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11.

COJIEP)KAHUE

[Tnaaupyemble pe3yiabTaThl OOyUEHUs IO JUCIHILTAHE, COOTHECEHHBIC C TUTAHU-
pyeMbiMu pesysibTataMu ocBoeHust OITOIT

1.1. Ilenp u 3aHa4u OUCIUTLIMHEL

1.2.  KomnereHIuu U MHIUKATOPHI UX JOCTUKECHUI
Mecto aucuumiaunsel B ctpykrype OITOIT
O0beM TUCIUIUITMHBI U BUJIBI YIEOHOU pabOThI
3.1.  Pacmpenenenue o6bEMa TUCIMIUIMHBI 110 BUJaM y4eOHOH paboThI
3.2.  Pacmpezaenenue ydeOHOTO BpEMEHH I10 pa3fieinaM U TeMam
CtpykTypa u conepkaHue JUCIUTLTIHBI

4.1. CopepxaHue JUCHHUILIMHBI

4.2.  CopepxaHue JeKUUN

4.3. Copepxanue 1a00paTOPHBIX 3aHATUN

4.4. CopepxaHue NPAKTUYECKUX 3aHATHH

4.5. Bunel v coaepikaHue caMOCTOSTEIFHON pab0Thl 00yJIarOITUXCs
Y4eOHO-MeToInYecKoe 00ecreueHue CaMOCTOSITEIbHON paboThl 00yYaroImuXcs
0 TUCIUIUINHE
@DOH[ OLIEHOYHBIX CPEJCTB AJIsl MPOBEACHUS MPOMEKYTOYHON aTTecTauu o0y-
YAFOIIUXCS TI0 JUCIUILTAHE
OcHoBHasl U JOTIOJNIHUTEIbHAS yueOHas TuTeparypa, HeoO0Xxoaumasi st OCBOECHUS
JTUCIUTUTAHBI
Pecypchl nHpOpMaIMOHHO-TEIEKOMMYHUKAMOHHON ceTH «HTepHeT», HeoO-
XOJIUMBIC JJIs1 OCBOCHUS JUCIUILTAHBI
MeTtoauueckue ykazaHus sl 00y4Yaronuxcs M0 OCBOCHUIO TUCHUTIIMHBI
CoBpemeHHbIe HHPOPMAIIMOHHBIE TEXHOJIOTHH, UCIIOJIb3YEeMbIE ITPU OCYIIECTB-
JIEHUH 00pa30BaTeIbHOIO Mpolecca 1Mo AUCHHUIUIMHE, BKIII0Yas IepeyeHb Mpo-
IrPaMMHOT0 o0ecrieueHus: 1 HHPOPMAITMOHHBIX CIIPABOYHBIX CUCTEM
MarepuanpHo-TeXHUYECKas 0a3a, He0OX0ouMast sl OCYIIECTBICHHS 00pa3oBa-
TEIHHOTO MPOoILiecca MO AUCIHUILTHHE
[Tpunoxxenne. @OHJ OLIEHOYHBIX CPEICTB JIJIs TEKYILEro KOHTPOJIS yCIeBaeMo-
CTH U MIPOBEJICHUS IPOMEKYTOUHOM aTTECTAIIMH O0YJArOIIUXCS
Jluct peructpanm u3MeHEeHUI
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1. IInanupyemble pe3yabTaThbl 00y4eHHs MO AUCHUIINHE,
COOTHECEHHbIE C VIAHUPYeMbIMHU pe3ysbTaTaMu ocBoeHuss OITOIT

pEIICHUIO
TEXHOJIOTUYECKOI.

1.1. Heap 1 3a1a4n TUCHUTLIHHBI

Hean AMcUNIMHBI
BakanaBp nmo Hampasneruio moarotoBku 35.03. 05 CamgoBOACTBO JAOKEH OBITH MOATOTOBIEH K

3aa4  IPOGECCHOHATBHOW  JIESITEIBbHOCTH

CJICYIONIETO THIIA:

IMPONU3BOACTBCHHO-

Heap mucuMnimHbl — (GOPMHUPOBATH IPEJCTABICHUS, TEOPETHUYECKHE 3HAHUS, MPAKTHYECKHE
YMEHHS ¥ HAaBBIKM M0 ONTUMH3AIUU MUHEPAJTLHOTO MTUTAHUSI CEJIbCKOXO3SIICTBEHHBIX KYJIBTYpP Ha OCHO-
BE€ PAllMOHAIBHOTO NMPUMEHEHHS] MUHEPAIbHBIX, OPraHUUYECKUX yIOOpPEHU U MEIHOPAHTOB C yUYETOM
MMOYBEHHOTO TJIOOPOIUS U KIUMATUYECKUX YCIOBUM.

3aga4u AUCHHMILIMHBI:
- U3Y4YUTh XUMHUUYECKUI COCTaB PACTEHUM, MUHEPAILHOE TUTAaHUE PACTEHUN U METOJBI €r0 PEryIupo-

BaHUS;

- U3Y4YUTH 6PIOJ'IOI‘I/I‘-IGCKI/IG, XUMHUYCCKUEC U (bI/IBI/IKO-XI/IMI/I‘IeCKI/Ie CBOMCTBA IIOYB B KaUeCTBE yCJIOBI/Iﬁ
MIPOM3PACTaHUs U HICTOYHUKA TUTAHHS PACTEHUI M IPUMEHEHHUS YA0OPEHUIA;
- OCBOUTH MCTOJbI OIMPCACICHUS HYXKIAaCMOCTU IIOYB B XUMHYECKOU MeJopanuu, 103, aCCOPTHU-
MEHTa, COCTaBa, CBOMCTB U CIIOCO0A IPUMEHEHHSI MEIMOPAHTOB;
- O3HAaKOMUTH CTYACHTOB C BUJaMH, CBOWCTBaMH, ()OPMaMH U CIOCOOAMU MIPUMEHEHHs YA0OpEHHH,
TpaHcpopMaIuy X B TIOUBE,
- U3YUYUTb TCXHOJIOTUHU XPAaHCHUA, TIOATOTOBKH U BHCCCHUA OPTaHUYCCKHUX U MUHCPAJIbHBIX YI[OGPC—

HUIA;

- U3yYUTb CIIOCOOBI OTPEIEIEHHS 103 YIOOPEHUI U CPEICTB XUMHUYECKON METTHOPAIUHY TTOYB.

1.2. KomneTeHIIMU U MHAUKATOPHI UX JOCTHKEHH I

OIIK — 1. CnocoOeH pemiaTh TUIIOBBIE 33/1a4H MPOPECCUOHATBLHON AEATEIIbHOCTH Ha OCHOBE 3HAHUUN
OCHOBHBIX 3aKOHOB MAaTE€MaTHMYECKMX M ECTECTBEHHBIX HAyK C INPUMEHEHUEM MH(OPMAIMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH

Kox u HaumenoBanue
WHJIAKATOpa I0CTH-
JKEHHST KOMITETEHIIUA

dopmupyemsie 3YH

3HaHUA

yMeHUs

HaBBIKH

NJI-1onk-1
Hcnonb3dyer OCHOB-
HBIC 3aKOHBI €CTe-
CTBEHHOHAYYHBIX
TUCIUIUTAH I pe-
IIICHHUSI CTaHIAPTHBIX
3a7a4 B 00JacTU ca-
JOBOJICTBA C TIPHMeE-
HEHHEeM HH(OpMaIu-
OHHO-
KOMMYHHKAITUOHHBIX
TEXHOJIOTHI

OOyyarommiicst TOMKEH
3HaTh. OCHOBHBIE 3aKO-
Hbl  €CTECTBCHHOHAYY-
HbIX JUCHHUIUIMH IS
pelIeHHus CTaHIaPTHBIX
3aJa4 B 00JIacTH CaJio-
BOJICTBA C PUMEHEHUEM
UH(POPMALIMOHHO-
KOMMYHHUKAI[HOHHBIX
texuaoyoruii— (b1.0.02-

3.1)

OOyyarommiicst JTOKEH
yMETh:  HCIOJb30BaTh
OCHOBHBIE 3aKOHBI €CTe-
CTBEHHOHAYYHBIX  JIUC-
IUIUTAH IS PEIICHHS
CTaHIAPTHBIX 3a7a4 B

00JIacTH CallOBOJCTBA C

npuMeHeHueM uH}op-
MaIMOHHO-
KOMMYHUKAITHOHHBIX

texnoyioruii— (b1.0.02-
V.1)

OOyyarommiicss JTOKEH

BJIAACTh: OCHOBHBIMHU
3aKOHaMH €CTCCTBCHHO-
HAay4YHBIX JUCHUITIINH

JUTSL PEIICHUS CTaHIapT-
HBIX 3a7a4 B 00JacTh
CaJIOBOJICTBA C TIPHUMeE-
HEHHEM HH(POpPMAIHOH-
HO-KOMMYHHKAI[UOHHBIX
texuojyoruii — (b1.0.02-
H.1)

ITK-6. Cnioco0eH pa3paboTaTh CHCTEMbl IPUMEHEHUS YAOOPEHH C yUYETOM CBOMCTB MOYBBI U OHOJIO-
THYECKHUX OCOOCHHOCTEH pacTeHU




Kox u HaumenoBanue
WHJIUKATOpa J0CTH-
JKEHUSA KOMIIETEHIINHU

@opmupyemslie 3YH

3HaHUA

yMeHUs

HaBBbIKH

U-1nks BwiOupaer
OIITUMAJIBHBIC BUABbI
yI0OpeHui C y4eToM

OOyuaromuiicss JT0HKeH
3HATh: OCHOBHLIC BUJbI
ynoOpeHuit, Guosiornye-

OOyuaromuiicst 0JDKEH
yMeTb: BBIGI/IpaTb OIITHU-
MaJbHBIE BUIBI yaA00pe-

OO0yJarommiicss T0JDKEeH
BJIIaACTH: METOAaMHU
oTpeeIICHUs OIITH-

OMOJIOTMYECKHX OCO- | CKUe OCOOCHHOCTH | HUH C Y4ETOM OHOJIOTH- | MAJIBHBIX BHJIOB YJ100-
OCHHOCTEH KYJBTYp M | KYABTYp M TIOYBEHHO- | YECKUX OCOOCHHOCTEH | peHHUM C ydeToM OmoJio-
MTOYBEHHO- KIIUMATUYECKHE  YCIIO- | KyIbTyp UM TOYBEHHO- | THUYECKUX OCOOEHHOCTEH
KJIIMMaTHYECKUX BUS UX BO3JENBIBAHUS — | KIUMATUYECKUX  YCJIO- | KyJIbTYyp U TOYBEHHO-
YCIIOBUM (b1.0.02-3.2) Buii— (b1.0.02-Y.2) KIIMIMaTUYECKUX  YCJIO-
Buii — (61.0.02-H.2)
NJ-2nk-6 OO6yuarommiics aomked | O0yuatommiicss moipkeH | OOydaronuics JOmKeH

PaccuuthsiBaeT 10361
ynoOpenuid (B JAeii-
CTBYIOILIEM BEILIECTBE
u (pusnyeckon Macce)
noJ  IUIAHUPYEMYIO
YPOXKallHOCTh C HC-
MOJIb30BaHUEM  00-
HICTIPUHATBIX ~ METO-
JI0B

3HaTh: OOIIENpPUHATHIC
METOABl pacyé€ra J03
ynoOpeHuii (B IEHCTBY-
IOIEeM BeliecTBe U (Qu-
3UYECKOM Macce) o
MJIAHUPYEMYIO  YpOXKai-
Hocth — (51.0.02-3.3)

YMETh:  PacCUUTHIBATH
036l yaoOpeHuit (B
JNEHUCTBYIOIIEM  Bellle-
CTBe U  (PuU3NUECKOU
Macce) moj IUIaHUpYe-
MYIO  YPOXXKalHOCTh C
WCIOJIb30BaHUEM 00IIIe-
MPUHSTHIX METOJI0B—
(b1.0.02-V.3)

BIQJICTh:  OOIIENPHUHS-
TBIMHU METOJIAMH pacyé-
Ta 103 ynobpeHuii (B
JIEUCTBYIOIIEM Bellle-
cTBe U (puzmueckoi
Macce) Moja IUlaHupye-
Myl ypOXanHOCTb —
(b1.0.02-H.3)

WJI-3nk-sCocrapnsier
IUTaH pacIpeeICHHUsI
ya0OpeHuil ¢ coouro-
JICHAEM Hay4YHO-
000CHOBaHHBIX
NPHUHIUIIOB  TIpUMe-
HEHHsI yJ0OpeHud u
TpeOOBaHUN  IKOJIO-
rUYecKoi  Oe3omac-
HOCTH

OOyuaromuiicss JT0HKeH
3HATh: OCHOBHBIC HpI/IH-
OUIIBI COCTABJICHUSA IlJIa-

Ha pacrpeeaeHus
yaoOpeHuit ¢ coluroae-
HHEM Hay4HO-

000CHOBAHHBIX MTPUEMOB
MIpUMEHEHUS yA00peHUI
U TpeOOBaHMH 3KOJIOTHU-
Yyeckoil 0e30MmacHOCTH—
(b1.0.02-3.4)

OOyuaromuiicst J0JDKEH
YMETb: COCTaBJIATh TUIAH
pacripenenieHust  yao0-
peHuil ¢ coOIoIeHHEM
HAy4HO-000CHOBaHHBIX
MPUHIIMIIOB  MPUMEHE-
HUS ynoOpeHuil u Tpe-
OoBaHUI DKOJIOTHYE-
CKOM 0e30MmacHOCTH—
(1.0.02-Y .4)

OOyJarommiicss TOJDKEeH
BIAJETh. METOJAMHU H
CIoco0aMu COCTaBJICHUS
IUTAaH  pachpesesieHus
yaoOpeHuit ¢ cobmrofe-
HHUEM HAyYHO-
00OCHOBaHHBIX  TPUH-
[ATIOB MIPUMCHEHUS
ynoOpeHuit u TpeboBa-
HUH 9KOJIOTHYECKOU
0e30MmacHOCTH—

(51.0.02-H.4)

N -4nk-sOnpenensier
0011y10 oTpeOHOCTh
B yIOOpEHUsX U Co-
CTaBISICT 3asBKM Ha
uX npuodpeTeHne

OOyyarommiicst TOMKEH
3HATh: CIOCOOBI M TIPH-
€MBI ompeseneHus 00-
meil  morpedHOCTH B
yIOOpEHUsX M COCTaB-
JCHUW 3asiBKH Ha WX
npuobpereHue—
(b1.0.02-3.5)

OOyyvarommiicst JTOKEH
YMETh: OMpEeNeisITh 00-
Iyl0 TOTPeOHOCTh B
yIOOpEHUsAX W COCTaB-
JSTh 3asBKU Ha MX TPH-
obOpereHue

- (b1.0.02-Y.5)

OOyyarommiicss JTOKEH
BJIAJIETH: crnocobaMmu
oTpeseeHuUs o0reit
MoTpeOHOCTH B yao0pe-
HUSX W COCTaBIICHUS
3asBKM Ha WX TpHOOpe-
tenue — (b1.0.02-H.5)

2. Mecto aucuuminnsel B ctpykrype OITOIIT

JucnunimuHa «ATpoOXUMHS» OTHOCHUTCS K 00s513aTe€IbHON YacTH OCHOBHOM MpodeccHuoHaTIbHOM
00s13aTeNIbHON IPOTpaMMBbl OaKajiaBpHara.




3. O0béM AUCHUIINHBI H BBl y4eOHOH padoThI

O0BeM OUCHUILINHEI cocTaBigeT 3 3auéTHble equHunbl (3ET), 108 akanemudeckux JacoB (na-
nee yacoB). JlucumninHa u3y4aercs:

— ouHas GopMa 0O0ydueHUs B 4 CEMECTDE;
—3a04Has (hopma oOyueHus Ha 3 Kypce.

