTO XpaHEHHUS HaBo3a. 3HaueHUE
KIKecOOpHUKOB. [IpueMbl MOBBIIIEHHST KadecTBa M yA00-
puTeNbHAs IIEHHOCTh MOACTHJIOYHOTO HaBO3a. becnodcmunoyHulil
Haeo3. IlpuroroBneHue, XpaHeHUE U HCIOIb30BAHUE JKUJIKOTO U
noTykuaKoro HaBo3a. OcoOeHHOcTH ero mpumeHeHus. CpaBHU-
TETbHOE JEHCTBHUE U TOCIEACHCTBHE TOJCTHIOYHOTO U Oec-
MOJICTUIIOYHOIO HAaBO3a Ha ypoxKail CelbCKOXO03IHCTBEHHBIX KYIb-
TYp B Pa3JIMYHBIX MOYBEHHO-KJIMMATHUECKUX YycioBusx. Couera-
HUE U COBMECTHOE NMPUMEHEHHE HaBO3a U MHHEpAIbHBIX yI00pe-
Huid. CpaBHUTENIbHASL OLICHKA CTETICHH HCIIOIb30BAaHUS PACTCHUSI-
MU MUATATENbHBIX BEIIECTB U3 HABO3a U MHUHEPAIbHBIX YIOOPEHUH.
CriocoObI ompeneneHusi KOIU4ecTBa MOACTUIIOUHOTO HaBo3a. Pac-
YeT KOJIMYeCTBa OECTOJICTUIOUHOTO HaBo3a. J[o3bl, riyOmHa 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. 3HAYEHHE HaBO3a B 3alIuIeHHOM rpyHTe. CocTaB, XpaHe-
HUE HABO3HOW JKIKU W UCTOJNB30BaHUE ee Ha ymoOpenue. [lomer
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NTHUI], €r0 COCTaB, XpaHEHHE U MpUMeHeHHe. Vcrnonb3oBaHue co-
JoMbl Ha ynobpenue. Topgh u opeanuueckue yoobpenus na e2o oc-
Hose. CteneHb paznoxeHus Topda. 30JbHOCTh, KUCIOTHOCTb, Bila-
TOEMKOCTh U TOTJIOTHTENbHAsT ciocoOHOCTh Topda. Coxepxanue
MUTATENbHBIX 3JEMEHTOB B Top(dax. 3aroToBKa M HCIOJIb30BAHUE
Topda Ha MOACTUWIKY U yaoopenue. TopdsHol HaBO3, ero yno0pu-
TelbHasl IIEHHOCTh. Y clIoBUS 3()()EKTUBHOTO HCIIONB30BAHUS TOP-
da Ha ynoOpenue. Teopernmueckoe 0OOCHOBAHUE KOMIIOCTHPOBA-
HUS. 3HaYCHHE MHUKPOOUOIOTHYECKUX MPOIECCOB B MPEBPAILICHUU
MUTATENbHBIX BEIIECTB KOMIIOCTAa B JOCTYMHBIE AJII PACTEHUHN CO-
enunenus. TopdonaBo3Hble koMmnocThl. [locnmoiftHoe W owaroBoe
KoMrocTtupoBaHue. TophoxXuKkeBble U IpPYrue BHJIbI KOMIIOCTOB.
3HaYeHHEe COOTHOIIECHUS! KOMIIOHEHTOB B KOMITOCTaX JIJIsl pa3BUTHUS
MHUKpPOOHMOJIOTHYECKUX TIpoIrieccoB. TopdoMuHepaabHbIE KOMIIO-
cThl. Mcnonp3oBaHue B KOMIIOCTaX (OCHOPUTHON MYKH, U3BECTH,
307161 (TTPH TIOBBIIIIEHHON KUCIOTHOCTH TOP(HOB) M APYTUX KOMIIO-
HEHTOB. XMMHMYECKUN COCTaB Pa3JIMYHBIX KOMIIOCTOB. YCBOCHHUE
pacteHusMH a30T1a, pocdopa, Kaaus, MUKPOIJIEMEHTOB U3 KOMIIO-
cToB. Mcnonb30Banue ropoICKUX, MPOMBIIUIEHHBIX M CEIbCKOXO-
3SIMICTBEHHBIX OTXOJOB Ha yIOOpPEHUS IyTeM UX KOMIIOCTUPOBAHUS
U TE€XHHKA UX MPUTOTOBJIEHUS. POJIb KOMIIOCTOB B 3alMIICHHOM
rpyHTe. Canpomnenu u UX UCHOJIb30BaHUE.

TexHoJIOTMM XpPaHEeHUS] M TNpPUMeHeHHs yaoOpeHui. Turbl
CKJIaACKUX HOMGH_IGHI/Iﬁ U HABO30XPaHUJIUIII. HpI/IeMBI CHUXKXCHUA
NOTeph M KadecTBa YAOOPEHUU MPH UX TPAHCIIOPTUPOBKE, XpaHe-
HUU Y BHECCHUH.

JKOJIOTHYeCKHe M IKOHOMHYECKHe aCNeKThl MNpPUMEeHEHHUs
yaoopenmii. COanaHCUpOBaHHOE NMPUMEHEHHE yI0OpeHUi U Jpy-
THX CPEJICTB XUMH3ALUH - OCHOBA YCTPAHEHHS OTPHIATEIHHOTO
NOCJIEICTBHSI X Ha MOYBY, PACTEHUS], YEJIOBEKA U )KMBOTHBIX

HTroro 45 155

S. YueOHO-MeTOAHYeCKOe o0ecedeHrne CaMOCTOATEIbHOI padoThl 00y4ar0IMXCs
0 TUCIHUIIINHE

YuebHO-MeToan4eckue pazpadbotku umerorcst B Hayunoit 6ubiamoreke dI'BOY BO HOxHo-
VYpansckuii 'AY:

1. Arpoxumus [DIEeKTPOHHBIA pecypc] : METOM. YKa3aHHs JJIl CAaMOCTOSTEILHON paboThI [ 1
00yJaroImuxcst arpOHOMUYECKOro Qaxyiabrera no HampasiaeHusM: 35.03.03 "Arpoxumust u arpomnoy-
BoBenenue", 35.03.04 "Arponomus", 35.03.07 "TexHosorusi IPOU3BOACTBA M NIEPEPAOOTKU CEITBCKO-
XO03SICTBEHHOHM MPOIYyKIMU" O4HOM U 3a0uHOi hopMm o0ydenus] / FOxuo-Ypansckuit [AY, UnctutyT
arposkoiioruu ; coct.: . B. Cunssckuid, A. H. Ilokarunosa. - Muacckoe: FOxuno-Ypansckuii ['AY,
2017. - 26 c. Anpec B cetu: http://nb.sursau.ru:8080/localdocs/iae/ppm054.pdf

6. ®oH/1 OLICHOYHBIX CPEICTB 1JIsl POBEICHUA
NMPOMEKYTOYHOM aTTeCTANMHU 00y4aI0IHUXCS 110 JUCIHILIHHE
Jnisi ycTaHOBIIGHHSI COOTBETCTBHUSI YPOBHS NMOATOTOBKM oOywatommxcst TpedoBanusim ®I'OC
BO pa3paboTtan (oHI OLIEHOUYHBIX CPEICTB JUIsl TEKYIIEro KOHTPOJIS YCIIEBA€MOCTH WM IPOBEICHHUS
MIPOMEKYTOUHOM aTTecTaluu oOydyaromuxcst mo aucuuruinHe. OOoH OLEHOYHBIX CPE/ICTB MPEICTaB-
sieH B [Ipunoxenun.

7. OcHOBHAs M JONOJTHUTE/IbHAsSI y4eOHasi IUTEPaTypa, He00X0AuMAas 1JIs1 OCBOCHHS
AUCHMILIUHBI
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OcHOBHas M JOTIOJHUTEbHAS yaeOHas muTepaTypa umeercs B Hayunoit OubOmmoTeke M 3iek-
TpoHHOH MH(pOpMarmonHo-o0pazoBaTensHOU cpeae PI'BOY BO IOxno-Ypansckuii [AY.

OcHoBHAaA:

1. Arogun, b. A. Arpoxumus / b. A. Sromun, 1O. I1. XKykos, B. . Ko63aperko. — 4-e 3.,
crep. — Cankr-IletepOypr : Jlans, 2023. — 584 c. — ISBN 978-5-507-45532-4. — TekcT : aek-
TpoHHBIH // JlaHb : anexTpoHHO-Onbmmoreunas cucrema. — URL: https://e.lanbook.com/book/271331

2. Hcymnos, A. H. Arpoxumus : yaeonoe mocodue / A. H. Ucymos. — WMkeBck : MbkeBckas [[CXA,

2020. — 82 c. — Tekcer : snekTpoHHbIH // JlaHb : 3neKTpoHHO-OnMOMMoTeunas cucrema. — URL:
https://e.Jlanbook.com/book/158579
3. JlaGopaTOpHBI MPAaKTUKYM IO arpOXMMUU IJIi arPOHOMHMYECKHX CHEIHAIbHOCTEH : yueOHOe

nocobue / A.H. Ecaynko, B.B. Arees, A.U. I[logkonsun, O.10. JIobankosa ; ®I'OY BIIO, Craspo-
MOJILCKUI TOCYIapCTBEHHBIN arpapHblii YHUBEPCUTET. - U3J. 2-¢, epepad. u nomnonH. - CTaBponoss :
CTtaBponoNbCKUN TOCYAapCTBEHHBIN arpapHblii yHUBepcuTeT, 2010. - 276 c¢. - ISBN 5-9596-0148-6 ;
To ke [Dnextponnslii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=138771

JlomosHuTEABHAS:

1. Arpoxumus : ydeOHuUK / mox penakiuend B. I'. MuneeBa. — bpsuck : Bpsuckuit 'AY,
2017. — 854 ¢. — ISBN 978-5-9238-0236-8. — TekcT : 31exkTpoHHBIN // JlaHb : 3JIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/133138

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

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

4.

8. Pecypchl nHPpOpPMALMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «HTepHeT», HE0OX0AUMbIE
JJIS1 OCBOCHMS 1Y CIUTLTHHBI

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

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

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

9. MeToauyeckne yKa3aHus JJsl 00yYAKOIIHUXCS M0 OCBOEHHUIO TUCIIHIIIMHBI

Y4ebHo-MeToInueckre pa3paboTku umerorcs B HayuHoit  OMOIMOTEKe W AJIEKTPOHHOW HH-
dhopmarmornHo-oopazoBarenbHol cpeae PI'BOY BO HOxuo-Ypanbckuii [AY:
1. 3yuenne cBOWCTB yaoOpeHHH [DNeKTpOHHBINA pecypc] : METOJ. yKa3aHUs K JaOOpaTOPHBIM 3aHs-
THSIM JUISI CTYJIEHTOB arpoHOMHUYecKoro ¢akynbpTeTa [1o HanpasieHusM: 35.03.03 ArpoxuMus u ar-
porouBoBenienue, 35.03.04 "Arponomus", 35.03.07 "TexHonorus npou3BOACTBA U MePepabOTKH Celb-
CKOXO3SIMCTBEHHOU MpoAyKIuu'" ouHoi (hopmbl 00yuenus| / FOxuo-Ypansckuit 'AY, UacTUTYT ar-
poakosiorud ; cocT. A. H. Tlokatunosa. - Muacckoe: FOxHno-Ypansckuiit ['AY, 2017. - 32 c. Anpec B
cetu: http://nb.sursau.ru:8080/localdocs/iae/ppm080.pdf
2. XMMHYECKUH COCTaB M NMHUTAHHWE PACTEHUHN [DIEKTPOHHBINA pecypc] : yueOHO-MeTO. YKa3aHUs s
71a00paTOPHBIX 3aHATHH [ GakanaBpoB OYHOW M 3a0uHOU (hopM oOyuenust Hampasiaeruid 35.03.03
Arpoxumus u arpomnouBoBenenue; 35.03.04 Arponomust; 35.03.07 TexHomorusi MpoU3BOACTBA U TIE-
pepaboTku cenbckoxo3siictBeHHON mpoaykiuu] / KOxHo-Ypanbckuit 'AY, MHCTUTYT arpo3KoJIOTHH ;
coct. U. B. CunsBckuii. - Mwuacckoe: FOxno-Ypansckuit I'AY, 2018. - 36 c. Anpec B cetu:
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http://nb.sursau.ru:8080/localdocs/iae/ppm120.pdf

3. Xumudeckas MeIropanus moys : yueOHO-METOInUYEeCKast pa3padoTKa Mo NUCIHUIUIMHE «ATPOXUMUS»
s GaKanaBpoB OYHOHM M 3a04HOM (GopM 0O0ydeHHs, 0OYyUaIOUIMXCS MO HANPaBJICHUSIM IOIATOTOBKU:
35.03.03 Arpoxumus u arporouBoBeaenue, 35.03.04 Arponomus, 35.03.05 Cagooactso / coct. 1.B.
Cunsasckuil ; FOxno-Ypansckuil I'AY, MHcTtuTyT arposkosnoruun .— Muacckoe: FOxHO-Ypanbsckuii
I'AY, 2020 .— 31 ¢. — Pexum goctyna: http://nb.sursau.ru:8080/localdocs/iae/ppm159.pdf

4. [TouBa Kak UCTOYHUK MUTAHUS I PACTEHUH : yueOHO-MEeToau4ecKasi pa3paboTKa Mo AUCHIUTIIHHE
«Arpoxumusi» sl 0aKaJaBpOB OYHOU W 3a04HOM (popM oOydeHwHs, 00yUJaIOIMUXCs TT0 HAMPABICHUSIM
noarotoBku: 35.03.03 Arpoxumusi u arponouBoBenenue, 35.03.04 Arponomusi, 35.03.05 CanoBon-
ctBo / coct. M.B. CunsBckuii ; FOxno-Ypaneckuii 'AY, UHcTuTyT arposkonorun .— Mwuacckoe:
OxHO-Ypanbckuii T'AY, 2020 — 34 C. — Pexum JIOCTY-
ma: http://nb.sursau.ru:8080/localdocs/iae/ppm160.pdf

10. CoBpeMeHnHbIe HHPOPMAIMOHHbIE TEXHOJIOTHH, HCIO0JIb3yeMble PH 0CYIIeCTBICHUHU
o0pa3oBaTeIbHOIO MpoLecca Mo JMCHUILVINHE, BKIYas NepedyeHb NPOrpaMMHOro odecneyeHust
U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoit OubnmoTreke ¢ TepMUHAIBHBIX CTAaHIMH MPEJOCTABIISAETCS JOCTYI K 0a3aM JaHHBIX:
- Texakcnept (mHbOpMarmonHo-crpaBouHas cucrema 'OCTog) http:/ www.cntd.ru/;

[lepedyeHpb JUIEH3UOHHOTO MPOTPaMMHOT0 obecreueHusl. PeKBU3UTHI MOATBEPKIAIOIIETO J0-
KyMEHTa!