3.1. PacnpenesieHue 00béMa TMCUMILIMHBI IO BHAAM YUeOHO padoThl

KonunuectBo yacos
Bzt yueOHoit paboThI oyHas hopma 3aouHas Gpopma
o0yueHHs o0yueHHS
KonraktHas paborta (Bcero), 7 16
B TOM YHCJIe MPAKTHYECKasi MOAT0TOBKA
B ToMm uncne:
Jlexmuu (JI) 36 8
ITpakTnueckue 3ansatus (I113) -
Jlabopartopusie 3ansTus (JI3) 36 8
CamocrosiTeibHas padoTa 00y4aOIMXCA 36 88
(CP)
KonTtpoJs - 4
Hroro 108 108
3.2. Pacnipenesienne y4e0HOro BpeMeHH 110 pa3jaeiamM U TeMam
Ounas ¢popma o0ydyeHHs
B ToM uncne .
KOHTaKTHas padboTta =
Ne HaunmenoBanue pasnena u Bcero b é
TEMBI TeM 4acoB CP o
J J3 113 Q
1 2 3 4 5 6 7 8
BBenenue 4 2 - - 2 X
Paznen 1 XuMuueckuil cocTaB v MUTAHUE PACTEHUN
1.1 XUMHYECKUH C?CTaB Y IH- 18 6 3 ) 4 .
TaHUE pacTEHUM

Paznen 2 CpoiicTBa MOYBBI U XUMHUYECKAs MEJTMOPALIMS B CBSI3U C IUTAHUEM PACTEHUM U
IpUMEHEHHUEM YJ00peHui

CBolicTBa OYBHI B CBA3U C
2.1 | nuTaHKMEM pacTEeHUH U Npu- 14 4 6 - 4 X
MEHEHHEM yI00peHu
XuMHueckas MeJIMOpaLus
2.2 | mouB (M3BECTKOBAHHE U 12 4 4 - 4 X
TUIICOBAHUE)
Paznen 3 MunepasibHbIC yIOOpEHHS
3.1 | A3oTHBIE y10OpEHHS 10 4 4 - 2 X
3.2 | ®ocdopuble yrodbpeHus 11 3 4 - 4 X
3.3 | Kanuiiaple ynoOpeHust 6 3 2 - 2 X
3.4 | MukpoynobpeHus 6 2 2 - 2 X




3.5 \ KommiekcHbie yaoOpeHust | 6 \ 2 \ 2 | - | 2 | X
Paznen 4 Opranudeckue yao0peHus
4.1 \ Oprannueckue y1o0peHus | 10 \ 2 \ 2 | - | 6 | X
Paznen 5 Dkosorust npuMeHeHHsl y100peHui
51 TexHonorun XpaHeHus " 4 ’ i i ) X
pUMEHEHHsI y100peHui
59 DKOJIOTHYECKHUE ACTIEKTHI 6 ’ ’ i 5 X
pUMEHEHHsI y100peHui
KonTposb X X X X X X
OO611ast TpyA0€MKOCTh 108 36 36 - 36 -
3aounas popma oOyuenunst
B Tom uncne "
Ne HaumenoBanue pasnena u Bcero KOHTAKTHAA paboTa g
TEMBI TeM 4acoB T 3 m CP é
1 2 3 4 5 6 7 8
Bsenenue 2 - - - 2 X
Paznen 1 XuMuueckuii COCTaB M MUTAHUE PACTEHU
11 XUMHAYECKUU C?CTaB U IU- 13 1 1 ) 11 .
TaHue pacTeHUM
Pa3nen 2 CpolicTBa MOYBBI U XMMHUYECKAs MEIHOPALMs B CBSI3U C MIUTAHUEM PACTEHUHN U
pUMEHEHUEM YA0OpEHUI
CBolicTBa OYBHI B CBA3U C
2.1 | nuTaHKMEM pacTeHUH U Npu- 11 1 2 - 8 X
MEHEHHEM yI00peHu
XuMHUecKas MEJIMOpaLUs
2.2 | mouB (M3BECTKOBAHHE U 11 1 2 - 8 X
TUIICOBAHUEC)
Paznen 3 MunepasibHbIC yTIOOpEHHS
3.1 | A3oTHbIe yaoOpeHus 8 1 1 - 6 X
3.2 | ®ocdopHbie y100peHHs 8 1 1 - 6 X
3.3 | Kanuiinele ynoOpeHust 7 1 - - 6 X
3.4 | MukpoynobpeHus 4 - - - 4 X
3.5 | KommiekcHbie ynoOpeHus 4 1 - - 3 X
Paznen 4 Opranudeckue yao0peHus
4.1 \ Oprannueckue ya1o0peHus | 26 1 \ 1 | - | 24 | X
Paznen 5 Dkosorust npuMeHeHHsl y100peHui
51 TexHonorun XpaHeHus " 4 i i i 4 X
pUMEHEHHsI y100peHui
59 DKOJIOTHYECKHUE ACTIeKTHI 6 i i i 6 X
pUMEHEHHsI y100peHui
KoHnTpoib 4 X X X X 4
O6m1ast Tpy10EMKOCTH 108 8 8 - 88 4

4. CTpyKkTypa H coepxkaHue TUCHUILUINHBI, BKIKYallee NPAKTHYECKYI0 MOAT0TOBKY

[IpakTrueckast MOATOTOBKA MPU peaTU3alMK YUeOHBIX MPEIMETOB, KYPCOB, JUCIUIUIHH (MOTY-
Jiel) OpraHu3yeTCs MyTEM MPOBEICHUS MPAKTUIECKUX 3aHATHH, TPAKTUKYMOB, J1a00OpaTOPHBIX padoT U
WHBIX aHAJIOTHYHBIX BUJIOB YYEOHOH NEATEIHLHOCTH, MPEAYCMaTPUBAIOIINX yYacTHE OOYyYaroNIuXCs B



BBHITIOTHEHUH OTJICIBHBIX JJIEMEHTOB PalbOT, CBA3aHHBIX C Oyaymiel mpodeccnoHalIbHON JesSTeNbHO-
CTBIO.

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

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

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

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

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

4.1 Conepxxanue 11 CHUNLTHHBI

BBenenue

3HaueHUe XMMM3ALUHU 3EMJIEIETNS B YCKOPEHUH HAyYHO-TEXHUYECKOTO IIPOrpecca U UHTEHCH-
(buKanuu cenbCKOX03IUCTBEHHOT0 Mpon3BoAcTBa B Poccuu u npyrux crpanax. CocTosiHUE U TEpCIeK-
TUBBI IPOM3BOJICTBA U MPUMEHEHUSI MUHEPAIbHBIX YAOOPEHHH, XUMHUYECKUX MEIMOPAHTOB, HAKOILIE-
HUS U UCTIOJIb30BaHUsI MECTHBIX yA00peHuii B Poccun u npyrux crpanax. Llens u 3agaun arpoxuMuye-
CKOTO OOCIY>XUBaHUSI CEIbCKOTO X03siicTBa B P®D. 3HaueHNe MUHEPATbHBIX, OPraHUIECKUX YI00pe-
HUW U XUMHUYECKHX MEJIMOPAHTOB B IOBBINIEHUU YPOKANHOCTH CEIbCKOXO3AMCTBEHHBIX KYJIBTYP,
YIIYYIIEHUU KauecTBa MPOIYKIMH U TUIOJ0POAUS MMOUBbI. 3aBUCUMOCTD ACHCTBUS YAOOPEHHUN OT KOH-
KPETHBIX NTOYBEHHO-KJIIMMATUYECKUX YCIOBUH M OCYIIECTBICHHE KOMILJIEKCA arpOHOMHYECKUX MEPO-
NPUATUH - cucTeMbl 00paOOTKH MOYBHI, BBEACHUSI HHTEHCUBHBIX COPTOB, OOPHOBI C BpEAUTEIIMH, 00-
JE3HAMU U COpPHSAKAMH, PAlMOHAJIBHBIX CEBOOOOPOTOB, OPOIIEHUS, MEIUOPALUUA U MEXaHHU3aIUH.
[Tpenmer, METOBI, LIENTU U 33J]a4d arPOXUMUHU, B3aUMOCBS3H €€ C IPYyTMMHU arpOHOMHYECKUMH U O1O-
JIOTUYECKUMH HayKaMd. 3HaYeHHe XUMHUH, (PU3UKKU U MAaTEeMAaTUKU IS AalbHEHUIIEro pa3BUTHS arpo-
XUMHH. ATpOXUMHUS - HaydHasl OCHOBA XUMHU3alUuu 3emienenus. OpraHusanus U pa3BUTHE arpoXu-
MHUYECKOTO OOCITY)KHBAaHHS CEIHCKOXO03SHCTBEHHOTO Mpou3BojicTBa B PD. Mcropuueckuit 0630p pas-
BuTHs arpoxuMudl B P®. Pons 3apybexusix (OK.-b. byccenro, 0. JIubux, I'. I'enbpurens u ap.) u poc-
cuiickux yuenbix (.M. MenneneeB, A.H. Ourensrapar, K.A. Tumupszes, K.K. I'expoiiny u ap.) B pas-
BUTHUH YUYEHHUS O MUTAaHUM PAaCTEHUI M MpuMeHeHuu ynoopenuii. Pons akagemuka J.H. [IpsHumramko-
Ba KaK OCHOBOIIOJIOKHUKA POCCHHCKOW arpoxuMuu. DU3HOIOT0-OMOXMMHUYECKOE HAIPaBJICHHUE, CO-
3nanHoe akaaemMukoM JI.H. IIpsAHUIIHMKOBBIM, KaK OCHOBA pa3BUTUA POCCUUCKOM arpoxumuu. Jlo-
CTHKEHUSI COBPEMEHHOM arpOXMMHUHM U TIepEA0BON MpakTHKU B Poccuu u 3a pybexom.

Pa3nes 1. XumMu4yecKkux cocTaB M NUTaHUE PACTEHUI

XUMHYECKUH COCTaB pacTeHUH. XMMUYECKUE JIEMEHTHI, HEOOXOIUMbIE pacTeHUsM. PacTenus
- KOHIIEHTPATOpbl OTAEIBHBIX XMMHMUYECKUX 3JIeMEHTOB. Cozep)kaHWe OCHOBHBIX OPTaHHYECKUX Be-
LIECTB B PACTEHUSX. MaKpo-, MUKPO- U YJIbTPAMUKPOIIJIEMEHTHI, UX POJb B IMTAHUMU pacTeHUil. Biusi-
HUE YCIIOBHI MHUHEPAIBLHOTO MUTAHUS HA COZep)KaHue OCJIKOB, )KUPOB, YTICBOJAOB M JPYTUX BaXKHBIX
OpPraHUYECKHUX COECIMHEHHM, ONPEACIAIONINX KaUeCTBO YPOKAEB CEIbCKOXO035MCTBEHHBIX KYJIbTYP.

Co3aHue ONTUMANBHBIX YCIOBUNA MUTAHUS PACTEHUN U CIIOCOOBI €r0 PEryJIMpPOBAHUS C TIOMO-
b0 yIOOPEHUI U METHMOPAHTOB - TJ1aBHAs 33/1a4a arpOXUMHUH.

CopepxaHue UM COOTHOIIEHHUS 3JEMEHTOB NMHUTAHUSA B PACTCHUSIX, OMOJOTMYECKUI U XO3sH-
CTBEHHBIH BBIHOC ITUTATEJIbHBIX 3JIEMEHTOB CEJIbCKOXO35AHCTBEHHBIMU KYJIbTypaMH, IOHATUE O KPYyTro-
BOpPOTE U OanaHce BEIIECTB B 3€MIICICIHUH.

Pa3BuTHe npencTaBieHNs O MOCTYIJIEHUH MUTATENbHBIX BEIIECTB U UX YCBOSHUM PACTEHUSIMHU.
Hctopus npeacraBieHnii 0 MEXaHU3MaX MOCTYIJIEHUS 3J1€MEHTOB. DOPMBI COEAMHEHUM, B KOTOPBIX
pacTeHus MOTJIOUIAIOT AJIEMEHThI MUuTaHus. M30upaTeabHOCTh MOTIOMIEHUSI HOHOB pacTeHUsIMU. Teo-
pHS MOTJIOLIEHUS 1EeMEHTOB MuTaHus. CBOOOIHOE MPOCTPAHCTBO, arnoIyiacT U cuMiuiact. Ponb nuro-
IUIa3MaTHYeCKO MeMOpaHbl (I1a3MajIeMMbl) B IOTJIOMIEHUH 3JIEMEHTOB MTUTAHUS.



Bnusinue ycnoBuii BHemIHed cpenbl (KOHLUEHTpPAlMU MUTATEIbHOIO PacTBOPa, COOTHOIICHMS
MaKkpoO- U MUKpPO3JIEMEHTOB B ITUTATEIBHOMN CpeAe, BIAXKHOCTH MOYBBI, adpallly, TEIUIA U CBETA, Peak-
WU cpefpbl, PU3NOTOTUYECKON PEaKINK COJIeH, MOYBEHHBIX MUKPOOPTaHU3MOB) Ha MOCTYIUICHHUE TTH-
TaTeJIbHBIX BELIECTB B pacTeHusi. HekopHeBoe nutanue pacreHuid. OTHOIIEHUE PACTEHUN K YCIOBHUSAM
MUTaHUS B Pa3HbIe NEPHUOJbI BEreTalnu, NePUOJUYHOCTD MUTAHUS pacTeHuil. PacTuTenbHas quarHo-
CTUKA NMUTAaHMS pacTeHnid. KoMIiekcHas AMarHoCTUKa U €€ WCIOJIb30BAHUE ISl ONTHUMHU3ALHUN [TATA-
HUS PaCTEHUHN NP PA3IMYHBIX TEXHOJIOTUSX BO3EIIBIBAHUS CEIbCKOXO3SIMCTBEHHBIX KYIBTYP.

Pa3nen 2. CBoiicTBa NOYBBLI H XMMHYECKAsi MeJTHOPALUSI B CBA3M ¢ MUTAHNEM PACTeHUIl U
NpUMeHeHHeM y100peHui

CgoiicTBa MOYBBI B CBSAI3U C MUTAHUEM PACTEHHU M IPUMEHEHUEM YA00peHuil

Cocras nouBbl. Ponb ra3oBoi, )uAKOW U TBEPJON YaCTH MOYBBI B TUTAHUM PACTEHUH U TpaHC-
dbopmaruu ynobpenuil. MuHepanbHas U OpraHudeckas 4acTd MOYBbI KaK MCTOYHUKU 3JIEMEHTOB IH-
tanus. CopepkaHue PJIEMEHTOB MTUTAaHUS PACTEHUN B PA3IMYHBIX (QPAKIUSIX MUHEPAILHON YacTH T0Y-
BBI.

XUMHUYECKUE COECIMHEHHUSI TIOYBBI, COACpPKAIIUE 3JIEMEHTHl MUTaHusl pacTeHuil. OpraHudyeckoe
BEILIECTBO IMOYBBI U €ro 3HadeHue A mioaopoausd. ConepkaHue MUTATENIbHBIX 3JIEMEHTOB U UX J0-
CTYMHOCTb PACTEHUSIM B pa3HbIX NouBax. [loTeHIIManbHOE U aKTyaabHOE TUIOJOPOANE TTOUBBI, TPYIIIIU-
POBKa MOYB 10 YPOBHIO aKTyaJIbHOTO TUIOA0POIUs. XMMUUECKHE U OMOJIOTHYECKUE TIPOLECCHI B ITOYBE
Y WX POJIb B MPEBPAICHUN MUTATELHBIX BEIECTB U MOBBIIICHUH 3(PPEKTUBHOTO aKTyaIbHOTO TLIOJ0-
pOHsI MOYBHI.

Buabl OrmOTUTENEHOM CITIOCOOHOCTH MOYBBI, UX POJIb BO B3aMMOJICHCTBHH MOYBBI C yI00pe-
HUSIMH ¥ B TIMTAaHUH PACTEHUN. 3HAYCHHUE KOJUTOMAHOW (PPaKIIUU MTOYBKI B TIPOIIECCAX B3aUMOICHCTBUS
MIOYBHI C YAOOPESHUSIMHU U PACTEHUSMHU.

CocraB U CTpOEHHE TOYBEHHOTO MONIONIAIOIIEr0 KOMIUIEKCA, POJIb B MUTAHUM PACTEHUI, Ipe-
BpamieHun ynoOpenuii. OCHOBHBIE 3aKOHOMEPHOCTH B3aMMOJICHCTBHS yIOOpEHUH, MEITHOPAHTOB H
pacTeHHii ¢ TOYBEHHBIM MOTJIOMAIUM KoMIuiekcoM. OOMEHHOE 1 HEOOMEHHOE MOTJIOIIEHNE TOYBOM
KaTHOHOB. EMKOCTB TIOTJIOIIEHHS M COCTAB TOTJIOMICHHBIX KATHOHOB B Pa3HBIX Mo4yBax. OOMEHHOE To-
[JIONIEHUE aHUOHOB.

Peaknust mous, ee poiib B MUTaHUU PACTEHUM M MPUMEHEHUH YJ0O0pEeHHU 1 MeInopaHToB. Bu-
IIbl KHCIIOTHOCTH TIOYBHI (aKTyasbHas, 0OMEHHas, ruapoauTuieckas). CTerneHb HaCBhIILEHHOCTH MOYB
ocHOBaHUsMU. bydepHas crmocoOHOCTh MOYBBL. ATPOXUMHYECKAsT XapaKTEPUCTHKA OCHOBHBIX THIIOB
nouB P®. [Tytu Tpanchopmanmu a30THBIX, HocHOpPHBIX, KATUHHBIX U APYTHX COSAUHEHUN B TIOYBAX U
JOCTYITHOCTh UX pacTeHHsIM. Poib arpoXuMHYecKoro aHaimM3a MmoYB JJIs OIICHKH 00eCTIEYeHHOCTH pac-
TEHUH dIIEMEHTaMU NMUTaHUs, ONIPEAETICHUS U KOPPEKTUPOBKU UX MOTPEOHOCTH /103 yI0OpEHUH.