1. Onepaunonnass cucrtema Microsoft Windows PRO 10 Russian Academic OLP
1LicenseNoLevelLegalizationGetGenuine. Jluniensunonnsiii noropop Ne 11354/410/44 ot 25.12.2018
r.; Ne 008/411/44 ot 25.12.2018 T.

2. Odwucherit maket npmwioxkeHnit MicrosoftOfficeStd 2019 RUS OLP NL Acdmc JIunen3uon-
HbIi moroBop Ne 11353/409/44 ot 25.12.2018

3. AwntuBupyc KasperskyEndpointSecurity mist Ousneca, JInnensnonnsiii qorosop Ne05/44/3K/25
ot 12.03.2025 1.

11. MaTepuajbHoO-TeXHUYecKasi 0a3a, HeoOXoAUMAs 1JIsl OCYIIEeCTBJICHUS
00pa3oBaTeIbLHOIO NMpoIecca mo JTUCHUIINHE

Y4yeOHble ayquTOPUU ISl NPOBedeHHUS] 3aHATHH, MNPEIYCMOTPEHHBIX MPOrpamMMmoii,
OCHAIllEHHBbIEe 000PY/I0BAHUEM U TeXHHYECKMMU CPeCTBAMM 00y4eHHsl

1. YyeOnast ayauTopus A IPOBEICHUS 3aHATHI JIEKIIMOHHOTO THMa (OCHAIEHA MYJIbTHME-
TUIHBIM 000pYIOBaHUEM), 3aHITHI CEMUHAPCKOTO THUIIA, BBIMIOJHEHUS KYPCOBBIX PabOT, TPYIIIOBBIX H
WHIUBUYAIbHBIX KOHCYIbTALMMI, TEKYIIEr0 KOHTPOJISI K MPOMEXKYTOUHOM artectanuu — 217, 309.

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

IToMemeHus 1J1s1 CAMOCTOATEIBHOM PadoThI 00y4ar0IMXCS

1. [lomemienus s caMOCTOSITENbHOM paboThl oOyuatommxcs — ayautopust Ne 111a ocHarien-
HbI€ KOMITBIOTEPHOI TEXHUKOH € MOJKIIOYEHUEM K ceTH «/HTepHeT.

IlepeyeHb 000py10BaAHNUS M TEXHUYECKHUX CPEACTB 00y4YeHM sl

1 Konopumertp porosnextpuyeckniit KOK-2.

2 ®orometp porornexTpuueckuit KOK-3.

3 pH-metp150 -M.

4 JIaboparopHsie aneKkTpoHHBIE Bechl Acculab VIC-120d3.
5 Becwi 1aboparopusie BJIKT-500.

6 IlIxad BHITSHKHOM.

7 HabGop CTEeKJIIHHOW MOCY/IBI.
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8 XuMun4eckue peakTuBbI.
9 HabGop TepMoMeTpOB.
10 Buckoszumerp BIDK-2.
11 CymunbHbIi mKad.
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IIPH/IO/KEHUE

®OH/JI OHEHOYHbIX CPEACTB

JUTS1 TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH | MTPOBEICHUS TIPOMEKYTOUHOMN aTTeCTAIUN
o0yJarmuxcs
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COJEPXAHME

KomMrieTeH1ium v Ux HHIUKATOPHI, GOpMHUpyEeMbIe B TIPOIECCE OCBOCHHUSI TUCITUTUTHMHBI

[Toxazarenu, KpUTEPUH U IIKaJla OLIECHUBAHUS HHIUKATOPOB TOCTHXKEHUSI CHOPMUPOBAHHO-

CTHU KOMIIETCHIIUHU

TunoBble KOHTPOJIbHBIE 3aJaHUs U (WJIM) MHBbIE MaTepuajbl, HEOOXOIUMBIE ISl OLIEHKH

3HAHWM, YMEHHH, HABBIKOB U (MJIM) OMBITA JEATEIBHOCTH, XapaKTEPU3YIOMUX CHOPMUPO-

BAaHHOCTb KOMIIETEHIIUI B IPOLIECCE OCBOEHUS JUCLUIIINHBI

Meroauueckue Marepuanibl, ONPEACNIAIONINE MPOLEAYPhl OLICHWBAHUS 3HAHWM, YMEHUH,

HABHIKOB U (WJIM) OMBITa NEATEIHHOCTH, XapaKTEPU3YIOIMUX CHOPMUPOBAHHOCTH KOMIIE-

TEHIINHN

4.1. OneHouHBbIE CpelICTBA AJIs IPOBEAEHUS TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH, B TOM
YHUCIIE B MPOLECCe TPAKTUYECKON MTOATOTOBKH

4.1.1. OueHuBaHHe OTYeTa IO JIAOOPATOPHOU paboTe

4.1.2. TectupoBaHue
4.1.3  KoutpossHas paboTa

4.2. [Ipouienypsl 1 OLIEHOYHBIE CPEACTBA TSI POBEICHUS TPOMEKYTOUHOM aTTecTa-
1005051
42.1. 3auger

4.2.2. Dx3aMeH
4.2.3. KypcoBas pabota
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1. KomneTeHI MU U MX HHANKATOPBI, GopMHupyeMble B polecce 0CBOCHHUS IMCHHIIHHbI

OIIK — 1. CnocoOeH pemiaTh TUIIOBBIE 33/1a4H NMPOPECCUOHATBLHON JEATEIIbHOCTH Ha OCHOBE 3HAHUHN
OCHOBHBIX 3aKOHOB MAaTE€MaTHMYECKMX M €CTECTBEHHBIX HAyK C INPUMEHEHUEM MH(OPMAIMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH

Kon u nanmenosa- ®opmupyembie 3YH

Hanmenosa-

HUE UHJIMUKATOpa

HUE OLIEHOY-
JOCTHKEHUST KOM- 3HAHUSA YMEHHUS HABBIKU

HBIX CPEICTB

NETCHIINH
NJI-1onk-1 OO6yuaronuiics OOyuarommiics Obyuaronuiics Texymas arre-
Hcnonb3yer  oc- | AOJDKEH 3HATh OC- | JOJDKEH YMETb | IOJDKEH  BJIAJETh: | CTAIUs:
HOBHBIC 3aKOHBI | HOBHBIE 3aKOHBI | IPUMEHSATh OCHOB- | METOJIaMHU M HAaBBHI- | - OTYET IO Jia-
€CTECTBEHHOHAYy4Y- | €CTECTBEHHOHAYy4- | HbIE 3aKOHBI €CTe- | KaMM TpUMEHEHUus | 6opaTopHOU
HbIX  JUCIMIUIMH | HBIX  JWCIUIUINH | CTBEHHOHAYYHBIX OCHOBHBIX 3aKOHOB | paborte;
TUISt peuieHus | Uit pelIeHus | TUCIUIUINH JUISL | €CTECTBEHHOHAy4- | -  TECTHPOBa-
CTAaHIAPTHBIX  3a- | CTAHJAPTHBIX  3a- | pEIICHHUS CTaH- | HBIX  JUCIUIUIMH | HUE
nad B oOsiactu ar- | a4 B OOJacTH ar- | JapTHBIX 3ajad B | IS pelIeHus | - KOHTPOJIbHAs
POHOMHUU C TIPUME- | POHOMHUH C TpUMe- | 00JacTh  arpoHoO- | CTAHJAPTHRIX  3a- | paboTa
HeHueM wuH(poOpMa- | HeHueM WHGPOpPMa- | MHM ¢ TIPUMEHEHHU- | a4 B obsactu ar- | [Ipomexyrou-
[MOHHO- [IUOHHO- eM HH(pOpPMAIMOH- | POHOMUU C TPUME- | HasE ~ aTTecTa-
KOMMYHHMKAI[MOH- | KOMMYHUKAIIMOH- | HO- HeHueM uHpopMa- | Ius:
HBIX TEXHOJIOTHIA HBIX TEXHOJIOTHHA — | KOMMYHUKAIIMOH- | [IHOHHO- - 3a4er,
(b1.0.02-3.1) HBIX TE€XHOJOTMA — | KOMMYHHKAIIMOH- - DK3aMeH
(b1.0.02-VY.1) HBIX TEXHOJOTUH —
(b1.0.02-H.1)

[IK-12. Criocob6eH KOHTPOJHMPOBATh PEATH3alUI0 TEXHOJOTHUYECKOro Tpoliecca MPOU3BOJICTBA TIPO-
JYKLIUU paCTEHUEBOJICTBA

Kona u nHaumenoBa- dopmupyembie 3YH HanmenoBanue
HUE UHIUKATOPA J0- OIICHOYHBIX
CTH)KEHHUS KOMIIe- 3HAHHS YMCHHUS HaBBIKH CpeACTB
TEHIUN
N-3 nk-12 OO6yuarommiics OO0yuarommiics OO6yuarommiics Tekymas  arre-
KonTponupyer ka- | JOKEH  3HATH | JOJIKCH YMETh | IOJDKEH  BIAJAETh: | CTALIUSA:
4eCTBO BHECEHUS | OCHOBBI KOH- | KOHTPOJINPOBATh METOJIaMU U HaBbI- | - OTYET MO Ja-
ynoOpeHuit TPOJNSi KadyecTBa | KAYeCTBO BHECCHHS | KaMU KOHTpoJIst | OopaTopHOl pa-
BHECCHHS yA00- | yIoOpeHmit — | KauecTBa BHeceHHUsA | OOTE;
peHuit - (b1.0.02-Y.1) ynoOpeHuit — | - TECTUpPOBaHUE
(b1.0.02-3.1) (b1.0.02-H.1) - KOHTpOJIbHAA
pabora
[TpomexxyTouHas
aTTecTalus:
- 9K3aMeH

2. [loka3aTesn, KpUTEPUM U MIKAJIA OLEHMBAHUS UHINKATOPOB JOCTHKEHUSI KOMIIETeHIM I
N/-1omk-1 Mcrionbs3yeT 0OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JUCLHMIUINH JJIs1 peIICHUsI CTaHIapT-
HBIX 3a/1a4 B 06.HaCTI/I anOHOMI/II/I C HpI/IMeHeHI/IGM I/IHq)OpMaI_II/IOHHO-KOMMYHI/IKaI_[I/IOHHBIX TCXHOJIO-