XuMnueckasi MeJIMOpanus NO4YB (M3BeCTKOBAHME U TMIICOBAHME)

banmaHc kanbLys U MarHus B 3eMJIE/ICNIMN U IYTH €ro peryjnpoBanus B Poccun u apyrux crpa-
Hax.

OTHOLIEHNE Pa3IUYHBIX CEIbCKOXO3SAMCTBEHHBIX PACTEHUHM U MHUKPOOPIaHU3MOB K PEaKIUU
MOYBBI. 3HAYEHUE KANbIUs U MAarHus JJIsl MUTaHUs pacTeHuil. MHOTOCTOpOHHEe IeCTBHE U3BECTH Ha
nouBy. HelTpanu3zauusi KUCIOTHOCTH. Y CTpAaHEHHE TOKCUYECKOTO JIEUCTBUS aJIIOMHUHUSA U MapraHia.
Koarynsmus moYBEHHBIX KOJUIOMJOB M YIYYIIEHHUE arpOXUMHUYECKUX M arpo(U3MUECKUX CBOWCTB
MOYBbI, BrusiHue nM3BecTH Ha Pas3iioKEHHE OPraHMYECKOTO BEIIECTBA M MOOMIIM3AIMIO MUTATEIbHBIX
3JIEMEHTOB MOYBbI. BiusiHMe U3BECTKOBaHUS Ha JOCTYIMHOCTh MaKpO- U MUKPO3JIEMEHTOB PACTEHUSIM.

Omnpenenenre HEOOXOIUMOCTU U3BECTKOBAHMS U JTO3bI U3BECTH B 3aBUCUMOCTU OT KHCIOTHO-
CTH ¥ TPaHyJIOMETPUUYECKOTO COCTaBa MOYBBI, COJAEPKAHMS TyMyca, BUJa PACTEHHUI U COCTaBa KyJIbTYpP
B ceBooOopoTe. CriocoObI M CPOKHM BHECEHUS U3BECTKOBBIX YA0OPEHUH B TTOYBY.

Bunbl n3BecTKOBBIX yI0OpeHUI (TBEpIble U MSITKHE M3BECTKOBBIE MOpojbl). Mcmonp3oBaHue
OTXOJI0OB IPOMBIIIJIEHHOCTH JJIsl U3BECTKOBAHMS MOYB. ATPOTEXHUYECKHE TPEOOBAHUS K NU3BECTKOBBIM
yaoopenusM. HopMaTuBEI OLIEHKM KadecTBa M3BECTKOBAHUS. J|JTUTENHHOCTh ACUCTBUS H3BECTH. Menu-
OpaTUBHOE, MOJACPKHUBAIOIIECEe U ONEepexaroliee N3BECTKOBAHNUE KUCHBIX MOYB. DPGEKTUBHOCTh U3-
BECTKOBaHUs MMOYB B PA3IMUHBIX CeBOOOOpoTax. OCOOEHHOCTH M3BECTKOBAHHSI B CEBOOOOPOTAxX CO
JBHOM M KapTodeseMm. 3HaueHHe U3BECTKOBAHUS KHUCIBIX MTOYB MPU JUTUTEILHOM MPUMEHEHUH (Hr3Ho-
JIOTUYECKHU KHUCITBIX MUHEPATBHBIX yA00peHui. JkoHoMIuecKas 3pPeKTuBHOCTh M3BecTKOBaHus. Cro-
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COOBI U TIpUEMBI MOBBIIICHUS 3PPEKTUBHOCTH MU3BECTKOBAHUSA. XUMHUECKasi MEIUOPAIUS COOHIIOB -
OCHOBHOE€ YCIIOBHE IOBBIIIECHUS IUIOJOPOIUS MOYB CO IIEIOYHON peakiueil. ['uncoBanue kak mepa
YIIy4IIeHUs] COJIOHLOB. MI3MeHeHUs, BBI3bIBAEMbIE B MIOYBE TUIICOM. D PEeKTUBHOCTH TUricoBanus. Oc-
HOBHbBIE MaTepHalibl, IPUMEHSEMbIE JJIs TUIICOBaHUS MOYB. J{03bI, CPOKU U CIOCOOBI BHECEHUS THUIICA.
Jlpyrue cnocoObl, UCMOIb3yeMbIe Ui METHOPAIMH COJIOHIIOBBIX MOYB. Y 10OpeHUe TUrcoM O00OBBIX
TpaB. [Ipuemsbl noBeIeHUS 3PHEKTUBHOCTH TUTICOBAHMUS.

Pa3nes 3. MunepajibHbIe y100peHus

[Tonsitue 06 ynoopenusx. Buasl u popmer ynodpenuii. [{eficTByromiee BemecTBO U 10361 yA00-
penuii. [TonsiTue o cpokax u crnoco6ax BHeceHus. Kimaccudukamnus ynoOpenuit. Y 100peHust MeCTHbIE
Y TIPOMBIIIJICHHbIE, MUHEPAJIbHBIE M OPIraHUYECKHUE, MPOCThIE U KOMIUIEKCHBIE, IPSMOT0 U KOCBEHHOT'O
JEUCTBUA.

A30THBIE Y100peHust

3HavyeHue mpobaemsl a30Ta B 3emiieaenuu B cBete yuenus [I.H. [Ipsaumuukosa. Pons azora B
pactenusx. OCOOCHHOCTH MUTAaHUS PACTEHUH aMMOHUNWHBIM U HUTPATHBIM a30ToM. CojiepkaHue a3oTa
B [I0YBE U JUHAMHUKA ero coequHeHui. [Ipomeccel aMmMmoHudukannm, HUITpUQHUKALIUN U JeHUTpU(DUKa-
nuu. KpyroBopoT u 6aianc a3ora B mpupoze. bananc azora B 3emienenuu. @ukcamus azora atMoce-
pbl. 3HaueHue 0000BBIX pacTeHUI B 00OTaIIEHUH ITOYBHI a30TOM U MOJyYEHHH MPOAYKLIUHU C BBICOKHM
conepxanueM Oenka. Kimaccudukamus a3oTHbIx yaoopenuii. OCHOBHBIE (JOPMBI a30THBIX, YI0OpEHUH,
UX MPOU3BOJCTBO, COCTAB, CBOWCTBA M NMpPUMEHEHUE. AMMHUauHas ceautpa. CepHOKHCIBIA aMMOHHIA.
Cynbdar amMmMoHUS-HaTpus, XJopua amMoHus. JKuAKUN aMMuak, aMMHauHas BOJAa U aMMHAKaThl.
HatpueBast u xanbuueBas cenutpbl. MoueBuHa, kapbamugoammuaunas cenutpa (KAC). MemienHo-
JeCTByIONIME a30THBIE ynoOpeHus. BiusHue a30THBIX y10OpeHuil Ha peaklnio MOYBEHHOTIO PacTBO-
pa. Mcnonp3oBaHue pacTeHUSIMH a30Ta y1oOpeHUi U ero mpespaiieHus B nouse. [lotepu azora yno6-
peHuit u3 nouskl. [IpumMeHeHre MHTUOUTOPOB HUTpUDUKAIMK 7S MPEJOTBPAIICHUS MOTEph a30Ta.
D¢ hexkTUBHOCTH Pa3NIUYHBIX (POPM a30THBIX YJOOPEHUI B 3aBUCIMOCTH OT CBOMCTB IOYBHI, BHJIA pac-
TeHHH U criocoba BHeceHUs yao0penuid. J[03bl, crmocoObl M CPOKK BHECEHUS a30THBIX yIOOPEHUM MO/
OCHOBHBIE CEIbCKOXO3AWCTBEHHBIE KYJIbTYPhl. BiusiHUe a30THBIX yIOOpeHUH Ha yposkail pa3iUuHBIX
KyJbTYpP M €r0 KauyecTBO. 3HAUCHHE MO3JHUX IMOJAKOPMOK a30TOM Ui YIIyYILEHUS KayecTBa 3€pHa
NIICHUIIB! U APYTUX KydbTyp. [lyTH noBsieHns 3ppeKTUBHOCTH a30THBIX YAOOPEHHIA.

DochopHbie y100peHus

[Ipobnema ¢ocdopa B 3emnenennu U MyTu ee peuieHus. Poib gocdopa B KU3HU PaCTCHHM.
Ucrounnku docdopa mns pactenuit. Baemaune npusHaku dochopHoro rojgonanus y pacrenuid. [lo-
crymieHue ¢ocpaToB B pacTeHUs U BoIHOC (hocdopa ypokaem. Conepxanue u (GOpMbl COSTUHEHUI
dbocdopa B mouBax. Kpyrosoport dochopa B mpupoje, 6anaHc ero B 3eMIICICTHN U XO3sIICTBE.

Cripbe ans mpou3BocTBa GpochopHBIX yaoOpeHuii. MectopoxaeHue anatuToB U Gochoputon
B Poccun u npyrux ctpanax. @ocoputsl 1 anaTUTHl Kak ChIpbe IS (pochaTHOM MPOMBIIITICHHOCTH.
CrniocoObI moy4eHusi, coctaB U cBoiicTBa ocdopubix yaodpenuii. Cynepdocdar npoctoi U 1BOM-
HOH, TpaHyJIMPOBaHHBIA U mopomkoBuAHBINA. [Ipenumurar. Cynepdoc. Tomacnuiak, Tepmodocdarsi,
docharmiak, odechropennsiii pocdar. [Tomudocdarer. Mcrnonp3oBaHue 0TX0I0B TPOMBIIUICHHOCTH,
conepxammx dochop. PochoputHas Myka U ycioBus 3h(PEKTUBHOTO €€ MPUMEHEHUs. 3HaUeHUE pa-
00T pOCCUIICKUX YUYEHBIX IO ATOMY Bompocy. [TyTu nosbimenus 3¢¢pekTuBHOCTH (POCHOPUTHON MyKH.

B3aumopeiictue dhochopubix ynodbpenuii ¢ mouBoi. [lormomenne pocdaros mouBamu c pas-
nuuHOM peakuumeit cpenbl. [locneneiictBue hocdopubx ynoOpenuit. J1o3bl, cpoku U criocoObl BHECE-
HUs (HOChOPHBIX yIAOOPEHUH O Pa3IMYHbIC CeTbCKOXO3IMCTBEHHBIE KYIbTYphl. [Ipumenenue ¢oc-
¢dbopHBIX ynoOpeHuit B 3amac. JlokansHOe BHECEHHE - Hanbosee 3 PeKTUBHBIN CITOCO0 UCTIONB30BaAHUS
cynepdocdara. 3Hauenune GochopHbIX yIOOPEHHI B MOBHIIIICHUH YPOKast OTACIbHBIX CETbCKOXO03S5M-
CTBEHHBIX KYJbTYp U YJIYYIICHHH €ro KauecTBa B Pa3IMYHBIX MMOYBEHHO-KIMMAaTHYECKUX 30HaX Poc-
CHH.

Kanuiinbie ynoopenus

Ponp xanus B ku3HM pacteHuil. ConepkaHue KaJlusl B YpOXkKae OTAEJIbHBIX CEIbCKOXO3SM-
CTBEHHBIX KyJbTyp. BHeUIHME MpU3HAKKM KaTUHHOTO rojonanus y pacteHuil. Coaepxanue U GOpMbl
KaJst B mo4yBax. KpyroBopoT kanusi B mpupojie, OalaHC ero B 3eMJICICTTUN U XO3sIMCTBE. MecTopok-
JIEHUs KaIMWHBIX coiel B Poccun u apyrux crpanax. Celpble KaTMHHBIE COJIA: CUIIBBUHUT, KAPHAJLIUT,

10



KauHUT, TOJUTAINT, TAaHrOeHHUT U Ap. Knaccudukanms kanmuitHbIX y100peHuii, uX cocTtaB, CBOHCTBA U
puMeHeHue. XIJIOPUCTHIN KaJIUi - OCHOBHOE KalnitHOe yaoopeHue. CrocoOb! MOy4YeHusT XJI0PUCTOTO
KaJIsl U3 CWJIbBUHUTA U YJIydIIeHHE ero Gpusndeckux cBocTB. 40%-Has xanuiiHas coyib. CepHOKHC-
neli kanuii. Kanu-maraesus, kammMar, Kaaui-3JIeKTPOJIUT, IIEMEHTHAs TbUTb. 30J1a KaK y100peHue.

B3anmopelicTBue KadMMHBIX yZOOpEHM C MOYBOW. 3Hau€HHE COJCPKALIMXCA B KaJMMHBIX
YAOOPEHUAX XJOPHUAOB, Cylb(paToB, HATPUS U MarHus AJs pa3luyHbIX pacTeHuil. [Ipumenenue xa-
JUHHBIX yNOOpeHHuH B 3aBUCUMOCTH OT OHOJOTHYECKUX OCOOCHHOCTEH pacTeHMH W TOYBEHHO-
KJIIMMAaTHYECKUX yCIIOBUN. BiusiHue opraHndeckux yao0peHHi, N3BECTKOBAHUS U IPYTUX YCIOBHMA Ha
3¢ HEKTUBHOCTh MPUMEHEHUS KATMIHBIX yI00peHuid. J{03bl, CpOKU M crocoObl BHECEHUS KaJIHMHBIX
ya0OpeHuil o1 pa3audHble KyJIbTyphl. BiausHue KaauiHbIX yA0OpEeHUN Ha YpOkail U KadeCcTBO IMPO-
OYKIUHU OTAEIbHBIX CEIbCKOXO3SIMCTBEHHBIX KYJIbTYP B Pa3JIMUHBIX ITOYBEHHO-KJIMMAaTHYECKUX 30HAX
Poccun.

Muxpoynodpenust

3Ha4YeHHE MHUKPOXJIEMEHTOB Uil pacTeHnid. ColeprkaHue OTIEIbHBIX MUKPO3JIEMEHTOB B pac-
teHusx. Conepxanue U GOpMbI MHUKPODJIEMEHTOB B 1M0oYBax. OYHKIMU OTJEIBHBIX MUKPO3JIEMEHTOB
(6op, Menw, Mapranel, MOJUOACH, IIMHK, KOOATLT) B pacTCHUAX. Y J0OpeHus, coaepkamme 6op, Map-
raHern, Me/ib, MOJIMO/IEH, IIMHK U JIpyrue MUKpo3iaeMeHTsl. [lomumukpoynobpenus. Pons Mukpoymo6-
pEHUll B MOBBIIEHUN NPOAYKTUBHOCTU CEJIBCKOXO3SIMCTBEHHBIX KYJIBTYP B PAa3JIMYHBIX TOYBEHHO-
KIIMMAaTUYeCKUX 30HaX cTpaHbl. J[03bl, CPOKH U crOCOOBI MPUMEHEHHUS MHUKpPOYIOOpEHHH B CBSI3U C
MTOYBEHHO-KIMMATUYECKUMU YCIIOBUSIMU U OHMOJIOTUYECKUMHU OCOOEHHOCTAMHU KyNbTyp. [Ipremsl mo-
BbIIICHHS 3((HEKTUBHOTO IPUMEHEHUS MUKPOY100pEHU.

KommniiekcHbie ynoopeHust

[ToHATHE O KOMIUIEKCHBIX yI00peHUAX (CI0XKHbIE, KOMOMHUPOBAHHBIE U CMEIIaHHbIE). ATpo-
HOMHMYECKOE M SKOHOMHMYECKOE 3Hau€HHE KOMIUIEKCHBIX yaoOpeHuil. CrnocoObl MoiaydeHus, COCTaB,
CBOWCTBa U NPUMEHEHHE KOMIUIEKCHBIX ynoOpeHuil. AMmodoc 1 quaMModoc, aMMOHU3UPOBAHHBII
cynepdocdar, kanuitHas cenutpa, nonudocdarsl ammonus, azodoc, azodocku, HUTpohoc U HUTPO-
¢docku, HUTpoammodoc W HHUTpoamModocka, kapboammodockl, noaudochaTsl Kajius ¥ aMMOHUS,
¢dbocdarer MoueBUHBI. bopHBI 1 MOMMOIEHU3UPOBAHHBIN cynepdocdaTsl, MarHuitaMmMoHuiidocdar.
Kunxue u cycneH3upoBaHHbIe yA0OpeHHs. [lepcrieKTUBbl NPUMEHEHUs KOMIUIEKCHBIX yI0OpeHuil B
Poccun. TykocMecH, MX cOCTaB U CBOMCTBA, 3HAUEHUE U YCIOBUS TYKOCMEIICHHS.