TUH
Kputepun u mkana olieHUBaHUS pe3yabTaTOB 00YUYEHHUS MO UCLHUTUINHE
dopmupyembie - = = =
3VH Henocrarounsrit JlocTaTo4yHbIi Cpennuii Beicoknii
YPOBEHb YPOBEHb YPOBEHb YPOBEHb
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b1.0.02 -3.1 | OGyuvaronuiics He | OOy4aromuncs OO6yuarommiicss ¢ | OOyvaronuiicss ¢
3Ha€T OCHOBHBIC | cMab0 3HAeT Oc- | He3HAYUTENbHBIMU | TpeOyemoli crere-
3aKOHBI ecTe- | HOBHBIE  3aKOHBI | OIIMOKAMU M OT- | HRIO IIOJHOTHI U
CTBEHHOHAyYHBIX | €CTECTBEHHOHAy4Y- | JIETBHBIMH NPOOE- | TOYHOCTH  3HAET
JACHUIUIMH ~ JUIS | HBIX ~ JUCLHUIUIMH | JAMH 3HAeT OC- | OCHOBHBIE 3aKOHBI
pelieHus cTaH- | s pElICHUs | HOBHBIE  3aKOHBI | €CTECTBEHHOHAYY-
JApTHBIX 3a/lad B | CTAHJIAPTHBIX 3a- | €CTECTBEHHOHAYY- | HBIX  JUCIUILIINH
o0jacTh  arpoHO- | a4 B OONACTH ar- | HeIX  JUCIUIUIAH | JUIS pelieHus
MUU C TpPUMEHE- | POHOMUU C TpHU- | JJs pelleHus | CTaHAApTHBIX — 3a-
HUEeM HMH(POpPMAIH- | MCHEHUEM WH- | CTAHJAPTHBIX 3a- | a4 B 00JacTH ar-
OHHO- ¢dbopmaroHHoO- a4 B 00NacTH ar- | pPOHOMUU C TpH-
KOMMYHUKAITMOH- | KOMMYHHKAIlUOH- | POHOMHH C TIpH- | MEHEHHUEM HH-
HBIX TEXHOJIOTHHI HBIX TEXHOJIOTHHI MEHEHUEM WH- | GOPMAIMOHHO-
dbopmMaroHHO- KOMMYHHUKAITHOH-
KOMMYHHKAITMOH- | HBIX TEXHOJIOTHIA
HBIX TEXHOJIOTHI
b1.0.02- V.1 | O6yuatomuiics He | OOydarommiics OO0yuarommiics OO6yuarommiics
yMeeT MPUMEHSTH | CIad0 yMeeT MNpH- | yMEeT C HE3Ha4yH- | yMEeT MNPUMEHSTh
OCHOBHEIEC 3aKOHBI | MEHATh OCHOBHBIE | TEJIbHBIMHU 3a- | OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYY- | 3aKOHBI ecTe- | TPYJHCHHUSIMHU €CTeCTBCHHOHAYY-
HBIX  JIUCIWIUIMH | CTBEHHOHAYYHBIX | MPUMEHSATh OCHOB- | HBIX  JUCIUILIINH
IS pElICHUs | TUCUUIUIMH IS | Hble 3aKOHBI €cTe- | IS pelieHus
CTaHIAPTHBIX  3a- | PEIICHHS CTaH- | CTBEHHOHAYYHBIX | CTAaHJAPTHBIX 3a-
nad B o0JacTH ar- | JapTHBIX 3aJad B | AUCHMIUIAH  JJIA | Ja4 B OOJAcTH ar-
POHOMHHM C TIpH- | O0JaCTH  arpoHO- | peIIeHUs CTaH- | pPOHOMHUH C TIPHU-
MEHEHUEM WH- | MUM C TIpUMEHE- | JapTHBIX 3ajlad B | MCHCHUEM HH-
¢dbopmaroHHoO- HUEeM uH(poOpMalu- | 00JIaCTH  arpoHO- | (hopMaImOHHO-
KOMMYHHUKAITMOH- | OHHO- MHUU C TIPUMEHE- | KOMMYHHKAITMOH-
HBIX TEXHOJIOTHHI KOMMYHHKAITUOH- | HUEM WH(OpMAINHU- | HBIX TEXHOJIOTUN
HBIX TEXHOJIOTHH OHHO-
KOMMYHHKAITUOH-
HBIX TEXHOJIOTHH
b1.0.02 - H.1 | Ob6yu4atouuiics nHe | OOyyaromunics OO6yuarommiics ¢ | OOydJaronuiics
BJIaJIcET METOJAaMHM | cl1a00 BIajeeT Me- | HEOOJIbIIMMH  3a- | CBOOOJHO BJIaAceT
W HaBBIKAMHM TIPH- | TOJAaMH W HaBbI- | TPYAHCHUSIMHA METOIaMHU n
MEHEHUS  OCHOB- | KAMU TPUMEHEHUS | BIaJIeeT METOJaMHU | HaBBIKAMU TMpUME-
HBIX 3aKOHOB €CT€- | OCHOBHBIX 3aKOHOB | I HaBBIKAMHU TIPH- | HEHUS  OCHOBHBIX
CTBEHHOHAYYHBIX | €CTECTBEHHOHAydY- | MCHEHHMS  OCHOB- | 3aKOHOB ecre-
TUCHUTIIMH ~ JJIs | HBIX  JIMCIMIUIMH | HBIX 3aKOHOB €CTe- | CTBEHHOHAYYHBIX
pelieHus CTaH- | I pElIeHUs | CTBGHHOHAYYHBIX | AUCHUIUIMH  JJIs
JTApTHBIX 3aJlad B | CTAaHIAPTHBIX 3a- | IUCHMIUIMH  JJIS | pEeIIeHUS CTaH-
o0jacTu arpoHO- | a4 B OOJIACTH ar- | peuieHus CTaH- | MapTHBIX 3a1a4 B

MUU C TpPUMEHE-
HUeM HH(pOpPMAIIH-
OHHO-
KOMMYHUKAIIUOH-
HBIX TEXHOJIOTHI

POHOMHH C TIpH-
MEHEHHEM WH-
¢bopmaroHHoO-

KOMMYHUKAIIUOH-
HBIX TEXHOJIOTHI

JMApTHBIX 3aJa4 B
obyacTi  arpoHo-
MUU C TpUMEHe-
HUEeM HHQOpMaIIU-
OHHO-
KOMMYHHKAI[MOH-
HBIX TEXHOJIOTHUI

o0acTH  arpoHo-
MHM C IpUMEHe-
HUEeM WH(popMalu-
OHHO-
KOMMYHHKAIIHOH-
HBIX TEXHOJIOTUH

N J1-3 nix-12 KorTponupyer kauecTBo BHECEHUS y100peHmit

dopmupyembie

Kputepuu u 1mikana olleHUBaHUS PE3YIbTaTOB 00YUYEHUS MO AUCIUILTHHE
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3VH HenocraTouHbii JocraTounsbrit Cpennuit Bricokuit
YpOBEHb YpOBEHb YPOBEHB YpOBEHB
b1.0.02 -3.1 | Obyuaronuiics He | OOyyaromuncs OO6yuarommiics ¢ | OOyqaronuiicss ¢
3HAeT OCHOBHI | c11ab0 3HAET OCHO- | HE3HAYUTENBHBIMU | TpeOyemoli crere-
KOHTPOJSl ~ Kaye- | BBl KOHTPOJS Ka- | OIIMOKaMU M OT- | HbIO TIOJHOTHI |
CTBa BHECEHUS | YeCTBA BHECCHHs | IETbHBIMU TMPOOEe- | TOUHOCTH  3HAET
ynoOpeHuit ynoOpeHui JJaMH 3HAET OCHO- | OCHOBBI KOHTPOJISI
BBl KOHTPOJISI Ka- | KauecTBa  BHece-
YyecTBa BHECEHMsI | HUsI yA0OpeHui
ynobpenuit
b1.0.02- V.1 | O6yuatomuiics He | OOydarommiics OO0yuarommiics OO6yuarommiics
yMEEeT KOHTPOIU- | clad0 yMEeT KOH- | yMEeT C HE3Ha4yH- | yMEeT MPUMEHSTh
poBaTh  KauyecTBO | TPOJUPOBATh  Ka- | TEIbHBIMU 3a- | OCHOBHBIE 3aKOHBI
BHeceHUsl ynoOpe- | 4eCTBO BHECEHUS | TPYAHCHUSIMHU €CTeCTBCHHOHAYY-
HUH ynoopeHuit KOHTPOJIUPOBATH HBIX  JIUCUUIUIMH
KauecTBO  BHECE- | ISl KOHTPOJIUPOIIS
HUS yI0OpeHuit KayecTBa  BHece-
HUs yioOpeHui
b1.0.02 - H.1 | Ob6yuvarouuiics nHe | OOyyaromunics OO6yuarommiics ¢ | OOydaronuiics
BIIQJICET METOAAMH | cabo BIaJeeT Me- | HeOONbIIUMU  3a- | CBOOOJHO BIIAJICET
U HaBbIKAMHM KOH- | TOZAMH U HaBbl- | TPYAHEHUSIMHU MeTOoaMH1 u
TPONST ~ KauecTBa | KAMH  KOHTPOJIA | BIaJeeT METOAaMH | HABBIKAMH  KOH-
BHeceHUsi ynoOpe- | kKauecTBa  BHecCe- | 1 HaBBIKAMU KOH- | TpOJS ~ KayecTBa
HUU HUS y100peHuit TpoJs  KadyecTBa | BHECEHHUs yHo00pe-
BHECEHHs yno0pe- | HUM
HUU

3. TunoBble KOHTPOJIbHbIE 3aJaHNS U (MJIH) HHbIEe MaTepUAaJIbl, HeO0OX0AMMBbIe /11l OLlEeHKH
3HAHUIi, YMeHUIi, HABLIKOB U (MJIH) ONBITA JeSTeJIbHOCTH, XapaKTEePU3YHOIINX
c¢()opMHPOBAHHOCTH KOMIIETEHIHI B Mpollecce 0CBOEHUSI TN CUMILIMHBI

YyebHO-MeToanYecKue pa3paboTku umeroTes B HayuHoit OuOnMoTeke ©  AICKTPOHHOW WH-
bopmanmonno-odpazoBarenbHoi cpene PI'BOY BO HOxHo-Ypansckuit AY:

1. XuMmudeckas Meuopanus moyB : yueOHO-MeToauyeckas pa3paboTka Mo AUCHUILINHE
«Arpoxumus» JUIsl OaKalaBpOB OYHON M 3a04HON (opM 00yueHHs!, 00yUarOMIUXCs IO HAPaBICHUSIM
noarotoBku: 35.03.03 Arpoxumusi u arporniouBoBenenue, 35.03.04 Arponomus, 35.03.05 CamoBon-
ctBo / coct. U.B. Cunssckuii ; FOxno-Ypansckuit ['AY, UHcTuTyT arposkonoruun .— Muacckoe:
FOxHo-Ypanbckuit TAY, 2020 — 31 C. — Pexxum JOCTyMa:
http://nb.sursau.ru:8080/localdocs/iae/ppm159.pdf

2. [ToyBa KaKk MCTOYHWK MUTAHUS ISl PACTCHHUH : ydeOHO-MeToAMYecKas pa3paboTka 1o
IUCLUUIUINHE «ATpOXUMHUs» Ui OakajJaBpOB OYHOM W 3a04HOM (popM oOydeHHs, OO0yHaroUUXCcs 1O
HanpaBieHusM noarotoBku: 35.03.03 Arpoxumus u arponouBoBeneHue, 35.03.04 ArpoHomus,
35.03.05 CamoBoactso / coct. 1.B. Cunsckuii ; KOxno-Ypansckuit I'AY, UHcTuTyT arposkonorun
Mmuacckoe:  FOxuno-Ypansckuit  T'AY, 2020 .— 34 c¢. — Pexum  J0CTy-
na: http://nb.sursau.ru:8080/localdocs/iae/ppm160.pdf

3. ArpoxumMust [DIIEKTPOHHBIN pecypc] : MEeTO. YKa3aHUs ISl CAMOCTOSATEILHON PabOThI
[ oOyuaronuxcst arpoHoMHuYeckoro (akynprera o HampasiaeHusM: 35.03.03 "Arpoxumus u arpo-
nouBoBeaeHue", 35.03.04 "Arponomus”, 35.03.07 "TexHomorus Mpou3BOJCTBA U MEPEPAOOTKH CEIb-
CKOXO3SIICTBEHHOW MPOAYKIMHU'" ouHOW W 3a0uHOW (popm oOyuenwusi] / KOxHo-Ypansckuii ['AY, Un-
CTUTYT arposkojioruu ; coct.: . B. Cunsasckuii, A. H. [lokatunosa. - Muacckoe: FOxxHo-Y panbckuii
I'AY, 2017. - 26 c. Anpec B cetu: http://nb.sursau.ru:8080/localdocs/iae/ppm054.pdf

4. N3yuenne cBOMCTB ymoOpeHmil [DIeKTpOHHBIN pecypc] : MeToAd. yKa3aHus K jabopa-
TOPHBIM 3aHATHUAM ISl CTYJICHTOB arpoHOMHUYecKoro (akynbrera [no HanpasneHusm: 35.03.03 Arpo-
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xumus U arponousosenenue, 35.03.04 "Arponomus”, 35.03.07 "TexHosorus npousBOACTBA U Iepe-
pabOTKHU CEIIbCKOXO3SIMCTBEHHON mpoayKiuu'" odHor ¢hopmbl oOyuenwus] / KOxuo-Ypanbckuit TAY,
WuctutyT arposkosnorun ; coct. A. H. [lokatunosa. - Muacckoe: FOxHo-Ypansckuii 'AY, 2017. - 32
c. Anpec B cetu: http://nb.sursau.ru:8080/localdocs/iae/ppm080.pdf

5. XUMHUYECKUH COCTaB M MUTAHUE PACTEHUH [DIEKTPOHHBIA pecypc] : y4eOHO-MEeTOI.
yKa3aHUs 7151 TaOOpaTOPHBIX 3aHATHH [ OaKamaBpOB OYHOM M 3a04HOM (PopM 00yueHHUs HampaBiie-
Huit 35.03.03 Arpoxumus u arponousosenenue; 35.03.04 Arponomust; 35.03.07 TexHosorus npous-
BOJICTBA U TIEpPEepabOTKU CeNbCKOX03sKcTBeHHONW mpoaykuuu] / KOxHo-Ypanbckuit ['AY, UacTHTYT
arposkosioruu ; coct. M. B. CunsiBckuit. - Muacckoe: KOxno-Ypansckuii I'AY, 2018. - 36 c. Aapec B
cetu: http://nb.sursau.ru:8080/localdocs/iae/ppm120.pdf

6. Arpoxumusi [DAEKTpOHHBIA pecypc] : METOAUYECKUE yKa3aHUs IO M3YYEHHUIO AUCLH-

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

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

B nanHOM paszgene METOAMYECKUE MAaTEPUAIIbI, ONPEAEISIOIINE TPOLEAYPbl OEHUBAHUS 3HA-
HUM, YMEHUN, HaBBIKOB, XapaKTepHU3yIOMMX 0a30BbINA 3Tanm (GOPMUPOBAHUS KOMIETEHIIUN 1O TUCIIU-
IIJINHE <<AFpOXI/IMI/I$I>>, NPUBCACHBI NPUMCHUTCIBHO K KAXIOMY M3 HUCIOJb3YCMBIX BHUIOB TCKYIICTO
KOHTPOJISl YCIIEBAEMOCTH U IPOMEXKYTOYHOM aTTECTallMU 00YyJarOIIHXCSl.

4.1. OueHo4HbIe cpeacTBa I NPOBEICHUS TEKYIIero KOHTPOJISA YCIIeBaeMOCTH, B TOM
YucJie B Ipouecce NPaAKTHYeCKO MOAT0TOBKH

4.1.1. OuenuBanue oT4éra Mo 1adbopaTopHoit padore

OtyeT 1o J1abopaTopHO paboTe UCIIONIB3YETCS JIsl OIICHKHM KaueCcTBa OCBOCHHUS 00YyJaronIuMCs
OCHOBHOH mpodeccHOHaIbHONH 00pa30BaTENbHOM MPOrpaMMBbl MO OTJACIBHBIM TE€MaM JAUCIUIUINHBL.
Coneprxanuie u popma oTdeTa 1o Jab0opaTOPHBIM padOTaM MPUBOIUTCS B METOJMUECKUX YKa3aHUAX K
nabopatopubM padoram (. 3 @OC). ConepxaHue oT4eTa U KPUTEPUU OLIEHKU OTuYeTa (Tadil.) J0BO-
ISITCS IO CBEJCHUSI OOYYAIOMIMXCS B Hadayie 3aHATHH. OTYET OIIEHUBACTCS OIICHKOH «3a4TEHO», «HE
3ayTeHO». OlLIeHKa «3auTeHO» CTaBUTCA OOydaronmmcs, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KpH-
TEPUsIM, YCTAHOBJICHHBIM ISl TTOJIOKUTEIBHBIX OICHOK («OTIHMYHO», «XOPOIIO», «yJOBICTBOPHTEIb-
HO»). O1ieHKa 00BABIAETCS 00YUAIOIEMYCSl HETTIOCPEICTBEHHO TIOCIIE CIaYH OTUeTa.

HIkana Kpurepun oueHuBanus

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

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

OrneHka «3a4TeHO» - YMEHHUE NMPOBOJIUTH U OLIEHUBATH PE3yJIbTaThl U3MEPEHU;

- CIIOCOOHOCTH pa3peliaTh KOHKPETHBIE CUTYallUU (IOMYCKaeTCsl Hallu4yue
MaJIO3HAYUTENBHBIX OIMMOOK WM HEJOCTATOYHO IMOJIHOE PACKPBITHE CO-
JepKaHusl BOMPOCA UM MOTPEUIHOCTh HENPUHLMIUAIBHOIO XapakTepa B
OTBETE Ha BOMPOCHI).

- OTCYTCTBHE HEOOXOIUMBIX TEOPETUYECCKUX 3HAHUH; JOMYIICHBI OITHOKH
B OIIpCACICHUN HOHATHU U OIHMCAaHUU N3y4aCMbIX SIBJICHUU U mponucccos,
OreHKa «HE 3a4TCHO» MCKa)XEH MX CMBICII, HE IPaBUJIHHO OIEHUBAIOTCS PE3YIIbTAThl H3MEPEHHUIA;
- HE3HAaHWE OCHOBHOTO Marepualia y4eOHOW MpOrpamMmbl, JOITYCKaIOTCS
rpyOBI€ OIMOKY B U3JIOKCHUH.
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Kputepun ouenku orsera (Taln.) TOBOAATCA A0 CBEACHHMS OOy4arOIIMXCs B Hayaie 3aHATHM.
OneHka 00BsBISIETCS 00YYaOLIEMYCsl HEITOCPEICTBEHHO I10CIIE OTBETA.

Hlkana Kpurepumn oneHuBaHusi

- 00y4aroIUICs TIOJTHO YCBOWI YUeOHBIN MaTepua;
- MPOSABIISICT HABBIKM aHaU3a, 0000LIECHHS, KPUTUYECKOTO OCMBICICHUS U
BOCIPUSITHS HHPOPMALIUH, HABBIKU OMHMCAHUS OCHOBHBIX (PU3NYECKUX 3a-
KOHOB, SIBJIGHUH U MPOIIECCOB;

Ouetika 5 - Marepuan U3JI0KEH IPaMOTHO, B ONPECIICHHON JTOTMYECKOM MOCIe0Ba-

(oTHHHO) TEIbHOCTH, TOYHO MCIOIb3YeTCs] TEPMUHOIIOTHUS;
- TIOKa3aHO YMEHHE WILTIOCTPUPOBATh TEOPETUUYECCKUE MOJIOKEHUS KOH-
KpETHBIMU MTPUMEpPaMH, IPUMEHATh UX B HOBOW CUTYallHH;
- MPOJIEMOHCTPUPOBAHO YMEHHUE PEIIaTh 3a/1a4H;
- MOTYyT OBITh JOMYILEHbI OJJHA—BE€ HETOYHOCTU MPU OCBELICHUH BTOPO-
CTETICHHBIX BOIIPOCOB.
OTBET YJOBJIETBOPSET B OCHOBHOM TPeOOBAHUSIM Ha OLIEHKY «5», HO MpHU
3TOM UMEET MECTO OJIMH U3 HEAOCTATKOB:

OueHka 4

(xopoIIo) - B YCBOEHUHU Y4€OHOTrO Marepuasia JOIMYIICHbl HeOONbIIHe MpoOeIbl, He
MCKa3WBIIIHE COJCPIKAHUE OTBETA;
- B pEIICHUH 3a]1a4 JONYIIEHbl He3HAYUTEIbHbIE HETOYHOCTH.
- HETIOJTHO WJTH HETIOCJIEeIOBATEIhHO PACKPBITO COIEpKaHNEe MaTepraia, HO
MOKa3aHO oO0l1llee MOHMMaHUE BONMpPOCa U MPOJEMOHCTPUPOBAHBI YMEHUS,
JOCTAaTOYHBIE /IJISl JANIbHEHIIIETO YCBOCHUS MaTepuaa;

Ouerka 3 - MMEJNCh 3aTPYIHEHHUS WM JOMYIIEHb OMIMOKH B ONpPENECICHUU IOHS-
TUH, UCTIONIb30BAaHUU TEPMHUHOJIOTHH, OMMCAHUU (PHU3UUIECKUX 3aKOHOB, SIB-

(YIIOBJIETBOPUTEIBHHO) N

JICHUI U MPOIIECCOB, PEUICHUH 3aJlad, UCIPAaBICHHbIE MOCIE HECKOIbKUX
HABOJISIINX BOTIPOCOB;
- HEMOJIHOE 3HAaHHE TEOPETUYECKOro MaTepHasa; o0yJaroluics He MOXKET
MIPUMEHHUTH TEOPUIO B HOBOW CUTYAIUH.
- HE PAcKpbITO OCHOBHOE COZIepKaHKHe yueOHOro MaTepuana;
- oOHapyXeHO He3HaHHE WM HEMOHUMaHWe OOJbIIeH Wi Haubosee Bak-

Ouerka 2 HOM YacT y4eOHOTro MaTepuana;

(HEeyIOBJIETBOPUTEILHO)

- JIOMYIICHBI OITMOKN B OMPEICICHUN TMOHSITUN, TIPU UCTIOIB30BaHUH TEP-
MUHOJIOTUHU, B ONMHCAHUU (U3NYECKUX 3aKOHOB, SBJICHUI U MPOIECCOB,
pelIeHnu 3aj1a4, KOTOpbIe HE UCIPABJICHBI MOCIE HECKOJIBKUX HABOISAIINX
BOITPOCOB.

4.1.2. TectupoBanue

TecTtupoBaHue MCHONB3YETCS NIl OICHKA KavyecTBa OCBOCHHUS OOYy4YaroIMMCS OCHOBHOMW IPO-
¢beccroHanbHON 00pa3oBaTEIBLHON MPOTPAMMBI MO OTIENbHBIM TEMaM WM pa3/ieiaM AUCLUUILUINHBL.
Tect mpencraBiseT co0OW KOMIUIEKC CTaHAAPTU3WPOBAHHBIX 3aJaHUM, IMO3BOJISIONIMKN YIPOCTUTH
MPOLEYPY U3MEPEHUS 3HAHUN U yMeHHH oOydaroruxcs. OOyJaromuMcs BEIIAIOTCS TECTOBBIE 3a/a-
HUS ¢ GOPMYITHPOBKOM BOIIPOCOB U MPEIOKEHUEM BHIOPATh OJMH MPABMIIBHBIA OTBET U3 HECKOJIBKHUX

BapHUaHTOB OTBCTOB.

Ne OueHoYHbIE CpeICTBA Kong 1 HaumeHoBaHue uH-
TecTuposanue JTMKaToOpa KOMIIETEHIIUN
1 | Ilumanue pacmenuii N-1omxk-1
1. ITpupocT yposkas 3a cueT yao0opeHuii Hcnone3yer OCHOBHBIEC 3a-
A)50 %; KOHBI €CTECTBEHHOHAYYHBIX
b) 100%; JUCHUIUIMH JUIsl  PEIIeHUs

30




B) 20%.

2. Kak pacTeHus yCBauBalOT IUTATEIIbHBIE BEILIECTBA?
A) Y3 TTOYBBI ¥ BO3/1yXa;

b) u3 nouskr;

B) 13 nouBkl, BOJBI ¥ BO31yXA.

3. YTo HEOOXOIMMO PACTECHUSIM JJI1 HOPMAJIBHOT'O pa3BUTHUsA?
A) Temno, cBeT, JIEMEHTHI IUTAHMS, BOJA;

b) sanemenThI muTaHUS;

B) temto, aneMeHThI MUTaHUS, CBET.

4. OcHOBHas 9acTh OOIIEH MacChl CyXOro BEIeCTBa
A) 6enku, )KUPBI, YTIEBOIBI;

b) 6enku u xKupsI;

B) Oenku u yriieBosl.

5. Macca cyxoro BemecTBa B ToMarax, nepiax u orypax:
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. OCcHOBHas 4aCTh JIEMEHTAPHOT0 COCTaBa CYXOT'O BEIIECTBA
A) yriepoJ, KUCI0poJ, BOJOPO, a3oT;

b) yrnepon, Bogopon, a3or;

B) Bonopona, a3ot, KUCIOPO/I.

8. ®aronuros 3T0:

A) 3axBat KJIETKOM TBEPAbIX YACTHII;

b) 3axBaT Kanenb KUIKUX BEIICCTB;

B) 3axBaT 1 TBepIbIX U KUJKUX YACTHII.

9. IlmHommTo3 7TO:

A) 3axBaT KaneJb JKUIKUX BEIIECTB;

b) 3axBar TBepABIX YACTHII;

B) 3axBaT 1 TBepIbIX U KUJKUX YACTHII.

10. IIpu HEenocraTke Gocdopa pacTCHUE UMEET:

A) TEMHO-3€JIEHYIO OKPAcKYy;

b) xentyro okpacky;

B) xento-3enenyro okpacky.

Aszomusie yoobpenus

1. Kakue ynoOpeHust 0Ka3pIBatOT HanOoJIbIlIee BIUSHNAC HA Be-
JUYUHY ypoxas?

a) a30THBIC YI00pECHUS

0) KanuiHbIe yI00peHus

B) hochopHbIe yaoOpeHus

2. MoueBuHa (kapOaMHUI) OTHOCUTCH K ...

a) aMHJIHBIM YOPEHUSIM

0) aMMHUAYHO-HUTPATHBIM YJI00pEHUSIM

B) aMMHAYHbIM YA0OPEHUIM

3. Kakoe conep:kanue a30Ta B MOUEBUHE

a) 46%

0) 34,6%

B) 24%

4. MoyeBuHa 17151 yIOOpEHH BBITYCKACTCA B ...

CTaHJAPTHBIX 33/1a4 B 00J1a-
CTH arpOHOMHH C TIPHUMEHE-
HUEM nH(pOpMaIMOHHO-
KOMMYHHKAITMOHHBIX  TEX-
HOJIOTUH

NJ-3 nk-12

KonTpomupyer  kadecTBO
BHECEHHUS yI00peHui
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a) TPaHyJMPOBAHHOM BHU/JIE

0) JKMIKOM BHUIC

B) B BUJI€ KPUCTANIMYECKOTO BEIIECTBA

5. Kakoe ynobpenue conepkuT HanOobIee KOJIMIecTBO a3ora?
a) 0E3BOIHBIN aMMHUAK

0) cynbdar aMmMOHUS

B) KapOOHAT aMMOHHSI

6. K aMMOHMITHBIM y1OOpEHHUSM OTHOCHUTCH ...

a) cyab(ar aMMOHUS

0) aMMOHUI{HAsI CeUTpa

B) CyIb(OHUTPAT AMMOHUS

7. Kakoe coaepkaHue a3ota B aMMHAYHOM cenuTpe?

a) 34%

0) 24%

B) 16%

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

0) HUTpAT aMMOHUS

B) XJIOPHUJ KaJust

9. K xakuM y100peHHsIM OTHOCHUTCS KallblieBas cenurpa’?

a) HUTPATHBIM YIO0OPECHHSIM

0) aMUJTHBIM yJTIOOpEHUSIM

B) aMMOHUWHO-HUTPATHBIM YJOOPCHUSIM

10. Kakoe ynoOpeHne OTHOCUTCS K (DU3HOJIOTUUECKH KUCTBIM?
a) cyab(ar aMMOHUS

0) KaJbIIEBas CETUTPA

B) HUTpAT HATpUs

Kanutineie yooopenus

1. Ponb xanust B ’KU3HU PaCTEHUA?

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

6) Co3nmaet OiaronpusiHbIe YCIOBHUS.