Pa3nea 4.0prannyeckne yno0penust

Haeso3.3naueHre HaBo3a M JPYrHMX OPraHUYECKUX yAOOpEHUH B IMOBBIILIEHUU YPOXKAEB CEllb-
CKOXO3SIICTBEHHBIX KYJBTYp, CO3AaHUU Oe31e(UIIMTHOrO OanaHca TymMyca M peryJIMpoBaHUU OHOIO-
THYECKUX MPOLECCOB B MouyBe. HaB03 Kak MCTOYHUK 3JEMEHTOB MUTAHUS JIs1 PACTEHHUM U €ro pojb B
KpyroBOpPOTE MUTATEIbHBIX BellecTB B 3emuenenuu. . H. IIpsHuiankoB o posn HaBo3a B CBS3H C po-
CTOM NPOU3BOCTBA MUHEPAIbHBIX y100peHuil. 3HaueHe HaB03a KaK UCTOYHUKA TOMOJIHEHUS TOYBBI
OpPraHUYECKHUM BELIECTBOM ISl MOAJCPXKAHUA M YBEIMUYCHHs COJEpIKAaHUs T'yMmyca, MOBBIIICHUS 3¢-
(eKTUBHOCTH MHHEpalIbHBIX yAoOpeHuid. Ormiarta HaBo3a MpuOaBKaMH ypOXKaeB CEebCKOXO3SICTBEH-
HBIX KyJbTYp B Pa3JIM4HbIX ITOYBEHHO-KJIMMATHUYECKUX 30HaX CTPaHbl. 3HAUEHUE IPABHIIBHOIO COYE-
TaHUsl OPTaHWYECKUX U MUHEPAIbHBIX YJOoOpeHuid. Pa3HOBMAHOCTH HaBO3a - MOJCTHIIOYHBIN U Oec-
MOACTWJIOYHBIA (KUIKAU U TOTY>KUJIKHUI) HABO3, MX COCTaBHbIC YaCTH. XUMHUYECKUN COCTaB U Kaue-
CTBO HaBO3a Pa3JNYHbIX )KUBOTHBIX.

Tloocmunounwviii Haéos. Buapl MONCTHIIKY, €€ 3HAUEHUE, COCTaB M npuMeHeHune. CriocoOb! xpa-
HEHHUs HaBo3a. [Iponeccel, npoucxoadiye Npyu XpaHEHUN HaBO3a, U UX OlleHKA. CTeNneHb pa3ioKeHUs
HaBO3a. XpaHEHHE HaBO3a B HaBO30XpaHWiHIIE U B moie. [lltabeneBanne kak HEOOXOAMMBIN MpHEM
MPaBWJIBHOTO XpaHEHHsI HaB03a. 3HAUCHUE KIKeCOOPHUKOB. [IpuemMbl MOBBIIIIEHHs] KauecTBa U yA00-
pUTEIbHAS LIEHHOCTH MOACTUIOYHOr0 HaBo3a. COCOOBI CHI)KEHUS TIOTEPh a30Ta MPH XpaHEHUH HaBO-
3a. [Ipo1oKUTENLHOCTD IEUCTBYS HABO3A.

becnoocmunounwiii nasosz. CoctaB, CBOICTBa U IpUMeHEHHUE, [I[puroTosienne, XxpaHeHne U UcC-
M0JIb30BAHUE KUAKOTO U MOTYKUAKOTr0 HaBo3a. OcobeHHOCTH ero npuMeHeHus. CpaBHUTEIbHOE Jeii-
CTBHE M IOCJEIEHCTBHE MOJCTUIOYHOTO M OECHOJCTUIOYHOIO HaBO3a Ha YpOXKal CEIbCKOXO3si-
CTBEHHBIX KYJBTYp B Pa3jJW4HbIX MOYBEHHO-KJIMMAaTUYECKUX YCIOBUAX. COUYETaHHE U COBMECTHOE
NpUMEHEHHE HaBO3a M MHHEPAJIbHBIX ynoOpeHuil. CpaBHUTENbHAs OIEHKA CTETEHU HCIOJIb30BAHUS
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pacTeHUsIMHM MUTATENBHBIX BELIECTB M3 HABO3a W MUHEPAIbHBIX ynoOpeHnil. CrocoObl onpeaeneHus
KOJINYeCTBa MOJCTUIOYHOTO HaBo3a. Pacuer konnyecTBa 0eCcrOJCTUIOYHOIO HaBo3a. J{03bl, ri1yOuHa
3aJleKu M CHocoObl BHECEHUS HaBO3a I0J pa3jMyHble KYJIBTYPbl B CBSI3M C IIOYBEHHO-
KJIMMAaTUYeCKMMHU YCIOBUSMHM. MexaHu3auus paboT NpH HNOArOTOBKE HABO3a, TPAHCIOPTHPOBKE U
BHECEHUIO B MIOYBY. 3HAUEHHWE HABO3a B 3alIUILEHHOM rpyHTe. CocTaB, XpaHEHHE HAaBO3HOU JKUKHU U
UCIOJIb30BaHUE ee Ha ynoopenue. [lomer nTul, ero cocras, XxpaHeHHEe U NpuUMeHeHue. Mcnomb3oBa-
HUE COJIOMBI Ha yI00peHue.
Topgh u opeanuueckue yoooperus na e2o ocHoge

3amnacsl Topda B Poccun, Buasl u Tunsl Topda, uxX arpoxuMuyeckas XapakTepucTuka u 0ora-
HU4eckuil coctaB. CTeneHb pa3inoxeHus Topda. 30JbHOCTb, KUCIOTHOCTD, BIArOEMKOCTb M MOTJIOTH-
TenbHas crocobHocTh Topha. ComepikaHue MUTATENBHBIX IEMEHTOB B TOpQax. 3aroToBKa U UCIOJIb-
30BaHue Topda Ha MOJACTUIKY U yaoopenue. TopdsHON HABO3, €ro yAOOpHUTEIbHAS [IEHHOCTh. Y CJIO-
BUs 3P (HEKTUBHOTO UCTIONB30BaHus Topda Ha ynoOpenue. Teopernueckoe 000CHOBaHHE KOMIIOCTHPO-
BaHUs. 3HaU€HNE MUKPOOHOJIOIMUECKUX MPOLIECCOB B IPEBPALIEHUN TUTATENBHBIX BEIIECTB KOMIIOCTA
B JIOCTYIIHBIC JJIsi pacTeHHi coenuHenus. TopdonaBo3Hbie koMmnocTsl. [locioiiHoe U oyaroBoe KOM-
noctupoBanue. TopoxukeBble U APYrHe BUJIbI KOMIIOCTOB. 3HAUE€HHE COOTHOLIEHNS KOMIIOHEHTOB B
KOMIIOCTax JUIs Pa3BUTHUS MHKPOOMOIIOTHYECKUX mporeccoB. TopdomuHepanbHbie KOMIOCThl. Mc-
[I0JIb30BaHUE B KoMIocTax (OC(hHOPUTHONH MYyKH, U3BECTH, 30JIbl (U IMOBBIIIEHHOW KHUCIOTHOCTH
TOp(HOB) M APYTUX KOMIIOHEHTOB. XUMHYECKUN COCTAaB PA3UYHBIX KOMIIOCTOB. Y CBOEGHHE PACTCHHSI-
MU a30T1a, ¢ocdopa, Kanus, MUKPOIIEMEHTOB U3 KOMIOCTOB. Mcnonb30BaHle rOPOACKUX, MTPOMBIIII-
JICHHBIX U CENTbCKOXO03SICTBEHHBIX OTXO0/I0B Ha YAOOPEHHs IIyTEM UX KOMIIOCTUPOBAHUS U TEXHUKA X
IPUrOTOBIIEHHS. POJIb KOMITOCTOB B 3alIUIEHHOM IpyHTe. Canponenu 1 X UCIOoIb30BAHUE.
3enenoe yoobpenue

3Ha4yeHue 3eJeHOr0 yA00peHHsl B 0OOTallleHuu MOYBbl OPraHMYECKUM BELIECTBOM, a30TOM M
JAPYTUMH THUTATEIBHBIMU JIeMeHTaMu. DOPMBI UCTIONBb30BaHUS 3€JICHOTO YI00peHus. 3HaueHue 3eje-
HOTO yAOOpeHHs A MaJOIUIOIOPOJHBIX IecYaHbIX MO4YB. PacTeHus, BO3JesbIBa€Mble Ha 3€JIEHOE
ynobpenue (cuneparsl). [Ippuembl BeIpaliuBaHUsl U UCIOJIB30BAHUS OTAEIBHBIX CHAEPATOB. JIFOMHMHEI.
Cepanemna. Jlonnuku. KomriekcHoe ucmosib3oBaHHE OOOOBBIX CHIEPATOB Ha KOPM W yaoOpeHue.
VYnobpenue cuzneparoB. [Ipumenenue OakTepuanibHBIX MPENapaToB (HUTparuHa, pu3oTopduHa u np.)
IIPY BBIpAILMBAaHUM CHAEPATOB U ApYyrux 0000BbIX. PaznoxeHue 3eneHoro ynoopenus B nouse. [Ipu-
MEHeHHe 3eyieHoro ynoopenuss B Poccuu u 3(p(PeKTHBHOCTH €ro B 3aBUCHUMOCTH OT ITOYBEHHO-
KJIMMAaTHYeCKUX YCIOBHM. 3eleHoe ya00peHne B palioHax opolleHus, BimsHue 3eneHoro yao0peHus
Ha ypoxal pa3JIM4HbIX KYJBTYp U CBOMCTBA IIOYBBI.

Pa3zgen S. Ikoy10rusi npuMeHeHUus ya100peHuii

TexHo10rMuU XpaHeHUs M IPUMEHEHHUs y100peHni

TexHomornueckne CBONCTBA ynoOpeHWN. TeXHOIOTHS XpaHEHHS TBEPIBIX W JKUJIKHUX MHHE-
pabHBIX M OPTaHUYECKUX YIOOPEHHUH B Pa3IMUHBIX KIMMATUYECKUX 30HAX CTpaHbl. THIIBI CKIAJCKUX
MOMENIEHNH 1 HaBo3oXpaHwiuul. [IpuemMsl CHIKEHUS MOTeph M KayecTBa yIOOpPEHUH MpU MX TpaHC-
MOPTHPOBKE, XpaHEHNWU U BHeceHUH. [loaroToBka yno0peHuii k BHECEHUIO. TEeXHOIOTHYECKUE CXEMBI
Y MallWHbI U1 BHECEHUS] OPIraHUYECKUX, MUHEPAIBHBIX (TBEPABIX U KUAKHUX) yI10OpPEHUH, N3BECTKO-
BBIX MaTepHaiioB M rumca. KoHTponbs U oleHKa kKauecTBa padoOT Mo BHECEHHUIO ynoOpeHuil. TexHuka
0€30I1aCHOCTH IIPU TPAHCIIOPTUPOBKE, XPAHEHUH U BHECEHUU Y 00pEHUH.

JKOJIOTHYECKHE ACIeKThI IPUMEeHEeHNs yA100peHu i

CopneprxaHue TOKCUUHBIX BEIIECTB, IPUBOAIINX K 3arPSI3HEHUIO OKPY KaIOLIeH cpe/ibl B MUHE-

palbHBIX, OPTaHUYECKUX YIOOpEeHUsIX U MenuopanTax. [IpenensHo momyctumseie konnuectsa (ITK)
AJIEMEHTOB M COEIMHEHUN B PACTEHUSX, T0OUBE, BOJIE, COJIEPKAIIINXCS B MUHEPATIbHBIX, OPraHUYECKUX
YAOOPEHUSAX ¥ METHOpaHTaX. DKOJIOTHYECKHE aCIIEKThl XUMHU3aluu 3emienenus. CoamaHCHpOBaHHOE
IpUMEHEHHE yIOOpEHUH U JPYTuX CPEACTB XMMH3ALUU - OCHOBA YCTPAHEHHUS OTPHULIATEIILHOTO T10-
CJICACTBHA UX HA IMMOYBY, paCTCHUS, UCJIIOBCKA U KUBOTHLIX.

4.2. ConepxaHue JeKI Ui
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Ounas ¢popma o0ydyeHHs

Ne
JIEKIIUHU

Kparkoe coneprxanue nekiuit

KomuectBo

JacoB

TIpaxTuueckas

MOArOTOBKA

BBenenmne. [Ipeamer, MeTonbl, €U U 3a7a4d arpOXUMHUHU, B3aUMOCBS3H €€ C
JAPYTUMH arpOHOMHYECKUMH U OMOIOrH4YecKUMU Haykamu. COCTOsIHHE U TIep-
CIEKTUBbI MPOU3BOJCTBA U NMPUMEHEHUS! MUHEPAJIbHBIX YIOOPEHUN, XUMUYe-
CKHUX MCIIMOPAHTOB, HAKOIIJICHHUA W HCIOJB30BAHUA MCCTHBIX y,[[O6p€HHI>i B
Poccuu n npyrux crpanax. Mcropudeckuii 0030p pa3BUTHs arpoXuMuH B PO.

2,3

XMMHYECKHX COCTAaB U NMUTAHHE pacTeHHH. XMMUYECKUN COCTaB PACTEHUM.
XUMUYECKHE 3JIEMEHThI, HeoOxonuMble pacTeHusM. Colep:kaHue U COOTHO-
IICHHSI JIEMEHTOB MUTAHUSI B PACTCHUSIX, OMOJIIOTUYCCKUI U XO31CTBEHHBIM
BBIHOC ITUTATEIbHBIX 3JIEMEHTOB CEJIbCKOXO03IMCTBEHHBIMH KYJIbTYpPaMU, ITOHS-
THE O KPYroBOpoTe W OajaHce BEIIECTB B 3eMIICACTUU. BiMsHUE YCIOBHIA
BHEILIHEW Cpebl Ha MOCTYIIEHWE MUTATEIbHbIX BEIIECTB B pacTeHus. Hekop-
HEBOE NMuUTaHue pacTeHuil. OTHOLIEHUE PACTEHUN K YCIOBHUSM IUTAHUS B pa3-
HBIE MEPUOJbl BET€TalluH, NEPUOJUYHOCTh MUTAHUS pacTeHUU. PacTturenbHas
JMArHOCTUKA NMUTaHus pacTeHui. KoMIiekcHasi AMarHocTuka U €€ MCMOJIb30-
BAHME JUUISl ONTUMHU3ALMY IUTAHUS] PACTCHHI.

4-6

CBoiicTBa NMOYBbI B CBSI3H C NUTAHHEM PAaCTeHHH W NMPHMEHEHHeM Yy100-
pennii. CoctaB 1ouBbl. MUHEpaibHAsA U OpraHUYECKas 4acTH MOYBBI KaK UC-
TOYHHKH JIEMEHTOB MUTaHUs. XMMUYECKHE COCUHEHMSI IIOUBbI, COJEPIKAIIIHE
3JIEMEHTHI MUTaHUsl pacTeHui. OpraHu4ecKoe BEIECTBO MOYBBI U €ro 3Haye-
HUE JJIS TUI0A0poaus. XUMHUYECKHe U OMOJIOTHYECKUE TPOIIECCHl B TIOYBE M MX
pOJib B MPEBPALLEHUN MUTATEIBHBIX BEUIECTB M MOBBIMICHUU 3()(PEKTUBHOTO
aKTYaJIbHOTO IUIOJOPOJUS TIOYBBL. BUIBI MOTJIOTUTENBHOM CIIOCOOHOCTH IMOY-
BbI, UX POJIb BO B3aUMOJICHCTBUU TMOYBHI C YJOOPEHUSIMU U B MUTAaHUM pacTe-
Huii. CoCTaB U CTPOECHHE NMOYBEHHOIO MOIVIOIIAIOLIETO KOMILJIEKCA, POJb B MH-
TaHUM pPacTeHUH, MpeBpanieHuu yaoopennii. OCHOBHBIE 3aKOHOMEPHOCTH B3a-
UMOJCHCTBUS yI0OpEHUI, MEIMOPAaHTOB U PACTEHUI C MOYBEHHBIM IOTJIOIIA-
IOIIUM KOMIUIEKCOM. Peaknus nmoys, ee posib B MUTAHUM PACTEHHUN U ITPUMEHE-
HUM yI0OpEeHU U MEIMOPAHTOB. BHUIbI KHCIOTHOCTH NOYBHI (aKTyasbHast, 00-
MEHHas1, rugpoiautuyeckas). CTeneHb HACBIIIEHHOCTH IOYB OCHOBAHUSMMU.
BydepHas ciocoOOHOCTb MOUBHI.

7-8

XuMHn4yecKkasi MeJiHopanus nNo4B. bamaHc Kanbius U MarHus B 3eMJIEJIETINU U
MyTU ero peryiaupoBanust B Poccuu u apyrux crpanax. OTHOLIEHUE pa3iidy-
HBIX CEJIbCKOXO3SMCTBEHHBIX PACTEHHI U MHKPOOPraHW3MOB K PEaKLIHUH MOY-
Bbl. HeliTpanusanusa KUCIOTHOCTH. BinsiHue M3BECTKOBAaHMS HAa JOCTYIHOCTH
Makpo- U MHKpPOdJIEMEHTOB pacTeHusM. OmpejeneHne HEOOXOIUMOCTU HU3-
BECTKOBaHUsI W J103bI u3BecTU. CmocoObI M CPOKH BHECEHHS] M3BECTKOBBIX
ynoOpeHuii B mouBy. Buibl M3BECTKOBBIX yA00peHUN (TBEPABIC U MSTKUE W3-
BECTKOBBIE MOPOJIbI). XUMHYECKash MeIuopauust cojaoHioB. OCHOBHbIE MaTe-
pHalbl, IPUMEHsIeMbIE JUIsl TUIICOBaHUs 1MOYB. Jl03bI, CPOKHM U CIIOCOOBI BHECE-
HUs Turnca. J[pyrue crnocoObl, UCTIOIB3YEMbIC IS METHOPAIMH COJIOHIIOBBIX
MIOYB.