B) OTnyruBaeT BpeIUTENICH.

2. Kaxkoe KoIMuecTBO KaJlus COJIEP/KUTCS B IIOUBE cEpO3eM?

a) 1o 2-3 % (30-50 1/ra B TaXOTHOM CJI0€)

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

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

3. KpynHble MECTOpOXKIEHHS KaTUHHBIX COJIEH?

a) CackaueBaHCKOE MECTOPOKICHUE

0) BepxHekaMckoe MEeCTOPOXKICHUE

B) OTO XuMu4ecKkas Gpopmyia, co3qaHHas HCKYCCTBEHHO

4. Kak nosy4aroT XJIOpUCTBINA Kauii?

a) B3aumojelicTBrEeM rHAPOKCUIA KIS C COJISTHOM KHCIIOTOM:
KOH + HCl — KCI1 + H,O

0) B3zaumopeiicTBrueM rupoKCcHaa KaIus C COJASTHON KUCITOTOM:
KOH + Cl — KC1 + O

B) BzaumopeicTBueM ruIpoKcHIa Kajaus ¢ COJISTHONM KUCIOTOM:
KCI + HCI — H,O+ KOH

5. Kakue npoMblIIEHHBIE OTXO/IbI HCIIOIb3YIOTCS B KAUE€CTBE
KaJIMHHBIX yI00peHuii?

a) 'ymyc

0) Onunku
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B) MbuIbHAs BOJA

6. MexaHu3M B3aMMOACHCTBHSI KATMIHBIX yI0OpEeHUH ¢ moy-
BOM?

a) KATUOHBI MPOHUKAIOT B MEXKITAKETHBIE MPOCTPAHCTBA

0) paclIeruieHneM yTeM BbIICTIEHUS KUCIOT PACTEHUSIMU

7. B xakux Gopmax conep>KuTCs Kaauii?

a) ['panynbl

0) [lmactsr

B) PactBOp

8. OxapakTepu3ylTe JOCTYIHOCTh JJISl PACTEHUN Pa3IMYHbBIX
dopm kanus?

a) Kanuii nouBeHHOTr0 pacTBOpa (BOIOPACTBOPUMBIiN)

0) Kanwmii mornonieHHbIH (0OMEHHBIH )

B) Kanuii HeoOMeHHBIH ((PUKCHPOBAHHBIN)

9. CBoiicTBa 1 0COOCHHOCTH MPUMEHEHUS 3TOTO YI0OpEeHMsI?
a) DTOT XUMHUYECKHI 2JIEMEHT pacTeHUs MOTPEOUTh MOT'YT
TOJBKO B PACTBOPE BOIbI

0) [ToTpebnsroT B JIFOOOM BHIE

10. Kakoe BnusiHuE KaluitHBIE YAIOOPEHHSI OKA3bIBAIOT HA CBOM-
CTBa ITOYBBI?

a) 3MeHeHnsAMHU (PU3NKO-XUMHUYECKUX CBOWCTB ITOYB

0) He u3MeHseT cocTaB MOYBEI

Muxposnemenmuol u MUKPOYOOOpeHUs

1. MUKpO37EMEHTBI —3TO

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

o6)N,P K .S ,Ca Mg

B)Al, Br, Z, H20

2.Kaxoe conep:kaHne MUKpPO3JIEMEHTOB B PACTEHHUAX ?
a)1-10%

6)0,1-1%

B)3-5%

3.Pacuet ynoOpeHus 111 BHEKOPHEBOM MoIKopMKku Mo yno06pe-
HUU

a)50-100rpamm/rexrap

0)10-50rpamm/rexTap

B)100-150rpamm/rexrap

4.Ckonbko % NercTBYIOIIETo BemecTBa B MonubgaT aMMOHUS
HaTpust © Monub1are aMMOHUS.

a)35-50%

6)15-20%

B)5-10%

5.I0pusnaku neduurra Mo B pacTeHUIX.

a) CXOHO C a30THBIM T'OJIO/IaHUEM, JINCThS OJIETHO —KENThIe
0) 3amepkKa IBETCHUS

B) OrpOMHBIE ¥ TEMHO 3€JICHBIE JTUCThS

6.Henocratok B B pacrenusix.

a) YMeHbIIIeHNE KOJI-Ba IIBETKOB, ONaJICHNE 3aBsI3ei

0) CyXoCTh 1 ONaJICHHUE JHCTHEB

B) ['HUeHME OT KOpHS

7.Kakue mouBbI caMble 00TaThie MUKPO3JIEMEHTaMH.

a) UepHO3EeMHBIE.

6) JlepHOBO-TIOI30MCTHIE
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B) CyTJIMHUCTHIE.

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

6)10-50kr/rexTap

B)100-200kr/rekTap

9.Henoctarok Zn B pacTeHUSX MPU3HAKH

a) XJ10p03 U pO3ETOYHOCTh

6) CyxocCTh BETOK

B) OnazieHre ¥ THUEHUE TIJI0/I0B.

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

0)1-5kr/rexrap

B)S-10kr/rexrap

Opeanuueckue y0oopeHus

1.YT0 BXOIUT B COCTAaB HaBO3a

a) TBEP/IbIC BBIJCICHUS KUBOTHBIX, KHUJIKUE BBIICICHUS KHUBOT-
HBIX, TOJCTHIIKA

0) TBep.IbIC BBIACICHUS KUBOTHBIX, TTOJICTHIIKA

B) ’KHMJIKME BBICIIECHUS )KUBOTHBIX, MOJCTUIIKA

2.Yem OGoraTsl TBEP/IbIC BBIJCICHHUS KUBOTHBIX ?

a) A3ot, pocdop, kanuit

6) A3sor, ¢ocdop, KanbIHii

B) Docdop, KambIHit

3. 'maBHas 3a7a4a paMoOHAIBHOTO XpaHEHUsI HaBO3a

a) YMEHBIIUTH MOTEPU aMMHUaKa

0) YBennuuTh IOTEPH aMMHUaKa

4. K yemy npuBOJIUT OTCYTCTBUE MJIM HEJOCTATOK MOJCTHIIKH
JUTS HaBO3a

a) Bce ykazaHHbIE HUKE BapHaHThI OTBETOB

0) yTeuka HaBO3HOM KUKHU

B) O0JIbIlIME TOTEPH AMMHAYHOTO a30Ta

') YMCHBIIIAET HAKOTJICHUE HaBO3a B XO35HCTBE

5. Koro Tuna HaBO30XpaHUIHILE PEKOMEHOBAHO B 3aCyIILIH-
BBIX paliOHax

a) KOTJIOBAHHOT'O THIIa

0) HA3eMHOT'0 THIIA

6. UTo 100aBIAIOT Ul yMEHBILIEHUS TOTEPH a30Ta U3 MITUYHETO
nomera?

a) Topd, cyxoit meperHoii, mMopomKOBUAHBIN cyniepdocdar

0) MOPOIIKOBUIHBIH cynepdocdaT

B) Topd, cyxoii nmepersoi

I') CyXOH MeperHoii, NOpoIKOBUIHBIN cynepdocdar

7. IlpuMeHeHnEe NTUYhETO TTOMeTa 0COOCHHO d(DPEKTUBHO 171517
a) [1m1010BO-ATOHBIX KYIBTYp, KapTo(ens, KOPMOBBIX KOpHE-
TJI0/10B

0) TUI0JIOBO-SATOAHBIX KYIBTYP

B) KapTo(ersi, KOpMOBBIX KOPHEILIOI0B

') KOPMOBBIX KOPHETUIO/OB, TUIO0BO-SITOHBIX KYIbTYP

8. U3 wero coctout Topdh?

a) paCTUTEIHHBIX OCTATKOB, MUHEPAIbHBIX BEIIECTB

0) MUHEpaJTbHBIX BEIIECTB

B) PaCTUTENBHBIX OCTATKOB
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9.UT0 npoucxXoauT Moj BIUSHUEM HaBo3a ¢ Topdhom?

a) YMEHbIIIAETCsl KUCIOTHOCTH TOp(da, ycuimuBaeTcs Ouonormye-
CKasl ACATEIIbHOCTh B KOMIIOCTE

0) yBeIMUYUBAETCS KUCIOTHOCTH TOp(a, yCUIIMBAeTCss OMOJIOTH-
yecKas JeATeIIbHOCTh B KOMITOCTE

B) KUCJIOTHOCTh OCTA€TCS MPEKHEH, YCUITHBAECTCS OMOJIOTHYE-
CKasl ACATEIbHOCTh B KOMIIOCTE

10. K oprannueckum ynoO0peHUsIM OTHOCSTCS

a) Topd

0) cynbdat Kamus

B) MOUYEBHHA

r) cynepdocdar

11. Conmeprxkanue o0IIeTo a30Ta B MOACTUIOYHOM HaBo3e (%):
a) okomo 0,5

0) oxoio 1,0

B) okxoio 2,0

r) okouio 3,0

1) okojo 5,0

12. B kKakOM HaBO3€ cojiepKaHue azora dosplie?

a) HaBo3 Ha TOP(DSTHOM MOACTHIIKE

0) HaBO3 Ha COJIOME

13. HaBo3, notepsasuuii 50 % nepBoHAYaIbHOTO Beca, Ha3bIBa-
eTcs:

a) IepenpeBIIUM

0) CBEXKUM

B) MOJyNEPENPEBIIUM

I') IEPETHOEM

II) KJIACCHYECKHUM

14. CBexuit HaBO3 —3TO

a) c1abopa3IOKUBIIASCS Macca, COJIOMa B KOTOPOM COXpaHseT
MepBOHAYAIIbHBIN 1IBET U MIPOYHOCTD.

0) ogHOpOAHAs Macca, coaepXuT 50 % OoT UCXOAHOW MacChl U
OpPraHUYECKOro BeliecTBa. B Hell HEBO3MOXKHO OMPEETUTh Ja-
K€ OTJICTBHBIC JIEMEHTHI TIOJICTUIIOYHBIX MaTEPHAJIOB.

B) phIXJIas 3eMJIMCTasi TEMHas OJHOPOHAS Macca, COJCPIKHUT HE
6omee 25 % Macchl U OPraHUYECKOTO BEIIECTBA OT UCXOTHOM
BEJIMYMHBI CBEKETO HAaBO3a

15. Kakoe conepskanue BOJIbI B TIOJTYKHIKOM HaBo3e?

a)1o 90 % Bonbl

6) 90-93 % BOIBI

B) Oonee 93 % Bombl

16. B xako# mepro1 BpeMEHHU T'oJ1a JTy4Ile 3aeIbIBaTh MITHYUNA
rmomet?

a) OCEHBIO

0) BecHOU

B) JICTOM

17. Kakoit Bug Topda oTnmgaercs ciaboil cTerneHblo pa3noxe-
HUS PAaCTUTEIBHBIX OCTATKOB U BHICOKOH KHCIOTHOCTHIO.

a) BEpXOBOil

0) HU3UHHBIN

B) MIEPEXOHOM

18. Kakue nmponopiuu cyxoro NTUYbEro NomMeTa Hy>kKHbI Ha |
KB.M.
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a) 0,2 kr

6) 0,5kr

B) 1 xr

19. CkonbKO MecCsIIEB HY>KHO BBIJIEPKUBATh KOMIIOCT, €CJIU B
€ro COCTaB BXOJAT (eKanuu, Uit THOETN BO3MOXKHBIX SHI]
reJIbMUHTOB?

a)9

0) 1

B) 3

20. Kakoe opranndeckoe yao0OpeHue JIydIlie BHOCUTb JIJISl JIeT-
KHUX [E€CYaHBIX MMOYB?

a) un

0) KOMITOCT

B) KypUHBIN TOMET

[To pe3ynbpTaram Tecta 00y4aroImeMycsl BEICTABIISCTCS OIICHKA «OTIHYHO», «XOPOIIO», «yIOBIIE-
TBOPHUTEIHHO» WJIH «HEYIOBICTBOPUTEITHHO.

Kputepun onenHnBanus orBera (Tabi.) TOBOIATCS IO CBEICHUS 00YJArOIIUXCS O Hayalla TeCTH-
poBanus. Pe3ynbTar TecTupoBaHus 00BABISETCS 00YYarOIEeMYCsl HEIIOCPEICTBEHHO MOCIE €ro CAAYH.

Mkana Kpurepun onenuBanuns
(% npaBUJIbLHBIX OTBETOB)
OrneHka 5 (OTJIMYHO) 80-100
Onenka 4 (Xopoiio) 70-79
Ouenka 3 (yI0BJIETBOPUTENIBHO) 50-69
Onenka 2 (HeyaOBJIETBOPUTEIHHO) Menee 50

4.1.3. KonTponpHas pabora

KonTponbHas paboTa npegycMoTpeHa Aist 3a04H0i (popMbl 00ydeHusI.

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

Kputepun orieHKH KOHTPOJIBHON pabOTHI (TabJI.) TOBOAATCS 10 CBEJCHUS CTYJACHTOB Ha yCTa-
HOBOYHOM nekiun. CoznepkaHue, NOPsI0K BBIIOJHEHUS U TpeOOBaHMsI K 0OPMIICHHIO U3JI0KEHBI B
METOAMYECKUX YKAa3aHUAX K BBIITOJHEHUIO KOHTPOJIBHON paboThl: ArpoxumMust [DIeKTpoHHBIH pecypc]
: METOJMUYECKUE YKA3aHUs 110 U3YyUECHUIO JUCLIUIUINHBI U 3a/1aHUs JUIsl KOHTPOJIBHON paboThl AJ1s 00Y-
YaoIMXCcs 0 IporpaMMam OakanaBpuara (3aouHas (hopma 00ydeHus1)[ 110 HarpaBICHHUIO MO OTOBKH
35.03.04 «Arponomusi»] / coct. Cunsisckuii 1. B. ; FOxno-Ypansckuit 'AY, UHCTUTYT arpo3kosioruu
.— Mmuacckoe: FOxuno-Ypansckuit 'AY, 2020 .— 37 c.
http://nb.sursau.ru:8080/localdocs/iae/ppm163.pdf

Onenka o0BSBISETCS CTYACHTY MOCJE MPOBEPKH KOHTPOJIHHOU PabOTHI.

HIkana | Kpurepun oueHuBanus
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- CTYIEHT MOJTHO YCBOUJI Y4eOHBII MaTepua;

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

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

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

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

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

- TpeboBaHUs K 0(hOpMIICHHIO PaOOTHI COOTIONCHBI.

OlLleHKa «3a4TEHO»

- HE PaCKpBITO OCHOBHOE COZIEpKaHKe yUeOHOTO Marepuara;

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

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

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

- TpeOoBaHus K 0popMIIeHHIO pabOThl HE COONIOIEHBI.

O11eHKa «HE 3aUTEHO»

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

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

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

[IpucyrcTBUE Ha 3adere MpenojaBareiei ¢ Ipyrux kadenp 6€3 COOTBETCTBYIOLIETO pacropsi-
KEHUsS PEKTOopa, MPOPEeKTopa Mo y4eOHOW M BOCHUTATENBHOW paboTe, AupekTopa MHCTUTYTA HE HO-
MyCKaeTCsl.

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

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

Bo Bpems 3auera o0yyaromuecss MOT'YT IOJIb30BATHCS C pa3pelIeHUs] BEAYIIEro MperoiaBaTess
CIPaBOYHON U HOPMATHUBHOMU JIUTEPATYPOH, IPYTUMHU OCOOUSIMU U TEXHUUYECKUMU CPEJCTBAMHU.

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

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

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

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

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

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

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

00y4aroIerocst U3 ayIuTOPUH U MPOCTaBUTh €MY B BEJJOMOCTH OLIEHKY «HE 3aYTCHO.

OO6yyaromumcsi, He CIABIIMM 3a4eT B YCTAHOBJICHHBIE CPOKH IO YBaKUTEIbHOW MPUYUHE, UH-
TUBUAYaJIbHbIE CPOKU IIPOBEJEHUS 3a4€Ta ONpeAesaoTcs JupekTopoM MHeTUTyTA.

OO6yyaroniuecs, UMEIOIINE aKaJeMHUUECKYIO 3aJJ0JKEHHOCTh, CAIOT 3a4eT B CPOKH, ONpeaess-
emble YHUBepcuTeToM. MHpOpMaIus o JUKBUAAUHN 33J0JDKEHHOCTH OTMEYAETCSl B HK3aMEHAIMOH-
HOM JINCTE.
JlomyckaeTcsi ¢ pa3pelieHus: 3aMeCTUTeNs IMPEKTOpa MHCTUTYTA 10 y4eOHOH paboTe J0cpoy-
Has cJja4a 3a4eTa C 3alUChI0 pe3yJbTaTOB B SK3aMEHALMOHHBIH JIUCT.
WHBanuapl U auIa ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3/10pOBbSl MOTYT CIaBaTh 3a4EThl B
CPOKH, YCTaHOBJICHHbIC WHIUBUIAYATbHBIM Y4€OHBIM IUIaHOM. MHBanuapl U auia ¢ orpaHUYEeHHBIMU
BO3MOXXHOCTSIMU 3[I0pOBbS, UMEIOIIME HAPYIIEHHs] ONOPHO-IBUTATEIBHOIO ammapara, JOIYCKarTCs
Ha aTTECTAllMOHHBIE UCTBITAHUS B COITPOBOXKIEHUN aCCUCTEHTOB-COMPOBOXKIAIOLINX.

[Ipouenypa npoBeneHUs TPOMEKYTOUHOM aTTeCTAllUU IJisi OCOOBIX cllydaeB u3joxkeHa B «[lo-
JIO)KEHUU O TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH M IMPOMEKYTOYHOM aTTecTaluu O0y4arouuxcs IO
OIIOIl oOGakanaBpmara, crneuuanutera u Marucrparypsl» OPI'BOY BO HOxuo-Ypansckmii [AY
(IOVYpI'AVY-I1-05-97/04-22 ot 30.08.2022 1.).

OLleHOYHBIE CPEJCTBA

Kox u HauMenoBanue

Ne WHAUKATOPa KOMIIE-
Bomnpocs! k 3aueTy
TEHLINH
1 | 1. Arpoxumus, KaK HayKa, ee 3a7a4u, MPeIMET U METO/Ibl UCCIICIOBAHMUS. WJ-1omx-1
2. cTopus pa3BUTHS arpOXMMUYECKUX 3HAHUH. Hcnonb3zyeT OCHOB-
3.Bo3nyiiHoe ¥ MoYBEeHHOE MUTAHUE PACTEHUH. HBIE 3aKOHBl €cTe-
4. CoBpeMEHHOE MPEACTABICHUE O MEXaHU3MaX MOMVIOLIEHUS 3JIEMEHTOB | CTBEHHOHAYYHBIX

MUTAHUS PACTEHUSMH.
5. ConepxaHue B paCTEHHSIX U BBIHOC C YPOXKaeM CEIbCKOXO03SIMCTBEH-
HBIX KYJBTYp 3JIEMEHTOB MUTAHUS.

6. [TonsiTe MakpO3JIEMEHT MUTAHUS PACTEHUH, UX POJIb B MUTAHUU U
MPOAYKTUBHOCTH PACTEHHUM.

7. IloHsAiTHE MUKPORJIEMEHT MUTAHUS PACTEHUM, UX POJIb B MUTAHUH U

IUCLUUIUIMH IS pe-
IICHUS] CTaHAAPTHBIX
3amad B oOnactu ar-
POHOMHHM C TIpUMe-
HEHHEeM HH(OpMaIu-
OHHO-

MPOAYKTUBHOCTH PACTEHHUI. KOMMYHUKaAIIMOHHBIX
8. BnusiHre BHENIHUX YCIOBUU CPE/bl HA MOTJIOMIEHUE 3JIEMEHTOB MUTA- | TEXHOJOTHI

HUA paCTeHI/ISIMI/I.

9. MuHepanbHas 4acTh MTOYBBI U €€ 3HAYEHNE B IUTAHUYU PACTCHUM. N/-3 nk-12

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

11. [lornotutenbHast CiOCOOHOCTH U MOTJIOMIAIONINI KOMIUIEKC TOYB, UX
3Ha4YeHUE B MUTAaHUM PACTECHUI.

12. Arpoxumus KUCJIBIX I10YB, UX MEJINOPALUSI.

13. ArpoxuMusi COJIOHYAKOBBIX M COJIOHIIOBBIX MTOYB, UX METUOPAIIUS.
14. Knaccuduxanus MUHEpaTbHBIX YI00pSHUH.

15. OcHoBHBIE PU3MYECKUE, XUMHUYECKUE M MEXAaHMYECKUE CBOMCTBA
MHUHEPAIbHBIX YA0OpEHH.

KonTponupyer kaue-
CTBO BHECEHHS yI00-
peHui
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HCHHA.

MCHCHHUHA.

HHA.

IMIPUMCHCHUSI.

B€.

16. A30T B )KM3HHU PaCTEHUM, KPYTOBOPOT a30THCTHIX BEIIECTB B CUCTEME
— «II0YBA — PACTCHUE.

17. Ilpouiecchl aMMOHUDHUKAIIAN, HUTPUGDUKAITIH, TESHUTPUDUKAITUN —
nx OTpI/II_[aTeJIBHaﬂ U IMOJIOKHUTCIIbHAsA pOJII: B IIMTAaHUN paCTeHI/Iﬁ a30TOM.
18. Knaccudukanust a30THBIX y10OpeHU, ChIPbE 711 IPOU3BOJICTBA,
KpaTKas XapaKTepUCTHKA.

19. HutpaTHsbie yoOpeHus, UX XapaKTepUCTUKA U TEXHOJIOTHSI pUMe-

20. AMMOHUITHBIE YI0OpEHUs, UX XapaKTEPUCTHKA U TEXHOJIOTHS ITPH-

21. AMMOHUIHO-HUTpATHbIE yIOOPEHUs, UX XapaKTEPUCTUKA U TEXHO-
JIOTHsI TPUMEHEHMSL.
22. AMusHble ynoOpeHus, X XapaKTepUCTUKA U TEXHOJIOTUS IPUMEHE-

23. Kuzakue a30THbIC yIOOpPEHUS, NX XapaKTEPUCTUKA, TEXHOIOTUs
24. ®ochop B )KU3HU PACTCHUH, COIepKaHue U cocTaB (pocdopa B mou-

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

26. BonopactBopumsie pochopHbie yI0OpEHHs, UX XapaKTepUCTHKA U
TEXHOJIOTUS IPUMEHEHUSI.

27. JINMOHO-IIUTPATHO pacTBOpUMbIE ochopHbIE yIOOpEHUs, UX Xa-
PaKTEpUCTHUKA U TEXHOJIOTUs IPUMEHEHHUS.

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

29. Kanuii B )KU3HU pacTEHUH, COAEPKAHUE U COCTAB KaJlus B IIOUBE.
30. Knaccudukanus KanuiHbIX yI0OpEeHUA, CHIPhE JIJIs1 TPOU3BOICTBRA,
KpaTKasi XapaKTepUCTHKa.

31. Xnopcoaepxariue KaJduiHble YI00OpEHHUs, UX XapaKTepUCTUKA 1
TEXHOJIOTUS IPUMEHEHUSI.

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

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

[IIkana u KpUTEpUH OLIEHUBAHMS OTBETA 00YUAIOIIETOCs MPEICTaBICHBI B TAOIHULIE.

HIxana

Kpurtepuu onennBanus

O1eHKa «3a4TEHO»

3HaHKE MMPOrPaMMHOT0 MaTepHaja, yCBOSHHE OCHOBHOW M JOMOJTHUTEIILHOM
JUTEPATyphl, PEKOMEHIOBAHHOM MPOrpaMMOl IUCIHILIMHBI, MPAaBUILHOE
peleHne 3a1auu (JOMyCKaeTcsl HaJMYie MaO3HAYNTEIbHBIX OMIMOOK MIIN
HEI0OCTaTOYHO MOJHOE PACKPBITHE COJIEpKaHNE BOIIPOCA, UIH MOTPEUTHOCTD
HETIPUHIUITAAIFHOTO XapaKTepa B OTBETE Ha BOIIPOCHI).

JIOIIOJIHUTEIbHBIM YCIIOBHEM IIOJIy4EHUS! OLIEHKU «3a4TE€HO» MOTYT CTaTh
XOpOIIMe TOKa3aTeIN B XOJ€ MPOBEACHUS TEKYIIEro KOHTPOJIS M CHCTeMa-
TUYECKasl akTUBHas pa0oTa Ha yUeOHBIX 3aHATHSIX.

OlLieHKa «HE 3a4TEHO»

po0esibl B 3HAHUAX OCHOBHOI'O IIPOrpaMMHOI0 MaTepuaia, MpUHIUIHAIb-
HBIC OIMOKY P OTBETE HA BOMPOCHIL.

4.2.2. Dx3aMeH
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DOk3aMeH sBisiercss (OpMON OLIEHKH KadecTBa OCBOCHHUs O0y4aroIIMMCS OCHOBHOHM Mpodeccuo-
HaJIbHON 00pa3oBaTENbHON MPOrpaMMBbl MO pazjenaM JUcHUIUIMHBL [lo pesyapTaTam sk3aMeHa o0y-
YAOIIEMYCSl BBICTABIICTCS OILICHKA «OTIUYHO», «XOPOIIO», «YIOBICTBOPUTEIBHO» HIIU «HEYIOBJIC-
TBOPUTEIHHO».