9-14

Munepaibhble yioopenus. [lonstue 00 ynobpenusx. Buast u popmsl yn06-
penuii. JleficTByromee BEHIECTBO W J103bI yaoOpeHuil. [loHsTHe O cpokax u
ciocobax BHeceHus. Kinaccubukanus ynoOpeHuid. Ya00peHHs MECTHBIE H
IPOMBIIUICHHBIC, MUHEPAJIbHBIE W OPraHWYEeCKUE, MPOCThIC M KOMIUIEKCHBIC,
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MPSIMOTO ¥ KOCBeHHOTO neicTBusl. Kiaccudukarus a3otHbIX yaoopenuid. Oc-
HOBHBIC (DOPMBI A30THBIX, YAOOPEHUM, UX MPOU3BOJICTBO, COCTaB, CBOMCTBA U
npumenenue. Knaccudukamnus ¢ocdopubix ynodpenuii. CriocoObl MOTydeHuUs,
coctaB U cBoicTBa (ocdopHbx ynoOpenuit. Knaccudukanms xanuitHbIX
yaoOpeHuid, UX COCTaB, CBOMCTBA W MpUMEHEeHHUE. Jl03bl, CPOKH U CIIOCOOBI
NPUMEHEHHUST MUKpOynoOpeHuii. [loHSITHE O KOMILUIEKCHBIX YI0OpEHHSIX
(croxxHBIE, KOMOMHHPOBAaHHBIE U cMelaHHbie). CIIoCOOBI MOTyUYeHHUs, COCTaB,
CBOWCTBA M MPUMEHEHNE KOMIUICKCHBIX YAOOPEHUH.

15

Opranuveckue ynoopenusi. HaBo3 kak MCTOYHHMK 3JIEMEHTOB MUTAHUS IJIsI
pacTeHU W €ro pojib B KPYroBOPOTE MHTATENbHBIX BEIIECTB B 3eMIleie-
JiH. Pa3sHOBHIHOCTY HABO3a - MOJCTHIOYHEINA U 0€CHOACTHIIOYHBIA (GKUIKAHN K
MOJYKUJKUM) HABO3, X COCTABHBIC YacCTH. XUMHYECKUN COCTaB U KayeCTBO
HaBO3a Pa3JIMYHBIX >KUBOTHBIX. [lomcTriiouHblii HaBO3.Bulbl moACTWIKH, €€
3HaueHue, cocTaB M npumeHeHue. CrocoOwbl xpaHeHus HaBosa. [Iporeccsr,
MIPOMCXOAIINE MPU XPaHEHWH HABO3a, U MX oreHKa. CrocoObl CHIKEHUS 110-
Teph a30Ta MPU XPaHEHUHU HaBo3a. [IpOJOIKUTENBHOCTH NEUCTBUS HABO3A.
becnoactunounsiii HaBo3. CocTaB, CBOMCTBa M mpuUMeHeHueE. [Ipurorosienue,
XpaHEHHE U UCIOJIb30BAHUE >KUJKOTO U MONYXUAKOTO HaBo3a. [lomer nrui,
€ro COCTaB, XpaHEHHUE U TpuMeHeHue. Vcronp30Banne COOMBI Ha YI00peHHe.
Topd u oprannyeckue ynoOpeHus Ha ero ocHome. 3amacsl Topda B Poccum.
Buasl u tuner Topda, ux arpoxuMmuydeckas XapakKTepUCTHKA U OOTaHUYECKUI
coctaB. Mcnonb30BaHUE TOPOJACKHUX, MPOMBIIUICHHBIX U CEIbCKOXO3SMCTBEH-
HBIX OTXOJIOB Ha YJOOpEHUs MyTeM X KOMIIOCTUPOBAHUS W TEXHHUKA UX IMPHU-
rorosiieHus. Poib KOMIOCTOB B 3aluiieHHOM rpyHTte. Camnponenu U ux uc-
MoJIb30BaHue. 3elieHoe yao0peHne. 3HaUueHHUE 3€JIEHOTO yIoOpeHus B obora-
IIEHUH MOYBbI OPTAHUYECKUM BEILIECTBOM, a30TOM U JPYTHMMU MUTATEIbHBIMHU
aneMeHTaMu. DOpMBI HCTIOIB30BAHUS 3€JICHOTO yI00pEHMUSI.

16

TexHonormu XxpaHeHHusi M NPUMeHeHHMsl ynoOpeHumil. TexHoyornueckue
cBoiicTBa ynoOpenuii. TexHONOTHST XpaHEHUSI TBEPIbIX M KUIKUX MHUHEPAIh-
HBIX U OPraHUYECKUX YAOOPEHHI B PA3INYHbBIX KIMMAaTHUYECKUX 30HAX CTPaHBbI.
[Ipuembl cHUXKEHUS MOTEPh U KadecTBa yIOOPEHUI MU UX TPAHCIOPTUPOBKE,
XpaHeHuu U BHeceHuu. [lonroroBka ynoOpeHuit k BHeceHHI0. TexHomornge-
CKHME CXEMBbI M MAllIMHBI 111 BHECEHUS] OPTaHUYECKUX, MUHEPAIbHBIX (TBEPABIX
U KHUJIKUX) yI0OpeHU, U3BECTKOBBIX MaTepUaoB U rurnca. KoHTposib 1 o1eH-
Ka KadecTBa paboT M0 BHeCEHUIO yaoOpeHuid. TexHuka 0€30mMacHOCTH TMPHU
TPAHCIOPTHPOBKE, XPAaHEHUH M BHECEHUH yI0OPECHHUH.

17,18

JKOJIOTHYECKHEe ACNEeKThl MpuMeHeHHus1 ynoOpenmii. CoaepkaHue TOKCHY-
HBIX BEILECTB, MPUBOISAUIMX K 3arpsi3HEHUIO OKpYXKarolled cpelbl B MUHE-
palbHBIX, OPraHUYECKUX YI0OpeHUsx W MmenuopanTtax. [IpenenbHO momycTH-
Mble konnuecTBa (ITJIK) snemeHTOB U coeiMHEHUI B pacTEHUsIX, MOYBE, BOJIE,
COJIepKAIINXCS B MUHEPAIbHBIX, OPTAaHUYECKUX YIOOPEHUIX U MEITHOpPAHTaX.
DKOJIOTHYECKHE aCIICKThl XMMU3AIUY 3EMJICICIIN.

Hroro

36

10%

3aounas popma o0OyueHust
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No
JICKIIUN

Kparkoe conepsxanue nexiuit

KonnuectBo

JacoB

IIpaktuueckas

[OJArOTOBKA

BBenenne. [Ipenmer, MeTobl, IETU U 33Jja4d arpOXUMHUHU, B3aUMOCBSI3U €€ C
APYTUMH arpOHOMHUYECKMMHU U OMOJIOTMYECKUMH HayKaMu. COCTOSIHUE U TIep-
CIEKTUBBI MPOU3BOICTBA U MPUMEHEHHUS MUHEPAIbHBIX yI0OpEeHUl, XuMuie-
CKHUX MCJIHMOPAHTOB, HAKOIUJICHUSA W HCIIOJb30BAHUSA MCCTHBIX YI[OGPGHI/Iﬁ B
Poccuu n nqpyrux crpanax. Mcropudeckuii 0030p pa3BUTHS arpoXuMuu B PO.

XMMHUYECKHUX COCTAB U MUTAHWE PACTEeHHd. XUMUYECKHI COCTaB PACTCHUH.
XUMHUYECKHE DJICMCHTHI, H€O6XO,Z[I/IMI:I€ pacCTCHUAM. Co;[epxcaHHe U COOTHO-
IICHUST PJIEMEHTOB MUTAHUS B PACTCHUSAX, OMOJOTUYECKUM M XO3SHCTBEHHBIN
BBIHOC MIHUTATEIBbHBIX 3JIEMEHTOB CEIbCKOXO03IMCTBEHHBIMU KyJbTypaMu, I10-
HSATHE O KPYrOoBOpOTE U OajlaHCE BEIIECTB B 3eMilelenuu. BiusHue yciaoBuii
BHEIIHEH CpCAbl HAa NMOCTYIVICHUC MUTATCIBbHBIX BCIICCTB B PACTCHUS. HGKOp-
HEBOE NMUTaHuE pacTeHUH. OTHOIIEHNE PACTEHUM K YCIOBUSAM MUTAHUS B pas-
HBIC ICPUOJbI BETCTAllUH, ICPUOJUIHOCTDL IMUTAHUSA paCTeHHﬁ. Pacturensnas
JMArHOCTHKA MUTaHUs pacTeHuil. KomIuiekcHast AMarHocTUKa U ee UCMOJb30-
BaHUEC OJId OIITUMU3AIIUN ITHTaHUA paCTeHHﬁ.

CgoiicTBa MOYBbI B CBSI3U C NMTAHUEM PACTEHUI M MPUMEHEHHEM Y/100-
penuii. CoctaB nouBsl. MuHepanbHasi ¥ OpraHMyecKasl 4aCTH MOYBBI KaK HC-
TOYHUKH 3JIEMEHTOB NUTAaHUSA. XNUMHUUYECKUE COCINHEHHUS IOYBBI, COAEPKAILINE
3JI€MEHTHI MUTAHUS pacTeHuil. OpraHu4ecKoe BEIIECTBO MOYBHI U €ro 3Haue-
HUE JJIs II0J0poius. XUMHYECKHE U OMOJIOTHYECKHE MPOIIECCHl B TIOYBE U UX
pOIb B MPEBpAIlCHUN MHUTATEIHHBIX BEIIECTB M MOBBIMICHUU 3(PPEKTUBHOTO
aKTyaJIbHOTO TLIOJIOPOAMSI MOYBBI. BUABI MOTIOTUTENHHOM CIOCOOHOCTH MOY-
BbI, UX POJb BO B3aUMOJICHCTBUU MOYBBI C yIOOPEHUSMHU U B TIUTAHUU PACTe-
Huid. COCTaB M CTPOEHKE MOYBEHHOT'O MOIJIOMIAKONIET0 KOMILIEKCA, pOJib B MU-
TaHUHM PACTeHUH, TmpeBpamieHun ynoOpeHuil. OCHOBHBIE 3aKOHOMEPHOCTHU
B3aUMOJICHCTBUS yIOOPEHHI, MEITHOPAHTOB M PACTEHUW C TMOYBEHHBIM IIO-
[JIOUIAIOIMM KOMIUIEKCOM. Peakius moyB, €€ pojb B MUTAHUU PACTEHUN U
MPUMEHECHUH YJIOOPEHUN W METHOPAaHTOB. BUIBI KMCIOTHOCTH TOYBHI (aKTY-
abHas, OOMeHHasl, ruaponuTudeckas). CTerneHb HACBHIIIICHHOCTH MOYB OCHO-
BaHMAMU. bydepHas cmocOOHOCTh MOYBHI.

XumMuyeckass MeJMOpanus Mo4B. bamaHc KanbLUs U MarHus B 3eMJICIAEIUU
U MyTH ero peryaupoBanus B Poccuu u npyrux crtpanax. OTHOLIEHHE pa3any-
HBIX CEJbCKOXO3IMCTBEHHBIX PACTEHUN U MUKPOOPTaHU3MOB K PEAKIUU MOY-
Bbl. HeliTpanu3anusi KUCIOTHOCTH. BiausHue M3BECTKOBAaHUS HA JOCTYITHOCTh
Makpo- ¥ MHKpPODJIEMEHTOB pacTteHusM. OmpeserneHne HEOOXOAMMOCTH W3-
BECTKOBaHUS M J103bI M3BeCTH. CIOCOOBI M CPOKH BHECEHHUS H3BECTKOBBIX
ynoOpeHuii B mouBy. Buasl H3BECTKOBBIX Y0OpeHUi (TBepAble U MITKUE U3-
BECTKOBBIE TIOPOJIbI). XHUMHUYECKasi MeIuopaius coJOHIIOB. OCHOBHBIE MaTe-
pHUaJIbl, MPUMEHSIEMBbIE JIJISl TUIICOBAHUS MOYB. [[03bI, CPOKH M CIIOCOOBI BHECE-
Hus tHnca. Jlpyrue crnocoObl, UCMONIB3yeMbIC JJISI METHOPAIUUA COJIOHIIOBBIX
IIOYB.

Munepajbubie ynoopenusi. [lonsitue 00 ymoOpenusix. Buasl u ¢dopmbl
ynobpenuii. JleiicTByromiee BemecTBo U 10361 ynoOpenuit. [Tonstue o cpokax
u cnocobax BHeceHus. Kiaccudukanus ynoOperuit. Y 100peHuss MeCTHbIE U
MPOMBIIIJICHHBIC, MUHCPAJILHBIC U OPraHUYCCKUC, IIPOCTHIC U KOMIIJICKCHBIC,
PSIMOTO M KOCBeHHOTO nericTBrs. Kimaccudukamms a30THbIX yaooperuit. Oc-

15




HOBHBIE ()OPMBI a30THBIX, YA0OpEHUH, UX MPOU3BOJICTBO, COCTAB, CBOICTBA U
npumeHenne. Knaccudukanus ¢ocdopubix ynodpenuit. Criocodbl moiyue-
HUS, COCTaB U cBOMcTBa GochopHBIX yaoOpeHuit. Kimaccudukamus KanuifHbIX
yAOOpeHUi, UX COCTaB, CBOMCTBA M MpUMEHEHHUe. J[03bl, CPOKH H CIIOCOOBI
MpUMEHEHUsT MHUKpoyaoOpeHuil. IloHsTHE O KOMIUIEKCHBIX YyIOOpEHUsX
(crmoxHBbIe, KOMOMHUPOBAHHBIE U cMelaHHble). CIocoObl MOTyUYeHUs, COCTaB,
CBOMCTBA M MPUMEHEHHUE KOMIUICKCHBIX YI00PECHHIA.

Oprannveckue ynoopenusi. HaBo3 kak MCTOYHMK 3JIEMEHTOB MUTAHUS IS
pacTeHUH W €ro pojib B KPYroOBOPOTE MUTATEIbHBIX BEIIECTB B 3eMIIEIE-
K. Pa3HOBUIHOCTH HaBO3a - MOACTUIOYHBIA M O€CIIOACTHIIOUHBINA (KUIKHH U
MOJY>KUIKUN) HABO3, UX COCTABHbIE YaCTHU. XUMUUYECKHU COCTaB M KaueCTBO
HaBO3a pa3JIMYHBIX KUBOTHBIX. lloacTunounslii HaBO3.Buabl moactunku, ee
3Ha4YeHHE, cocTaB M mpuMmeHeHue. CrocoObl XxpaHeHus HaBo3a. IIporeccsl,
MIPOUCXOISIINE TIPU XPAaHEHUH HaBO3a, U UX OIeHKa. CIoCcOObl CHIKEHUS T10-
Tepb a30Ta MPU XpaHEHWH HaBo3a. IIpomOTKUTENHHOCTH NEWCTBUSA HABO3a.
becnionctunounslii HaBo3. CocrTas, CBOMCTBA U IpuMeHeHUe. [Ipurorosnenue,
XpaHEHHUE U UCMOJIb30BAHUE KUJIKOTO U MOJIYKUJIKOTo HaBo3a. [lomer mru,
€ro COCTaB, XpaHCHHE W TMpUMEHEeHHue. Vcrmonp30BaHue COMIOMBI Ha YI00pe-
HHE.

Topd u opranmueckue ynoOpeHus Ha ero ocHoBe. 3amacsl Topda B Poccun.
Buapl u tumel Topda, UX arpoXuMHYecKask XapaKTEPUCTHUKAa U OOTaHUYECKUH
coctaB. Mcnonb3oBaHue rOpPOJCKHUX, MPOMBILIICHHBIX U CEIbCKOXO3SIMCTBEH-
HBIX OTXOJIOB Ha YJIOOPEHHUS MyTeM MX KOMIOCTHPOBAHUS U TEXHHUKA UX TPHU-
roToBiieHUs. Polib KOMIOCTOB B 3alluIieHHOM TpyHTe. Camponenu u Ux uc-
MOJIb30BaHUE. 3eJIeHOe yIoOpeHne. 3HaueHne 3eJIeHOro0 yao0peHus B o0ora-
[IEHUH MMOYBBl OPraHUYECKUM BEIIECTBOM, a30TOM U JAPYTUMH MUTATEIbHBIMU
aneMeHTaMu. DOpMBI HCTIOIB30BaHUS 3€JICHOTO yI00pEHMUSI.

JKOJIOTHYECKHE ACMEKThbl NpUMeHeHus1 yno0pennii. CoaepkaHue TOKCHY-
HBIX BEILECTB, MPUBOIALIMX K 3arps3HEHUIO OKpY’Kalolled cpelabl B MHUHE-
paNbHBIX, OPraHUYECKUX YA0OpeHHUIX U MenuopaHTtax. [IpenenbHo gomycTH-
Mble konnmdecTBa (I1JIK) a5ieMeHTOB 1 COeAMHEHHI B pacTeHUAX, IOYBE, BOJIE,
COZIEPIKALINXCS B MUHEPAJIBHBIX, OPraHMYECKUX YAOOPEHHUSIX U MEIHOpPaHTAaX.
DKOJIOTHYECKHE aclEeKThl XUMHU3aLUY 3eMIICIEITHsI.

Hroro

10%

4.3. Copepxanue JJa00PATOPHBIX 3aHATHI

Ounas ¢popma o0yueHust

o/t

HanmenoBanue 1a00paTOpHBIX 3aHITHI

KomnnuectBo

4JacoB

IIpaxkTnueckas

IIOArOTOBKa

Omnpenenenne Cyxoro BellecTBa Biaru B paCTUTEIbHOM MaTepuae

Omnpenenenue a3zora, Gpochopa U Kajaust U3 OJHON HABECKH IPH YCKOPEHHOM 030-
JIEHUU PAaCTUTEIBHOIO MaTepuaa

OmnpeneneHne HUTPATHOTO a30Ta B PACTEHUEBOAUECKON IPOAYKIIMH

Omnpenenenre HUTPATHOTO a30Ta B PACTEHUAX M PACTCHHUEBOTYECKON MPOTYKIIUN
MOTEHIIMOMETPUUECKIM METOJIOM

| B~ W N

Omnpepenenne o01IEro a3oTa

£ I \C T | O T B ) R
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6 | MeTobl onpeiesieHHs] TOCTYIHBIX JJIs pACTEHUH COSTMHEHHUH a30Ta 2 +
7 | Metoabl onpeaeneHus NOABMKHOTO Gocdopa 1 0OMEHHOTO Kalusi 2 +
8 | Onpenenenne pH nouBbl MOTEHIIMOMETPUYECKUM METOJIOM 2 +
9 | Onpenenenune rupoIUTUYECKON KUCIOTHOCTH 2 +
10 | Onpenenenre CyMMBbI TOTJIONIEHHBIX OCHOBaHMH (Mo Kanneny-I nuibkoBuiry) 2 +
11 | YnoOpenus. Knaccudukanus. CBoiicTBa MUHEpAIBHBIX YA00peHUN 2 +
12 Pacno3naBanue MUHEpaJIbHBIX y100peHUH (a30THBIX, POCHOPHBIX, KATUWHBIX, 4 4
KOMIUIEKCHBIX) [0 KAU€CTBEHHBIM peakLusiM
13 | Ompenenenne coaepkanus BojopactBopumoro docdopa B cynepdocdare 2 +
Hroro 36 | 60%
3aounas popma o0yueHus
) 3
& 8 &
Ne . 28| 22
HaumenoBanne 1ab0paTOpHBIX 3aHITHIA T 3| E o
/1 EF| &
§ | E8
=
1 | OmnpeneneHue cyxoro BellecTBa BJarv B paCTUTEILHOM MaTepHae +
> Omnpenenenne azota, Gpochopa 1 Kaaus U3 OJHONM HABECKH MTPU YCKOPEHHOM 030- 1 N
JICHUH PaCTUTEIbHOr0 MaTepuasa
3 | OnpeneneHyrie HUTPaTHOTO a30Ta B pACTEHUEBOAUYECKON TPOAYKIIMH 0,5 +
4 | Onpenenenue o0IIero a3ora 0,5 +
5 | Metons! onpeaenenns noaBMKHOTO (hochopa m 0OMEHHOTO Kalus 1 +
6 | Onpenenenuie pH no4yBbel NOTEHIMOMETPUUYECKUM METOJOM 0,5 +
7 | OnpeneneHne rTuAPOIUTUYECKON KUCIOTHOCTH 0,5 +
8 | Onpenenenue cyMMbl IOMIONIEHHBIX 0CHOBaHMM (10 Kanneny-I unbkoBuiry) 1 +
9 YILE)6peHI/ISI. Knaccudukanus. CBolicTBa MUHEpPAIbHBIX U OPTaHUYECKHUX y100pe- 1 4
HUM
10 Pacno3naBanne MUHEpaJIbHBIX y100peHUH (a30THBIX, POCHOPHBIX, KATUUHBIX, 1 4
KOMIUIEKCHBIX) [0 KAUECTBEHHBIM peakLUsiM
Hroro 8 |50%
4.4. ConepxxaHue NPaKTUYECKUX 3aHATHI
[IpakTudeckue 3aHATUS HE IPEAYCMOTPEHBI yUSOHBIM TUTAHOM
4.5. Buabl u coaep:kaHue caMOCTOATEILHOH padoThl 00yUYalonIuxcst
4.5.1. Buzsl caMOCTOSATENBbHOM paboThI 00y4arOIHXCs
KonunuecTBo yacoB
Bunbr camocTosTensHOM paboThl 00yUYaIONTUXCS
ouHas opma 3a04Has popma
o0yueHHS 00y dCHHSI
[ToaroroBka K J1abOpaTOPHBIM 3aHATUSIM H K 3aIUTE J1a00- 16 12
pPaTOpHBIX paboT
BrinoaHeHne KOHTPOJIBLHON pabOThI — 20
CaMOCTOSITETbHOE U3YYEHUE OTACIBHBIX TEM U BOIIPOCOB 11 45
IToaroroBka K IPOMEKYTOUYHOM aTTECTalUU 9 11
Hroro 36 88
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4.5.2. ConepxaHue CaMOCTOSTEILHON pabOThl 00yYaroIuXcs

/1

HaumenoBanue HN3Yy4aCMbIX TCM HUJIM BOIIPOCOB

OO0mmue BONMpPOCHI arpoOXMMHYECKUX 3HAHMII.3HaUCHNE MHUHEPAJIbHBIX, OpraHHuYe-
CKUX YJIOOpPEHUH M XMMHUYECKUX MEIHMOPAHTOB B IOBBIIIEHUH YPOXKAHHOCTU CEllb-
CKOXO3SIICTBEHHBIX KYJbTYp, YIYUIIEHUN Ka4eCTBAa NPOAYKIMH U MJIOJO0POAUS IOY-
Bbl. PoJib 3apyOeXHBIX U POCCUHCKUX YUYEHBIX B Pa3BUTHM YUYEHUS O MUTAaHUM pacTe-
HUH 1 npuMeHeHun yaoopenuii. Ponp akanemuka J[.H. [IpsHUITHIKOBA KaKk OCHOBO-
MOJIO’)KHUKA POCCUMCKONW arpoxumuu. OpraHu3anus U pa3BUTHE arpOXMMHUUYECKOTO
00CITy’)KHBaHUS CEIIbCKOXO3IUCTBEHHOTO Mpoun3BojcTBa B PD. JlocTikeHus cospe-
MEHHOM arpOXMMHUH U TIEPEIOBOI MPAKTUKH B Poccuu  3a pyOekoM.

XHMHYEeCKHIl COCTAaB M NMHUTaHUe pacTeHMH.PacTeHus - KOHLIEHTPATOPbI OTIEIb-
HBIX XUMHYECKHUX 3JIEMEHTOB. CoJlep>KaHME OCHOBHBIX OPIaHMYECKHX BEILECTB B
pacreHuAx. Makpo-, MUKPO- U yJIbTPa MUKPODJIEMEHTHI, UX POJIb B [IUTAHUU PACTE-
HUW. BnustHue yclioBHii MHUHEPATBbHOTO MHUTAHUS Ha COACp)KaHHWE OETKOB, JKHUPOB,
YIJICBOAOB U APYTIUX BAXKHBIX OPTraHUYCCKUX COG,Z[I/IHGHI/Iﬁ, OIPCACIIAIOIINX KAa4YCCTBO
YPOXkKaeB CEIbCKOXO3AMCTBEHHBIX KYJbTyp. Pa3BuTre mpeacraBieHUs O MOCTYILUIE-
HUU MUTATCIIBHBIX BCUICCTB U UX YCBOCHUU PACTCHHUAMMU. q)OpMBI COG,Z[I/IHGHI/Iﬁ, B KO-
TOPBIX PACTEHMS MOTJIOIIAIOT AIEMEHTHI MUTAaHUs. HekopHeBoe muTaHue pacTeHUM.
Kommiexcuas ANArHOCTUKA U €€ UCIIOJIB30BAHUC IJId ONTUMU3ALUU TUTAaHUSA paCTC-
HUW [IPU PA3IMYHBIX TEXHOJIOTHSIX BO3EJIBIBAHUS CEIbCKOXO3SMICTBEHHBIX KYJIBTYP.

IlouBa KaKk MCTOYHHUK 3JIEMEHTOB NUTAHMUSA AJIA PACTeHUI.POIb ra30Boi, )KUAKON
¥ TBEPJIOM YaCTH TMOYBBI B MUTAaHWUU PACTEHUN W TpaHchopManuu ymoopenuii. Co-
JepKaHUE DIIEMEHTOB MUTAHUS PACTCHUN B PA3IMYHBIX (PAKIUSX MUHEPATHHON Ya-
CTH TIOYBBI M HX JOCTYNHOCTh B pa3HbIX moyBax. [loTeHnManpHOE M aKTyalbHOE
MJI0JIOPOJME TMOYBBI, TPYIIUPOBKA MOYB [0 YPOBHIO aKTyaJIbHOTO IJIOJA0POAUs. XU-
MUYecKkre W OMOJIOTMYECKHE MPOILIECChl B MOYBE U UX POJIb B MPEBpAILlEHUU IUTa-
TETHHBIX BEIIECTB U MOBBIIICHUH 3(PPEKTUBHOTO aKTYaIbHOTO ILIOIOPOAUS MOYBHI.
3HavyeHHE KOJIOMIHOW (paKkIMK TOYBHI B TPOIECCAX B3aWMOJCHCTBUS TOYBHI C
ynoOpeHusiMu u pacteHussiMu. OOMeHHOE M HEOOMEHHOE TIOTJIONICHHE TIOYBOM KaTH-
OHOB. EMKOCTB MOTJIOIIEHUS U COCTAaB MOTJIONICHHBIX KaTHOHOB B Pa3HBIX MOYBaX.
OOMeHHOE MOTJIONIEHUE AaHUOHOB. ATPOXHUMHYECKAsT XapaKTEPUCTUKA OCHOBHBIX TH-
noB nouB P®. Ilytu Tpanchopmanuu a30THBIX, HOCHOPHBIX, KATUHHBIX U IPYTUX
COCIMHEHUH B MOYBaX M JIOCTYMHOCTh MX pacTeHUsIM. Poib arpoXxumMu4eckoro aHa-
JIM3a MOYB JIJISl OLIEHKH 00ECTIeUeHHOCTH PAaCTeHHM 3JIeMEeHTaMH MMUTAHUs, Opeerie-
HUSL ¥ KOPPEKTUPOBKH UX MOTPEOHOCTHU 703 YAOOPEHUH.

XuMuyecKkasi MeJIMOpalnus No4YB.3HaUYCHUE KIS U MarHus JJisl TUTaHUS pacTe-
HU. MHOTrOCTOpOHHEE NEWCTBHE WM3BECTM HA MOYBY. YCTPAHEHHE TOKCHYECKOTO
JICUCTBUA aTIOMUHUA U Mapranna. Koaryiasiuus MOYBEHHBIX KOJUIOMAOB U YJydIlle-
HUE arpOXUMHUYECKUX B arpo(U3NIeCKrX CBONCTB MOYBKI. BiusiHUE N3BEeCTH Ha pas-
JIO’)KEHHE OPTaHMYECKOTO BEIEeCTBAa U MOOMIM3ALMIO MUTATEIBHBIX SJIEMEHTOB T10Y-
Bbl. BiiMsiHue M3BECTKOBAaHUS Ha JOCTYMHOCTh Makpo- U MUKPORJIEMEHTOB PacTEHU-
aMm. Mcnonp30BaHHEe OTXOJ0B MPOMBIIUIEHHOCTH 11 M3BECTKOBAHUS MOYB. ATpo-
TEXHUUYECKHE TPeOOBaHUSI K M3BECTKOBHIM ynoOpeHUsM. HopMaTHBBI OlleHKH Kaue-
CTBa M3BECTKOBAHUA./[JIUTEIBHOCTh NEUCTBUS HM3BECTU. MenmopaTuBHOE, MOAAEP-
JKUBAIOIIEE M OMEPEkKAIONIee M3BECTKOBAHUE KHUCIBIX MOYB. DPPEKTUBHOCTH W3-
BECTKOBAHUS TIOYB B PA3JIUYHBIX ceBOOOOpoTax. OCOOCHHOCTH M3BECTKOBAHMUSI B Ce-
BOOOOPOTAX CO JHHOM U KapTodeneM. 3HaueHNE M3BECTKOBAHUS KHUCIBIX TMOYB MPH

KonnuectBo
qacoB
OouHas | 3a04Has
dhopma dhopma
00yue- 00yue-
HUSI HUSI
2 2
4 11
4 8
4 8
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JUTATEIBHOM ~TIPUMEHEHUH (U3UOJIOTHYECKH KHCIBIX MHHEPAIbHBIX yI00pe-
HUIl.OkoHOMHYecKast 3(h(HeKTUBHOCTh U3BECTKOBaHUSA. CriocoObl M MpHUEMBI MOBHI-
meHust 3¢ GEKTUBHOCTH W3BECTKOBaHM. | MIICOBaHNE KaK Mepa yJIy4IIeHHS COJIOH-
110B. I3MeHeHus1, BhI3bIBaeMble B Mo4Be THIcoM. D dekTuBHOCTH TUnicoBanus. Oc-
HOBHBIC MaTepHaJbl, IPUMEHSEMbIC IS TUIICOBAHUS MOYB. Y 10OpeHue rumcom 0o-
60BbIX TpaB. [IpreMbl noBbIIeHUs 2P PEKTUBHOCTH THIICOBAHHUSI.

A30THbIEe ya0o0peHusl. 3HaUeHUE TPOOIEMBI a30Ta B 3e€MJICICIIMA B CBETE YUCHUS
JL.H. IlpsaumnaukoBa. Ponbk a3ota B pacTteHusax. OCOOCHHOCTH MHUTAHUSI pacTEHUM
aMMOHMMHBIM U HUTPATHBIM a30ToM. CojepxaHue a30Ta B MOYBE U JIMHAMHUKA €To
coeauHeHuil. Ilpoueccsl aMMOHM(HUKAIMM, HUTPUPHUKAIMU U JCHUTpU(DUKALUH.
KpyroBopor u Gananc azora B mpupoje. bananc azora B 3emuenenuu. Oukcamus
azora atMoc(epsl. BiusHue a30THBIX yI00pEeHU Ha PEaKIMI0 MOYBEHHOTO PacTBO-
pa. Mcnonbs3oBaHue pacTeHUsIMH a30Ta yIOOpEeHHIl M ero mpeBpalieHHsl B MOYBE.
ITorepu azora ymoOpenuit u3 mousbl. [IpuMeHeHHEe MHTHOMTOPOB HUTPUDUKALUU
JUISL TIPEAOTBPAIIEHUs TOTeph a30Ta. D(PGEKTUBHOCTh Pa3IUYHBIX (OPM a30THBIX
yI00OpeHU# B 3aBUCUMOCTH OT CBOWMCTB MOYBHI, BUJAa PACTEHUN U CIIOCOOA BHECCHHUS
ynoOpeHuit. J103b1, CriocoObI U CPOKH BHECEHHS a30THBIX YI0OPEHUHN MOJT OCHOBHBIE
CeNIbCKOXO3SHUCTBEHHBIE KYJbTYphl. BiMsHue a30THBIX ya00peHM Ha ypokail pas-
JMYHBIX KYJIBTYp U €ro Ka4yecTBO. 3HAUCHUE MO3IHUX MOJKOPMOK a30TOM ISl yIIyd-
IIEHUS] KauecTBa 3€pHA MIIEHULBI U JpyTruX KyJasTyp. IlyTn nossimenus 3¢ ¢exTus-
HOCTH a30THBIX yJIOOpECHHUIA.