DK3aMeH MO0 JUCIUILIMHE MTPOBOJUTCS B COOTBETCTBUU C PACHHCAHUEM MPOMEKYTOUHOU aTTe-
CTallM, B KOTOPOM yKa3bIBAa€TCsI BPEMsI €ro MPOBEACHUS, HOMEP ayTUTOPUHU, MECTO MPOBEACHUS KOH-
CylbTallui. YTBEP)KACHHOE paclucaHhe pa3MelaeTcs Ha WHPOPMAIMOHHBIX CTEHJAX, a TaKkKe Ha
oduIMaILHOM caiiTe YHUBEPCUTETA.

YpoBeHb TpeOOBaHMI ISl MPOMEKYTOUHOM aTTeCTalluK 00YJYaIONUXCsl yCTaHABIIMBAETCS pado-
4eil mporpaMMoi TUCHUIIIMHBL U JOBOJUTCS 10 CBEACHHS 00y4aloluXcsl B Ha4aje ceMecTpa.

DOK3aMeHbl IPUHUMAIOTCS, KaK MpaBuio, Jekropamu. C paspemieHus 3aBeaylomiero kadenpoi
Ha 9K3aMeHEe MOXKET MPUCYTCTBOBATH MpernoiaBareib Kaeapsl, MPUBICUYECHHBIN Ui TOMOIIU B MpHe-
Me 3K3aMeHa. B ciydae oTCyTCTBHSI BEIYIIETO MPENoaaBaTelis SK3aMeH MPUHUMAETCs MperoiaBaTe-
JIeM, Ha3HauUEHHBIM paclopsHKEHUEM 3aBelyroliero kadeapoil.

[IpucyrcTBUE Ha SK3aMeHE MpenoAaBareneil ¢ Apyrux kageap 6e3 COOTBETCTBYIOIIETO pacIo-
PSOKEHUS PEKTOpa, MPOPEKTOopa 1Mo Y4eOHOW M BOCIIUTATEILHOM paboTe win nupekropa UHcTUTyTa He
JOIyCKaeTCsl.

Jlns nmpoBeneHUs 3K3aMeHa BeyLIUi MpernojaBaTellb HaKaHyHE MOJydyaeT B JUpeKTopaTe 3a-
YEeTHO-9K3aMEHAIIMOHHYIO BEIOMOCTb, KOTOpasi BO3BpAILACTCS B TUPEKTOPAT MOCIE OKOHYAHHS MEpO-
MPUATHS B IEHb IPOBEACHUS dK3aMeHa UM YTPOM CJIEIYIOIIETO JTHSI.

DK3aMeHbI IPOBOJIATCS MO OnieTaM B YCTHOM MJIM MUCbMEHHOM BUJE, TUOO B BUJE TECTUPOBA-
HUs. DK3aMEeHAI[MOHHbIE OUJIETHl COCTABJISIOTCSA MO YCTAHOBIEHHOW (hOpMe B COOTBETCTBUU C YTBEP-
KIEHHBIMU Kadenpol 5K3aMEeHALMOHHBIMH BOIPOCAMU U YTBEP)KIAIOTCS 3aBeylomuM Kadempoit
exeroaHo. B omnere comepxutcs He 0osiee 3 BOIPOCOB.

DK3aMeHaTOpy MPEJOCTaBIAETCS MPaBO 33/1aBaTh BOMPOCHI CBepX Omiera, a TakyKe IOMUMO TEO-
PETHYECKUX BOMPOCOB JaBaTh JJISl PELIeHMs 3a/1a4d U MPUMEPHI, HEe BBIXOSIINE 32 PAMKH MPOMIeH-
HOT'O MaTepHaa 1o U3y4aeMon JUCLIUTUINHE.

3HaHMsI, YMEHUS U HABBIKM OOYYAIOIIUXCSI OMPENESIOTCS OIEHKAMHU «OTJIMYHO», «XOPOILIO»,
«yJIOBIICTBOPUTEIILHO», «HEYIOBICTBOPUTEIBHO» U BBICTABIISIOTCS B 3a4CTHO-IK3aMEHAIIMOHHYIO Be-
JIOMOCTh 00Yy4YaroIierocst B IeHb IK3aMeHa.

[Ipu mpoBeneHUH YCTHOTO PK3aMeHa B ayJAWTOPUU HE JOJDKHO HAXOOUThcs Oosiee 6 0Oydaro-
IMXCA Ha OJHOTO MpernoaaBaTesl.

[Tpu nmpoBeneHNH YCTHOTO K3aMeHa 0OydaromMicsl BHIOUPAeT SK3aMEHAIIMOHHBIA OMIIET B CITy-
YJaifHOM MOpsKe, 3aTEM Ha3bIBaeT (paMIIINIO, UMsI, OTYECTBO U HOMEP IK3aMEHAIIMOHHOTO OujeTa.

Bo Bpemst sk3ameHa oOywaromuecsi MOTYT TOJb30BaThbCs C pa3pelleHus] dK3aMeHaTopa Mpo-
IrPaMMON JUCIUILINHBI, CIPABOYHON M HOPMATHUBHOM JINTEPATYpPOH, IPYTUMH TTOCOOUSIMH U TEXHHUYE-
CKUMH CPEJICTBAMHU.

Bpems moAroToBku oTBETa MpU cade dK3aMeHa B YCTHOU (popMe JOKHO COCTaBISAThH HE MEHEe
40 MuHYT (110 >KeJTaHHI0 00YJaIOMIErocsi OTBET MOXKET ObITh JOCPOYHBIM). Bpemsi oTBeTa — He Oosee
15 MunyT.

OOyuaronuiicsi, UCTIBITHIBAIOIINN 3aTPYAHEHUS TPU MOJATOTOBKE K OTBETY MO BHIOPAHHOMY UM
OouseTy, UMeeT MpaBo Ha BHIOOP BTOPOro OujeTa ¢ COOTBETCTBYIOIIMM MPOJIEHHEM BpEMEHH Ha MOJ-
rotoBky. [Ipu okoHUaTEeNTFHOM OIICHMBAHUHU OTBETA OLIEHKA CHM)KAETCs Ha OJuH Oasul. Beinaua TpeTsb-
ero Ousera He pa3peraeTcs.

Ecnu oOyuaronuiicst sBUJICS Ha K3aMEH, U, B35B OWJIET, OTKA3aJCs OT MPOXOXKICHHS aTTeCTaI[H
B CBSI3M C HEMOJTOTOBIEHHOCTHIO, TO B BEIOMOCTH €MY BBICTABIISIETCS OLIEHKA «HEYOBIIETBOPUTEIb-
HO».

Hapymenne nucuuIiinHbl, COUCHIBAHKUE, UCIIOJIb30BAHUE O0YYarOMIMMHUCS HEpa3pelIeHHbIX Ie-
YaTHBIX U PYKOIMCHBIX MaTepHajoB, MOOWIBHBIX Tele(OHOB, KOMMYHHUKATOPOB, ITUIAHIIETHBIX KOM-
MBIOTEPOB, HOYTOYKOB U JPYTUX BUJIOB JIMYHOM KOMMYHUKAIIMOHHOW M KOMIIBIOTEPHON TEXHUKHU BO
BpeMs aTTECTAI[MOHHBIX MCIIBITaHUI 3anpeiieHo. B ciydae HapymeHus 3Toro TpeboBaHus MpenoaBa-
Tenb 00s3aH yJAIUTh 00YYaroerocst U3 ayAUTOPUH U MIPOCTaBUTh EMY B BEIOMOCTH OIICHKY «HEYA0-
BJICTBOPUTEIILHOY.

40



BolIcTaBiieHHE OLIEHOK, ITOJIYYEHHBIX IIPU IOJABEICHHUM PEe3yJIbTaTOB IIPOMEKYTOYHOHM aTTeCTa-
LIUH, B 3a4ETHO-IK3aMEHAI[MOHHYIO BEIOMOCTb IPOBOJUTCS B MPHUCYTCTBUU CaMOr0 OOYYaroLIEerocs.
[IpenonaBaTenn HECYT NEPCOHAIBHYIO OTBETCTBEHHOCTH 3a CBOEBPEMEHHOCTb U TOYHOCTH BHECCHUS

3anucei o pe3yspTaTax MPOMEXYTOUHOM aTTecTalii B 3a4€THO-9K3aMEHAIIMOHHYIO BEIOMOCTb.
HesiBka Ha sk3aMeH oTMeuYaeTcs B 3a4€THO-IK3aMEHAIMOHHON BEJOMOCTHU CIOBAMH «HE SIBUJI-

Cs».

armapara,

Jlist oOydaromuxcsi, KOTOpbIe HE CMOTJIM CIIaTh 9K3aMEH B YCTAaHOBIICHHBIC CPOKHU, Y HUBEPCH-
TET yCTaHABJIMBAET MEPHUOJ JIMKBUAAIMU 3aJ0JLKEHHOCTH. B 3TOT mepuoj npenojaBaTenu, MPUHU-
MaBIIINe YK3aMeH, JOJDKHBI YCTAaHOBUTh HE MEHee 2-X JHEH, Koraa oHu OynyT MPUHUMATh 3aJ10JKEH-
HocTH. MHbOopMaIus o THKBUAAINH 33J0JDKEHHOCTH OTMEUYAETCSl B 9K3aMCHAIIMOHHOM JIMCTE.
OOygarommmcst, MOKa3aBIIMM OTJIMYHBIC U XOPOIIUE 3HAHUS B TEUCHHE CEMECTpa B XOJE IO-
CTOSIHHOTO TEKYIIETO KOHTPOJIS yCIIeBAEMOCTH, MOXKET OBITh MPOCTABJICHA dK3aMECHAI[MOHHAS OIICHKA
JOCPOYHO, T.€. 6€3 crauu sk3amena. OleHKa BBICTABIISAETCS B YK3aMEHAIIMOHHBIN JTUCT WK B 3a4ETHO-
AK3aMEHAIIMOHHYIO BEIOMOCTb.
WNHBanuapl ¥ nuna ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMHU 37J0POBbSI MOT'YT C/IaBaTh 3K3aMEHbBI B
MEKCECCHOHHBIN TIEPHOJT B CPOKH, YCTAHOBIICHHBIE WHINBUIyaIbHBIM YI€OHBIM TJIaHOM. MHBaIuABI 1
JULa ¢ OTPaHUYCHHBIMH BO3MOKHOCTSMH 3J0POBBS, UMEIOIINE HAPYILIECHUS OMOPHO-ABUTATEIIHLHOIO

COMPOBOXKIAIOIIHX.
[Tpouenypa mpoBeaeHUs] MPOMEKYTOYHON aTTeCTAlluy JUIsl OCOOBIX ciyyaeB u3noxeHna B «[lo-
JIO)KEHUU O TEKYIIEM KOHTPOJIC YCIIEBAEMOCTH M IMPOMEKYTOYHOW aTTECTAlMU OOYy4aroUIuXcs IO
OIIOIl OGakanmaBpuara, crneruanuTetra W Marucrparypel» ®I'BOY BO IOxno-Ypansckuii ['AY
(IOVYpI'AV-I1-05-97/04-22 ot 30.08.2022 1.).

JOIMYCKATCA Ha aTTeCTaAlUOHHBLIC HCIIBITAHUA B COIPOBOXIACHUHU ACCUCTCHTOB-

OneHOoYHbBIE CpeICTBA Kon n naumenoBanue
WHJMKAaTOpa KoMIle-
Bomnpock! k s3x3ameny
TEHLIUU
1. Arpoxummus, Kak HayKa, €€ 3a7a4u, IPeAMET U METO/Ibl UCCIICOBAHMUS. WJI-1onk-1
2. Hcropust pa3BUTHS arpOXUMUYECKUX 3HAHUM. Hcnone3yer OCHOB-
3. Bo3ayuiHoe ¥ mOYBEHHOE MUTAHUE PACTECHHI. HbIE 3aKOHBI ecTe-
4. CoBpeMEeHHOE MPEACTaBICHUE O MEXaHU3MAaX MOTJIOUIEHUS FJIEMEHTOB | CTBEHHOHAYYHbBIX
MUTaHUS PACTCHUSMH. JUCLHUIUIMH U1l pe-
5. CopaepkaHue B paCTEHUSIX U BBIHOC C YPO3KaeM CElIbCKOXO03SCTBEH- IIEHUsI CTaHJAPTHBIX
HBIX KYJBTYP 3JI€EMEHTOB ITUTAHUSA. 3aja4 B o0nacTu ar-
6. IloHsiTHEe MaKpOAIEMEHT MUTAHUSI PACTEHUH, UX POJIb B MUTAHUU U POHOMHHM C TpUMeE-
IIPOJYKTUBHOCTH PACTEHUM. HeHueM uHpopmanu-
7. IloHsATHE MUKPOJIEMEHT IUTAHUS PACTCHUM, UX POJIb B IUTAHUU U OHHO-
MPOJYKTUBHOCTH PACTEHUM. KOMMYHUKaI[MOHHBIX
8. BrusiHHMe BHEIIHMX YCJIOBUM Cpebl HA MOTJIOMICHUE SJIEMEHTOB NTUTA- | TEXHOJIOTUH
HUS PACTCHUSIMH.
9. MuHepanbHas 4acTh MOYBHI U €€ 3HAYCHUE B TUTAHUU PACTECHUM. NI-3 nx-12
10. Oprannyeckoe BEIIeCTBO MOYBHI U €r0 3HaYCHHUE B TUTaHUU pacTeHuil. | KoHTponupyer kaue-
11. TlornoTuTenbHas CIOCOOHOCTH ¥ MOTJIOMIAIONINI KOMILIEKC MTOYB, UX CTBO BHECEHHS y/100-
3HAYEHWE B MUTAHUH PACTCHUM. peHuit
12. ArpoxuMus KUCIBIX I10YB, UX MEITNOPALUS.
13. ArpoxuMusi COJIOHYAKOBBIX M COJIOHIIOBBIX TTOYB, UX MEITUOPAIIUS.
14. Knaccuduxanust MUHEpaIbHbIX YI0OpEHHIHA.
15. OcHOBHBIE HUBUYECKHE, XUMHUYECKHUE U MEXaHUIECKHNE CBONCTBA MHU-
HEepaIbHBIX yI00peHU.
16. A30T B KU3HU PACTCHHM, KPYTOBOPOT a30THCTHIX BEIIECTB B CUCTEME —
«I10YBA — PACTEHUE».
17. IIpoueccyl aMMoHUpUKaIIUK, HUTPU(DUKAITIHU, TEHUTPUDHUKAITAN — HX
OTpHUIIATEIIbHAS U MOJIOKUTEIbHAS POJIb B MUTAHUM PACTEHUN a30TOM.
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18.