®ocdopubie ynodpenus. [Ipodiema gochopa B 3emienenuivi u MyTH €€ PEIICHHUS.
Pons docdhopa B xu3Hu pactenuit. Ucrounuku ¢ocdopa mis pacteHuid. Baemmame
npusHaku pocdopHoro rononanus y pactenuid. [locrymnenue gpochaToB B pacTeHHs
u BeIHOC (hocopa ypokaem. Coznepsxkanue u ¢opmbl coequHeHnid Gocdopa B moy-
Bax. Kpyrosopot docthopa B nmpupoe, 6anaHc ero B 3eMJISEITHN U XO3SIMCTBE.
Ceipbe nnst ipousBozicTBa (hochopHBIX yAoOpeHuil. MecTopoKIeHIE alaTHTOB U
dochopuroB B Poccun n apyrux crpanax. @ocopuThl U anmaTuThl KaK ChIpbE IS
¢docarHoit npomeinuienHOCcTH. Cynepdocdar mpocToi U JBOWHOM, TpaHyIMpOBaH-
HbI ¥ mopomkoBuaHbIA. [Ipenunurar. Cynepdoc. Tomacuuiak, Tepmodocdarsr,
docdarmnak, odechropennsiit hocdar. INomudocharsl. Mcnonbp3oBanue 0Txoa0B
MPOMBIIIUICHHOCTH, coaepkamux docdop. PochoputHas Myka U yciaoBust dpdek-
TUBHOTO €€ IMPUMEHEHHUs. 3HauUeHHE pabOT POCCUHUCKUX YUYECHBIX IO 3TOMY BOIPOCY.
[TyTn noBeimenus 3pdexruBHOCTH POCHOPUTHON MYKH.

Kanniinble ynoopenus. Ponp kanmusg B xu3Hu pacteHuil. ColepikaHue Kanus B
ypokae OTIENbHBIX CETbCKOXO3SMCTBEHHBIX KyNbTyp. BHelIHUE mpu3Haku Kaiuid-
HOro ronoaanus y pacteauil. Conepxkanue U GpopMbl Kanus B nousax. Kpyropopor
KaJlis B TIpUPOJIe, OajJaHC ero B 3eMJICACIINA U X035HCcTBEe. MeCcTOpOKICHHS Kaauii-
HBIX cojeil B Poccun u npyrux crpanax. Celpble KaJuHHBIE COJIM: CUIIBBUHUT, Kap-
HAJUTUT, KAWHUT, TIOJIUTAIUT, JJAHTOSHHUT U p. B3anMopaeicTBue KanuiHBIX ya00-
peHMii ¢ MOYBOM. 3HAUYECHUE COJACPKAIIUXCA B KAIUHHBIX yNOOPEHUSX XJIOPHUIOB,
cynb(haToB, HATPUS U MarHus Ui pa3U4HbIX pacTeHui. [lpuMeHeHue KanuiHBIX
yI00OpeHuil B 3aBUCUMOCTH OT OMOJIOTHYECKUX OCOOCHHOCTEHW pacTeHWI M MOYBEH-
HO-KJIMMaTUYECKUX yCIOBUHN. BIusHue oprannyeckux yJo0peHUid, N3BECTKOBAHUS U
JIpyrux ycinoBuid Ha 3((EKTUBHOCTh MPUMEHEHHUS KANIMWHHBIX yaoOpeHuid. 03w,
CPOKH M CIIOCOOBI BHECEHUS KAIMWHBIX YA0OpEHUH Mo/ pa3iuvHble KylIbTypbl. Biu-
SIHUE KaJIMHHBIX yJOOpEeHUH Ha ypo)kail M KadecTBO MPOAYKLUHU OTIEIbHBIX CElb-
CKOXO3SIICTBEHHBIX KYJBTYp B Pa3jMYHbIX MMOYBEHHO-KIMMaTHYeCKHX 30Hax Poc-
cuM.

MuxkpoynoOpenusi. 3HaU€HHUE MUKPOSJIEMEHTOB MJisi pacteHuid. Conaep:kaHue OT-
JeNBHBIX MUKPO3JIEMEHTOB B pacTeHusX. Coaepkanue 1 pOpMbl MUKPOIJIEMEHTOB B
nouBax. OyHKINUK OTAETBHBIX MUKPO3JIEMEHTOB (00p, Meb, MapraHel, MOJIHO/EH,
IIMHK, KOOAJIbT) B pacTeHUsX. Y noOpeHus, coaepxkaiire 00p, MapraHer, Mejib, MO-
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auOaeH, IUMHK M Jpyrue MuKposiemeHThl. [lonmumukpoynoOpenus. Ponb Mukpo-
y1oOpeHUii B MOBBIIICHUN MTPOIYKTUBHOCTHU CEIbCKOXO3SHCTBEHHBIX KYJIbTYp B pas-
JMYHBIX TOYBEHHO-KJIMMATHYECKUX 30HAX CTpaHbl. J[03bl, CPOKH U CIIOCOOBI IPUMeE-
HEHHMSI MUKPOYIOOpPEHUH B CBSI3U C IMOYBEHHO-KJIMMATHYECKUMHU YCIOBUSIMH U OHO-
JIOTMYECKUMH OCOOCHHOCTSIMU KyJbTyp. IIpuemsl nossieHns 3¢p(eKTUBHOIO MpH-
MEHEHUSI MUKPOYJ0OpEHHIA.

KommniexkcHble yno0peHusi. ATPOHOMHUYECKOE U SKOHOMHUYECKOE 3HAUYECHHE KOM-
IUIEKCHBIX ynoOpeHuid. JKuakue u cycrneH3upoBaHHBbIE yaoOpeHus. llepcrieKTuBb
NpUMEHEHHUs KOMIUIEKCHBIX yaoOpenuii B Poccun. TykocmecH, X cOCTaB U CBOM-
CTBa, 3HAUYCHHUE U YCIOBHs TYKOCMEIICHUS.

Opranunuyeckue ynoopenusi. Haso3. 3HaueHHWE HaBO3a M JPYTHMX OPraHUYECKUX
ynoOpeHUid B TOBBIIICHUH YPOXKAaeB CEIbCKOXO3AWCTBEHHBIX KYJIBTYpP, CO3JaHUU
Oe3nedunuTHOrO OajaHca rymyca W peryJIMpOBaHUM OMOJIOTMYECKHX IPOIIECCOB B
noyYBe. 3HaYEHUE HAaBO3a KaK MCTOYHMKA MOIMOJHEHUs MMOYBbl OPTaHMYECKUM Belle-
CTBOM JJIsl TIOAJIEP’KAaHUS U YBEIMUECHUS COZIEpXKaHHUsS TyMyca, MOBbIIIEeHUs 3dek-
TUBHOCTH MUHEPAIBHBIX YIO0OpeHHiA. 3HaYeHNE MPABIIIBHOTO COYCTAHUS OpTaHHye-
CKMX M MHUHEPAIBHBIX ynoOpeHuit. [loocmunounviti Haso3. CTeneHb Pa3IoKEHHS
HaBo3a. XpaHeHHE HaBO3a B HaBO30XpaHwiHIIeH B moje. [llTabeneBanue kak HeoO-
XOJIUMBIN TIPHEM MPABHIILHOTO XPaHEHHs HaBo3a. 3HAYCHUE JKIKeCOOpHHUKOB. [Ipu-
€MBbl TOBBIIICHUSI KadecTBa W YAOOpUTEIbHAs] IIEHHOCTh MOJCTHIOYHOTO HABO3A.
becnoocmunounviii Haso3. IlpurotopneHune, XxpaHeHUE U UCIOIb30BAaHUE KUAKOTO U
HOJYXHUAKOro HaBo3a. OcoOeHHOCTH ero npumeHeHusi. CpaBHUTEIbHOE JeiicTBUE U
nocieAecTBUE MOJCTHUIIOUHOTO U OeCroICTUIIOYHOIO HaBO3a Ha ypo)Kail CelbCKO-
XO03UCTBEHHBIX KYJIbTYP B Pa3JIMUHBIX MOYBEHHO-KIMMATHYECKUX yciaoBusix. Coue-
TaHUE U COBMECTHOE NMPUMEHEHHE HaBO3a W MHHEpalbHbIX ynoopeHuil. CpaBHU-
TEJIbHAas OIICHKA CTENEHW HMCIOJIb30BAHUSI PACTCHUSMHU NUTATENbHBIX BEIIECTB W3
HaBO3a U MHUHEpaNbHBIX yao0peHuid. CrocoObl ompesnenaeHns KOJINYecTBa MOACTHU-
JoyHOro HaBo3a. PacyeT kommuecTBa OECHOACTHIIOUHOrO HaBo3a. J{03bl, riayOuHa
3aJeJIKK ¥ crocoObl BHECEHUSI HABO3a IO/ PAa3NIMUHBIE KYJIbTYPHI B CBSI3U C MIOYBEH-
HO-KJINMaTU4YEeCKUMH yCIOBUSMU. MexaHuzanusi paboT mHpu MOATOTOBKE HaBO3a,
TPaHCIIOPTUPOBKE M BHECEHUIO B MOYBY. 3HAUEHUE HABO3a B 3ALUIIEHHOM T'PYHTE.
CocraB, XpaHEHHE HABO3HOW JKI)KM W HUCIIOJIBb30BaHWE ee Ha ymnoOpenue. ITomer
NTHII, €r0 COCTaB, XpaHEHUE U MpuMeHeHHe. Vcnonb30Banne cotoMbl Ha y100peHue.
Topg u opeanuueckue yoobpenus ma e2o ochoge. CTeneHb pasliokeHHs Topda.
30JIbHOCTh, KHCIIOTHOCTB, BJIATOEMKOCTh M TOTJIOTHTENbHAs CIIOCOOHOCTH Topda.
CopepxaHue MUTaTENbHBIX 3JIEMEHTOB B Topdax. 3aroToBKa U HCIOJIb30BAaHUE TOP-
¢da Ha moxcTuiky u ynoopenue. TopdsHON HaBO3, ero yJoOpuUTENbHAs LEHHOCTb.
VYcenoBuss sddexTuBHOrO HMCHoyib30BaHUA Topda Ha yaoOpeHue. Teopernueckoe
000CHOBaHME KOMIIOCTHPOBAaHHUS. 3HAYEHHWE MHKPOOMOJIOTMYECKHUX IPOLIECCOB B
MIPEBPAILCHUH TUTATEIbHBIX BEUIECTB KOMIIOCTA B JIOCTYIIHBIE ISl PACTEHUMN COEIU-
HeHus. TopdonaBozHneie KomrocThl. IlocnoitHoe M odaroBoe KOMIIOCTHpPOBAHUE.
TopdoxukeBble U Ipyrue BUIbI KOMIIOCTOB. 3HAaYEHHE COOTHOIIECHUS KOMIIOHEHTOB
B KOMITOCTaX JJIsl pa3BUTHSI MUKPOOHOJIOIMYECKHUX MporeccoB. TophoMuHepaabHbIe
KoMriocThl. Mcmons3oBanue B kommocTax (pochopuTHOM MyKH, U3BECTH, 30JIbI (ITPH
MOBBIIIEHHONW KHUCIOTHOCTH TOP(HOB) U JPYTUX KOMIIOHEHTOB. XUMHUECKUH COCTaB
Pa3IUYHBIX KOMIIOCTOB. Y CBOEGHHE PacTeHUsAMHU a30Ta, Gocdopa, Kamusi, MUKpOIJIe-
MEHTOB M3 KOMIIOCTOB. Vcronb30BaHUE TOPOACKUX, TPOMBIIIJIEHHBIX U CEIBCKOXO-
3SIMCTBEHHBIX OTXOJOB Ha YIOOPEHUs MyTeM WX KOMIIOCTUPOBAHUS U TEXHUKA UX
IPUrOTOBJIEHUS. POJIb KOMIIOCTOB B 3allMIIEHHOM I'pyHTe. Canponeny U UX UCIOJb-
30BaHHUE.
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TexHo0ornu XpaHeHusi 1 NPUMeHeHHsl y100peHnid. TUIIbI CKIIaJCKUX OMELICHUN
U HaBo3oxpaHwmil. [IpreMbl CHMXKEHMsI MOTeph M KadecTBa YJOOpEHUH IpHU HX
TPaHCIOPTUPOBKE, XPAHCHUU U BHECCHUMU.
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IKOJOTHYECKHE ACTIEKThI MPUMeHeHus yao0peHuii. COaTaHCUPOBAHHOE TPHUME-
HEHHE YAO0OpEHMI U IPYTUX CPEACTB XMMH3AIMU - OCHOBA YCTPAaHEHHs OTPHULIATEIb- 2
HOTO MOCJIE/ICTBUSL UX Ha TIOYBY, PACTEHHUSI, YEJIOBEKA U )KMBOTHBIX

S. YueOHO-MeTOANYeCKOe 00ecnieYeHne CAMOCTOATEIbLHOH padoThl 00y4arommuXxcst
10 AMCHHUTIJIHHE

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

1. Arpoxumus [DIEKTpOHHBINA pecypc] : METOAUYECKUE YKA3aHUS IO N3YUYEHUIO JUCUUIUIUHBI U
3aJJaHuA JUIs KOHTPOJIBHOM paboThl 11st 00ydaronIuxcs 1o nporpaMmam OakanaBpuara (3ao4Has ¢op-
Ma 00yueHust)[no Ha-mpaBieHusM moarotoBku: 35.03.05 «CamoBoactBo», 35.03.07 «Texnomorus
MIPOU3BOJICTBA U NIEPEPAOOTKU CENIbCKOXO3HUCTBEHHOM MpoayKuun»] / coct. Cunsisekuit U. B. ; FOx-
Ho-Ypansckuii 'AY, UHcTuTyT arposkonorun .— Muacckoe: FOxno-Ypansckuii 'AY, 2020 .— 35

c. http://nb.sursau.ru:8080/localdocs/iae/ppm162.pdf

2. ATpOBEKTOp: TIOYBOBENICHHE U arpoxumusi, «5 B Arpo» or Poccenpxo30anka, “ArpoHoMuue-
ckuii BI”, koTopslii cTaHeT MH()OPMAITMOHHBIM TTOMOILTHUKOM JJIsi arpOXUMHUKOB; M3ydeHue BIUSHUS
JIECHBIX TOJIOC HA CTPYKTYPY U IUIOJOPOJIME MOYBBI U UX POJb B MOBBIIIEHUH YPOKaHHOCTU CENbCKO-
XO35UCTBEHHBIX KYJbTYp; "[IpMHIUIBI U METOJIONOTUSI OTHECEHMS] CEIbCKOXO3SMCTBEHHBIX 3EMENb
Kpacnomapckoro kpast k kareropuu ,,Oco00 1eHHbIX ™ https://svoevagro.ru/digital-lecture/agrovektor-
pochvovedenie-i-agrokhimivya

3. buorexnonorus: Buepa, ceromHs, 3aBTpa, «J B Arpo» ot Poccenbxo3banka, Wpuna Jle-
Heiiren, yuensiit MI'Y um. M.B.JloMoHOCOBa, TO3HAKOMHT CIIyIIATENIEH JIEKTOPUsS ¢ OMOTEXHOJIOTHEN
- KOMIUIEKCHON HayKoH, pa3pabarbIBaroiieil croco0bl Moay4YeHUs] HeOOXOJUMBIX YEJIOBEKY BEILIECTB C
MTOMOIIIBIO KUBBIX OPTaHU3MOB. PacckakeT O CBSI3U OMOTEXHOJOTHH U CEIIbCKOTO XO3SCTBA W TO-
IpOOHO OMHIIET COCTaBIAIONIME OWMOTEXHOJIOTMHM Ha TpuUMepax. https://svoevagro.ru/digital-
lecture/biotekhnologiya-vchera-segodnya-zavtra

6. ®oH OLIEHOYHBIX CPEICTB /sl IPOBEIeHUA
NMPOMEKYTOUYHOM aTTecTALMU 00y4aIOIMXCS N0 JUCHHUIIJIMHE
st yCTaHOBIIEHHUSI COOTBETCTBHUSI YPOBHS MOATOTOBKM oOyuarommxcst TpedoBanusim OI'OC
BO pazpabortan ¢GoHI OLIEHOUHBIX CPEACTB JUIsl TEKYLIEro KOHTPOJI YCIIEBAEMOCTH M MPOBEACHUS
HpOMG)KyTO‘IHOfI arrecralmuu 06yqa101u1/1xc;1 II0 AUCHUIIIINHE. q)OH,Z[ OLCHOYHBIX CPpCACTB IPCACTAB-
sieH B [Ipunoxenun.

7. OcHOBHAs M JONOJTHUTEJbHAsI y4eOHasi JUTEPATypPa, He00X0AMMAs 1JIs1 OCBOCHHS
AUCHMILTUHBI

OcHOBHas 1 JOTIOJHUTENbHAS yueOHas TuTeparypa umeerca B HayuHoit OuOmmoTeKe M 3Jek-
TpoHHOH MH(pOpMarmonHo-o0pazoBaTensHOl cpeae PI'BOY BO I0xno-Ypansckuit [AY.