19.

20.

21.

22.
23.

24.
25.

26.

27.

28.

29.
30.

31.

32.

33.

34.
35.

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

42.

Knaccugukanus a3oTHbIX y1oOpeHUH, ChIpbE 715l TPOU3BOCTBA,
KpaTKasi XapaKTepUCTHKA.

HutpaTHble ynoOpeHus, X XapaKTEepUCTUKA U TEXHOJIOTUs IPUMEHE-
HUSL.

AMMOHUIHBIE YA00OpEHHs, UX XapaKTepPUCTHKA U TEXHOJIOTHSI TpUMe-
HEHUS.

AMMOHUIHO-HUTPATHbIE yIOOPEHUs, UX XapaKTEPUCTHKA U TEXHOJIO-
THsI IPUMEHEHHSL.

AmuiHbIe yIOOpEHUs, UX XapaKTePUCTUKA U TEXHOJIOTUS IPUMEHEHUSI.
XKunkue a3oTHbIe yIOOpEHUs, UX XapaKTEPUCTUKA, TEXHOJIOTUS TpU-
MEHEHMUS.

®docdop B KU3HU PACTCHUM, coiepKaHne U cocTaB ¢ocdopa B MOYBE.
Knaccudukanus dpochopHbix ynoOpeHuid, ChIpbE 11 TPOU3BOJACTBA,
KpaTKas XapaKTepUCTHKa.

BonopactBopumsie pochopHbe yI0OpeHHs, UX XapaKTepUCTHKA U
TEXHOJIOTUS IPUMEHEHUS.

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

TpynHo pacTBopuMBbIe GochopHbIE YI0OPEHHs, UX XapaKTEPUCTHKA U
TEXHOJIOTUS IPUMEHEHUSI.

Kanuii B )xM3HM pacTeHM, colep>KaHNE U COCTaB Kajus B IOYBE.
Knaccudukanms KanuitHeIX y100peHUiA, CHIPhE NI TPOU3BOCTRA,
KpaTKasi XapaKTepUCTHKA.

XnopconeprKalue KauiHble yI00peHus, UX XapaKTepUCTHKA U TeX-
HOJIOTUSI IPUMEHEHHUS.

Kanuiinele ynoOpenus, He coaeprkaliye XJIop, UX XapaKTepUCTUKa U
TEXHOJIOTHS IPUMEHEHUS.

Knaccugukaius KOMIUIEKCHBIX yI0OpeHHi, UX KpaTKasi XapaKTepu-
CTHKa, TEXHOJIOTUS IPUMEHEHHUS.

MukpoynoOpeHus, ux 3Ha4eHUEe U TEXHOJIOTUSl IPUMEHEHU .
Knaccudukanus oprannueckux ynoOpeHuit, ux 3HaYCHUE B 3eMIIeIe-
JHH.

[lopcTunouHsli HaBO3, TEXHOJIOTHS IPUTOTOBIIEHUS, XPAHEHUS U
yciioBHs 3G (HEKTUBHOTO UCIIOJIH30BAHUS.

BecnoncTunoyHslit HABO3 — COCTaB, CBOICTBA U YCI0BUS 3 (PeKTUBHO-
IO UCIIOJIb30BaHUs.

[ITrunii mOMET — cOCTaB, XpaHEHUE U IIPUMEHEHHUE.

Cunepanbablie ynoopenus. Cojioma Kak OpraHndeckoe yaoopeHue.
KomMmiocTsl — BUJIbI, COCTaB, TEXHOJIOTHSI IPUTOTOBIIEHUS U IPUMEHE-
HUS B KQUECTBE OPTaHUYECKUX YIOOpEHUH.

Topd, canpornenyt — BUIbI ¥ TUITBI, TEXHOJIOTHS IPUTOTOBICHHS U HC-
NI0JIb30BAHUS B KAUECTBE OPraHMYECKUX yI0OpEHUH.

He TpagumnmonHbie BUIBI OpraHUYecKuX yI0O0peHui.

Tpertnii Bonpoc 6nj1eTa — penieHue 3axa4m, 0a30Bbie NPHUMepbI:

1. ConmepxaHnue a30Ta B 3epHE APOBOM MIIIEHHIIBI TPH YOOpKe cocTtaBmiio 1,8
%, B1axxHOCTh — 21 %. Kakum OyzeT copeprkanue a3oTta Npu CTaHAapTHOM
BnaxxaHoctH (14 %)?

Omeem: 1,96 %

2. IIpu y6opxke Ha Tok goctaBieHo 50 T 3epHa ¢ BIaXHOCThIO 28 %. [Tocne
0pabOTKU BIAXHOCTh YMEHBLIHIACH 110 15 %. OnpenenuTs Maccy 3epHa
MOCJIe MOAPAOOTKH.

Omeem: 42,4 m
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3. Ins nogkopMku 3amanupoBainu 15 % pacTBOp MOYEBHUHBI U YCTAHOBHUIIN
pacuéruyro Hopmy 30 kT a.B./ra. Paccuntath 00bEéM pacTBopa Ha Ira.

Omeem 369,6 i/2a
4. Ha xakoii 1omiaid MOKHO MPOBECTH a30THYIO BHEKOPHEBYIO TIOJIKOPMKY
03UMOM MIICHUIIBI, €CTIU T0IMyCTUMAasi KOHIIEHTPALUsl PaCTBOpPa BHOCUMON MO-
ueBMHHI cocTaBiseT 20 %, B Hanuuuy uMeercs 120 M> BOIBI M HOpPMA TOI-
kopMmku 30 kr A.B./ra.

Omeem: 459,8 ca
5. OnpenenuTh 103y MOYEBHHBI M aMMO(doca B PU3NIECKOM Bece IO ypoKan
CaxapHOM CBEKJIbI, €CJIM peKOMEH1I0BaHO BHECTU N7oP100.

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

6. ITepen moceBOM 371aKOBOI MHOTOJICTHEH TpaBbl PEKOMEH0BAaHO BHECTH Nog
P100 Ks0. B Hanmmumnu umeercss aMMuavHasi cemuTpa, aMMo(oc U XJIOPUCTHII
kanuii. OnpenenuTs 103y UX BHECEHUd Ha | ra.
Omeem: ammodghoc — 200 ke/ea, ammuaunas cenumpa — 206 ke/ea, xaropucmoiii

kanut — 83 ke/ea
7. OnpenenuTh HOPMY J1.B. yIOOpEHUH, €CIIH MO SIPOBYIO MIIEHUITY Ha TUIO-
maap 100 ra Baecau 15 T ammodoca, 10 T XJ10prUCTOTO Kalus U 5 T MOYCBUHEI.

Omeem: N3sP75Keo
8. YcTraHoBUTh HOPMY yAOOpEHUH B KI/Ta IEUCTBYIOIIETO BEIIECTBA, €CITH MO/
KyKypy3y Ha miommaas 200 ra 6suto BHeceno 50 T ammodoca u 30 T ammuay-
HOM CEJIUTPHI.

Omeem: N76Pj2s
9. [lns mosydeHus TUTAHUPYEMOU YPOKaifHOCTH HeoOXoaumo Ha mtotiaab 500
ra BHECTH 45 T IeHCTBYIOIIETO BEIIECTBA a30THBIX yanoOpeHuit u 30 T neii-
CTBYIOIIETro BemecTBa GochOopHBIX yaoOpeHuid. B xo3siicTBe MMeeTCs aMMu-
aunas cenurpa 150 T, 45 T MoueBUHBI. CKOJIBKO HEOOXOIUMO MPUOOPECTH
amModoca u aBoiHOTrOo cynepdocdara, YTo0bI YIOBICTBOPUTD MOITHYIO 1TO-
TpeOHOCTH B YIOOPEHUSX.
Omeem: 60 m 0gotinoco cyneppocghama
10. TTox muranupyemsblil yposkait sipoBoit mieHus! B 2 1/ra Tpedyercs 100
Kr/ra a.B. pocopHbIX ynoOpeHui, 3 KoTopsix 70 Kr/ra peKOMEHI0BaHO BHE-
CTH OCeHbI0 1101 35106 1 30 Kr/ra B psiaku mpu nocese. OmpenenuTs 103y oc-
HOBHOTO U PSAKOBOTO BHECEHUS IBOMHOTO cynepdocdara.
Omeem: 0o nocesa — 143 ke/2a, noxkanrvno — 61 ke/ea

[[Ixana 1 KpUTEpUN OIEHUBAHKS OTBETA 00YUAIOIIET0Cs MPEICTABIICHBI B TAOJIHIIE.

HIkana Kpurepun oueHuBanus

Onenka 5
(OTIIMYHO)

- 00y4aroIUiCs TIOJTHO YCBOWI YUeOHBIN MaTepua;

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

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

- JIEMOHCTPUPYET YMEHHE M3J1araTb MaTrepual B ONpeAeJIeHHON Joruye-
CKOM IOCIeI0BATEIBHOCTH,

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

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

- MOTYT OBITh AOMYIIEHBI OJHA—/IB€ HETOYHOCTH MPHU OCBEIIEHUH BTOPO-

43




CTCIICHHBIX BOITPOCOB.

Onenka 4
(xoporo)

- OTBET YIOBJIETBOPSIET B OCHOBHOM TPEOOBAaHUAM Ha OLIEHKY «5», HO MPH
9TOM MMEET MECTO OJMH U3 HEIOCTATKOB:

- B YCBOGHHMH y4e€OHOT0 MaTrepHaia JOMyIleHbl TPoOebl, He HCKa3UBILNE
COIEpIKaHHUE OTBETA;

- B M3JI0’)KEHUU MaTepUajla JONYIICHbl HE3HAYUTEIbHbIE HETOYHOCTH.

Onenka 3
(YAOBIETBOPUTENBHO)

- 3HaHHE OCHOBHOTO NMPOTrPAMMHOI0 MaTepuajga B MUHUMAIbHOM 00beEME,
MIOTPEIIHOCTH HENPUHLUIINAIBHOIO XapaKTepa B OTBETE Ha JK3aMEHE:
HEIOJIHO WJIM HETIOCJIEA0BATENIBHO PACKPBITO COAEPKaHUE MaTepHUalia, HO
MOKa3aHo 00IIee MOHUMaHUE BOIIPOCOB;

- UMEJUCh 3aTPYAHECHUS WU JONYLIEHBI OMUOKUA B OMPECICHUN MOHS-
TUH, UCTIONB30BAaHUM TEPMHUHOJIOIMH, ONMCAHUU SIBIEHUHW U MPOLIECCOB,
WCIIPaBJIEHHBIE M10CIIE HABOASIINX BOIIPOCOB;

- BBIABIICHA HENOCTAaTOYHas C(HOPMHPOBAHHOCTb 3HAHWM, YMEHUHA H
HABbIKOB, 00yJaromuiicss He MOKET MPUMEHUTh TEOPUIO B HOBOM CHUTYa-
005038

Onenka 2
(HEy1OBJIETBOPUTEIILHO)

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

- oOHapy)XeHO HE3HaHWE WJIM HENMOHMMaHuEe OoJbIeld WM Hambojee
BaXHOW YacTH yueOHOTO MaTepuana;

- JIOTYIIEHBI OIIMOKH B OMNpPEICIICHUH IOHITHN, TPU HMCIIOJIb30BAHUH
TCPMHUHOJIOTHH, B OIMUCAHUU SIBJICHUU U MponeccoB, KOTOPLIC HC UCIIPAB-
JICHBI ITOCJIE HECKOJIBKUX HABOSIIUX BOTIPOCOB;

- HE Cq)OpMI/IpOBaHBI KOMIICTCHOUH, OTCYTCTBYIOT COOTBCTCTBYIOIIHC
3HaHUS, YMCHUS U HaBBIKH.

4.2.3. KypcoBas paboTta / KypcoBO#l IPOEKT

Kypcosast pabota / KypcoBoii IPOEKT He MPEeTyCMOTPEHBI YUeOHBIM IJIAHOM
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