OcHoBHAaA:

1. SAromun, b. A. Arpoxumus : yueonuk mis By30B / b. A. fAromun, 0. I1. Xyxkos, B. 1. Ko63a-
peHko. — 5-e u3a., crep. — Cankrt-IlerepOypr : Jlanb, 2025. — 584 ¢. — ISBN 978-5-507-52372-

6. — Tekcr: onektponssii / Jlanb : dnekTpoHHO-OMOMMoTeyHass cucrema. — URL:
https://e.lanbook.com/book/448739.
2. Hcynog, A. H. Arpoxumus : yueobroe mocodue / A. H. UcynoB. — WMkeBck : MbkeBckas [[CXA,
2020. — 82 c. — Tekcer : snexTpoHHbIH // JlaHb : 3nekTpoHHO-OnMOMMoTeunas cucrema. — URL:
https://e.Jlanbook.com/book/158579
3. JlaGopaTOpHBI MPAaKTUKYM IO arpOXMMHUU JJIi arpPOHOMHYECKUX CIEIHaTIbHOCTEeH : ydeOHOoe

nocobue / A.H. Ecaynko, B.B. AreeB, A.U. I[Togkonsun, O.10. JIobankosa ; ®I'OY BIIO, CraBpo-
MOJILCKUI TOCYJapCTBEHHBIN arpapHblii YHUBEPCUTET. - U3J. 2-¢, epepad. u nomnonH. - CTaBponods :
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CraBpomnonbCckuil rocyJapcTBeHHbIN arpapHblii yHuBepeuTeT, 2010. - 276 c. - ISBN 5-9596-0148-6 ;
To xe [DnexktponHsIil pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=138771

JlonmosHuTeNbHAS:

1. Arpoxumus : yueOnuk / nmox pemakiueid B. I'. MuneeBa. — bpsnck : bpsuckuit 'AY,
2017. — 854 c. — ISBN 978-5-9238-0236-8. — Tekct : anekTpoHHblil / Jlab : 3I€KTPOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/133138

2. Epmoxun, 10. U. Ipuknagnas 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 / nog pex. M.B. Mapkesuu, B.B. Jlanoii. - Munck : beno-
pycckass Hayka, 2007. - 392 c. - ISBN 987-985-08-0863-9 ; [DnexTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=142362

8. Pecypchbl nHpOpMALIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «HTepHET», HEOOXOAUMbIE
JJIS1 OCBOCHMS IU CIUTLTHHBI

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

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

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

5. ludposoii nexropuii «S1 B Arpo» https://svoevagro.ru/digital-lecture

9. MeToauyeckne yKazaHus JJsi 00yYAKOUIUXCS M0 OCBOEHHUIO TUCIIHIIIMHBI

Y4ebHo-MeToInuecKkre pa3paboTku uMmerorcs B HayuHoit  OMOIMOTEKE W AJIEKTPOHHOW HH-
dhopmarmonHo-oopazoBarenbHol cpeae PI'BOY BO HOxuo-Ypanbckuii [AY:

1. [ToyBa KaKk MCTOYHWK MUTAHUS ISl PACTCHHUH : ydeOHO-MeToAu4ecKas pa3paboTka 1o
TUCLUIUINHE «ATPOXUMHUsSI» JUId OaKajJaBpOB OYHOM W 3a04HOM (popM oOydyeHHs, 0O0ydaromuxcs 1o
HanpaBieHusM noarotoBku: 35.03.03 Arpoxumus u arponouBoBeaeHue, 35.03.04 Arponomus,
35.03.05 CamoBoactso / coct. 1.B. Cunssckuii ; KOxno-Ypansckuit 'AY, UHcTUTyT arposkosorun

— Mmuacckoe:  FOxno-Ypanbckuit  ['AY, 2020 .— 34 c¢. — Pexum pgocrty-
na: http://nb.sursau.ru:8080/localdocs/iae/ppm160.pdf
2. XWMHYECKUH COCTaB M TMUTAHHUE PACTCHHHM [DJIEKTPOHHBIA pecypc] : y4eOHO-METO.

yKa3aHUs JJ1s 1a00paTOPHBIX 3aHATHH [/ GakasaBpOB OUYHOM M 3a04HOM (opM 00yUyeHHs HampaBie-
Huit 35.03.03 Arpoxumus u arponouBoBeaeHue; 35.03.04 Arponomust; 35.03.07 TexHonorusi mpous-
BOJICTBA U TepepabOTKU cenbckoxo3siiictBeHHoU mponykiuu] / FOxHo-Ypanbckuii ['AY, UncTUTyT
arpoakosioruu ; coct. M. B. CunsiBckuit. - Muacckoe: KOxno-Ypansckuii 'AY, 2018. - 36 c. Aapec B
cetu: http://nb.sursau.ru:8080/localdocs/iae/ppm120.pdf

3. XuMmuueckass MelIMopanus Mous : y4eOHO-MeToandeckas pa3paboTka Mo AUCLUIUIMHE
«Arpoxumusi» 15 0aKalaBpOB OYHON M 3a04HOU (opM 00ydeHUs, 00yUaromuXCcs M0 HApPaBICHUSIM
noarotoBku: 35.03.03 Arpoxumus u arpomnouBoBenenue, 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. — Pexum JIOCTY-
na: http://nb.sursau.ru:8080/localdocs/iae/ppm159.pdf

4. ATpOBEKTOp: TTOYBOBEICHHE W arpoxumus, «S B Arpo» oT Poccenpxoszbanka, “Arpo-
HoMmuyecknit BI”, KoTOpbIil cTaHeT MH(POPMALMOHHBIM MOMOIIHUKOM JUISl arpoXUMHUKOB; M3yueHue
BIIUSIHUSA JIECHBIX II0JIOC HA CTPYKTYPY M IUIOAOPOAME MTOYBBI MU UX POJb B INOBBILICHUH YPOKaWHOCTH
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYyp; "IIpMHLIMIIBI MU METOHOJOTUS OTHECEHMS CEIbCKOXO3HCTBEHHBIX
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3emens KpacHomapckoro kpas K kareropuu ,,Oco00 1eHHBIX https://svoevagro.ru/digital-
lecture/agrovektor-pochvovedenie-i-agrokhimiya

5. buorexHonorus: BYepa, cerons, 3aBTpa, «5 B Arpo» ot Poccenpxozbanka, Upuna Jle-
Heiiren, yuensrii MI'Y um. M.B.JlomoHOCOBa, TO3HAKOMUT CITyIIaTeIeH JEKTOPHS ¢ OMOTEXHOJIOTHEH
- KOMILJICKCHOM HayKOH, pa3pabaThIBaIOIEel CIIOCOOBI MOMYyYeHHUSI HEOOXOJUMBIX UEJIOBEKY BEILIECTB C
MTOMOUIBIO KUBBIX OPraHU3MOB. Paccka)eT o CBsI3W OMOTEXHOJOTHMHM U CEJIbCKOIO XO3siCTBa U MO-
IpOOHO ONMWINET COCTaBISIONIME OWOTEXHOJOTMH Ha mpuMmepax. https:/svoevagro.ru/digital-
lecture/biotekhnologiya-vchera-segodnya-zavtra

10. CoBpeMeHnHbIe HHPOPMAIHOHHbIE TEXHOJIOTHH, HCIOJIb3YyeMble PH 0CYIeCTBJIEHUHU
0o0pa3oBaTeIbHOIO MpoLecca 10 JMCHUILVINHE, BKIYas NepedyeHb NPOrpaMMHOro odecnedeHust
U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoii 6ubimoTreke ¢ TepMUHAIBHBIX CTAaHIMH MPEJOCTABIIACTCS JOCTYI K 0a3aM JaHHBIX:

- Texakcnept (mHbOpMarmonHo-crpaBouHas cucrema ['OCTog) http:/ www.cntd.ru/;

[lepedyeHpb JUIEH3MOHHOTO MPOTrPaMMHOI0 obecreueHusl. PeKBU3UTHI MOATBEPKIAIOIIETO J0-
KyMEHTa:
1. Omnepaunonnas cucrema Microsoft Windows PRO 10 Russian Academic OLP
1LicenseNoLevelLegalizationGetGenuine. Jlunensnonnsiii noropop Ne 11354/410/44 ot 25.12.2018
r.; Ne 008/411/44 ot 25.12.2018 r.
2. Oducuerii maket npuwioxennid Microsoft Office Std 2019 RUS OLP NL Acdmc JIureH3noHHbII
norosop Ne 11353/409/44 ot 25.12.2018 r.
3. AntuBupyc Kaspersky Endpoint Security ays 6usneca, JInnensnonnsiii goropop Ne05/44/3K/25 ot
12.03.2025 .

11. MaTepuajbHo-TexHUYecKasi 0a3a, HeoOXoAUMAs 1JIsl OCYIIEeCTBJICHUS
0o0pa3oBaTeIbLHOIO Npolecca Mo TUCHUILINHE

Y4yeOHble ayquTOPUU ISl NPOBedeHHUS] 3aHATHH, MNPEIYCMOTPEHHBIX MPOrpamMMmoii,
OCHAIEHHBbIE 000PY/I0BAHUEM U TEXHHUYECKMMU CPeCTBAMH 00y4YeHH sl

1. YueOnast ayauTopus I IPOBEICHUS 3aHATHI JIEKIIMOHHOTO THMa (OCHAIEHA MYJIbTHME-
TUIHBIM 000pYI0BaHUEM), 3aHITHI CEMUHAPCKOTO THUIIA, BBIMOJHEHUS KYPCOBBIX PabOT, IPYIIIOBBIX U
WHIUBUYATbHBIX KOHCYJIbTALMMI, TEKYLIET0 KOHTPOJISI 1 MPOMEXKYTOUHOM arrectanuu — 217, 309.

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

IToMemeHus 1J1s1 CAMOCTOATEILHOM PadOTHI 00y4ar0IMXCS

1. [lomemienus s caMOCTOSITENbHOM paboThl oOyuarommxcst — aynutopust Ne 111a ocHamén-
HbI€ KOMITBIOTEPHOI TEXHUKOH ¢ MOJKIIOUEHUEM K ceTH «MHTepHeT».

IlepeuyeHb 000py1I0BaAHNSA U TEXHHYECKHX CPEICTB 00y4YeHUs

1 Konopumetp ¢orornexkrpuueckuii KOK-2.

2 ®orometp potornexrpuyeckuiit KOK-3.

3 pH-meTp150 -M.

4 JlaGopaTopHsble nmekTpoHHbIe Bechl Acculab VIC-120d3.
5 Becwi maboparopasie BJIKT-500.

6 [lIkad BBITSKHOM.

7 HaGop CTEKISTHHOM TOCY/IBI.

8 XuMun4eckue peakTuBbI.

9 HabGop TepMoMeTpOB.
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IIPH/IOKEHHUE

®OH/I OHEHOYHbIX CPEACTB

JUISL TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U IIPOBEIECHUS IPOMEKYTOYHOU aTTECTAllUU
o0ydJaronmxcs
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N —

COAEPXKAHHUE

Komnerenuu u uX MHIUKATOPHI, OPMUPYEMBIE B IPOLIECCE OCBOCHUS TUCIUITITMHBI

[Toxazarenu, KpUTEPHUH U IIKaJIa OLICHUBAHUS HHIUKATOPOB TOCTHXKEHUSI CHOPMUPOBAHHO-

CTHU KOMIIETCHIIUHU

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

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

BAHHOCTb KOMIIETEHIIUI B IPOLIECCE OCBOEHUS JUCLUIIIIMHBI

Meroanueckue maTepHalibl, ONPEAENAIONINE MPOLEAYpPbl OLICHUBAaHUS 3HAHUM, YMEHHI,

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

TEHIINHN

4.1. OneHouHbIE CpelICTBA AJIs IPOBEAEHUS TEKYILIEr0 KOHTPOJISl yCIIEBAEMOCTH, B TOM
YHUCIIE B MPOLECCe TPAKTUYECKON MTOATOTOBKH

4.1.1. OtBeT Ha NPAKTUYECKOM 3aHATHH

4.1.2. TectupoBaHue
4.1.3  KoutpossHas paboTa

4.2. [Ipouienypsl 1 OLIEHOYHBIE CPEACTBA JUTSI POBEICHUS TPOMEKYTOUYHOM aTTecTa-
1005071

4.2.1. 3a4éT c OLECHKOH

4.2.2. DK3aMeH

4.2.3. Kypcosas pabora
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1. KomneTeH MU U MX HHANKATOPBI, GopMHUpyeMble B polecce 0CBOCHHUS IMCIHUIIJIHHbI

OIIK - 1. Crioco0eH pemiath TUIOBBIE 3a/1a4d MPOPECCHOHATBHON JEATEILHOCTH HAa OCHOBE 3HAHUI
OCHOBHBIX 3aKOHOB MATEMATUYCCKHUX M CCTCCTBCHHBIX HAyK C IMPUMCHCHUCM HH(bOpMaHHOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA

Kon u nHaumenoBa- dopmupyembie 3YH Haumenosa-
HUE WHIUKATOpa HHE OLIEHOY-
JIOCTHIKEHHS KOM- 3HAHUS YMEHUS HaBBIKU HBIX CPEJCTB
METCHIINHT
N/I-1omk-1 OO0yuarommiics OO6yuarommiics OO0yuarommiics Tekymas arTe-
Hcnone3yer OC- | IOJDKEH 3HATh: OC- | JIOJDKEH YMETh: UC- | IOJDKEH  BJIAJETh: | CTAIUs:
HOBHBIE 3aKOHEI | HOBHBIE 3aKOHEI | MMOJIb30BAaTh OCHOB- | OCHOBHBEIMHM  3aKO- | - OTYET IO Jia-
€CTECTBCHHOHAYY- | €CTECTBEHHOHAYY- | HBIE 3aKOHBI €CTe- | HAMH  €CTECTBEH- | OOpaTopHOU
HBIX  JWCIMIUIMH | HBIX  JUCIMIUIMH | CTBEHHOHAYYHBIX HOHAYYHBIX  JHC- | paboTe;
IS peuieHus | st pElIeHUs | TUCIUTUIAH JUTS | IUTUTAH JUIS pelie- | -  TeCTUPOBa-
CTaHIAPTHBIX  3a- | CTAHAAPTHBIX  3a- | PEIICHUS CTaH- | HUA CTaHJAPTHBIX | HUE
nad B oOyactu ar- | Jad B 0ONAcTH ca- | JapTHBIX 3a7ad B | 3a4ad B 00JAacTH | - KOHTPOJbHAS
POHOMHH C TIpUME- | IOBOJICTBA C TIPH- | O0JaCTH CaJOBOJI- | CaJ0OBOJICTBA ¢ | pabora
HeHueM wuH(popMa- | MEHEHHEM HHQOpP- | CTBA ¢ MPUMEHEHH- | MpUMeHeHneM HH- | [IpoMexyTou-
IIMOHHO- MaIOHHO- eM wuHpopMaImoH- | GOpMaIMOHHO- Hasi  aTTecTa-
KOMMYHHKAITHOH- KOMMYHHKAITUOH- HO- KOMMYHHKAITUOH- LM
HBIX TEXHOJIOTHH HBIX TEXHOJIOTHH— | KOMMYHHUKAIOH- HBIX TEXHOJIOTHH — | -  3a4ér ¢
(b1.0.02-3.1) HeIX TexHojoruii— | (b1.0.02-H.1) OLICHKOM
(b1.0.02-Y.1)

ITK-6. CniocoGeH pa3paboTaTh CHCTEMbl IPUMEHEHUS YAOOPEHHI C yUYETOM CBOMCTB MOYBBI U OHOJIO-
THYECKHUX OCOOCHHOCTEH pacTeHU

Kon u HaumeHo- dopmupyemsie 3YH HaumenoBanue
BAHUC NHAUKATO- OILICHOYHBIX
pa TOCTHIKEHUS 3HAHUS YMEHUS HaBBIKU CpEICTB
KOMIICTCHIINN
N/I-1nk-6 OO6yuatommiicst noi- | OOy4varonuiics OOyuarommiics gona- | Texkymas —arrte-

Bribupaer omntu-
MaJbHBIE  BHJIBI
yaoOpeHuit c

’)KEH 3HAaThb. OCHOB-
HbIE BHUIBI ynoOpe-
HHUH, OHOJIOTHYECKHUE

JOJKEH  YMETh: | )KeH BIIAJIETh: METO-
BBIOMPATh OMNTH- | JaMH  OMPEICICHUs
MajJbHbIE BHJbI | OITUMAJIBHBIX BHUIOB

cramusi:
- OTYET 110 J1abo-
patopHoii pabo-

y4eToM  OHOJIO- | 0COOEHHOCTUKYIBTYP | YAOOpEHUMH C | ynoOpeHuii ¢ y4eTom | Te;
THYECKUX  0CO- | ¥ MOYBEHHO- | Y4€TOM  OHOJO- | OMOJIOTHYECKUX OCO- | - TECTUPOBAHUE
OCHHOCTEH KyJib- | KIMMaTHYECKUe THYECKUX  OCO- | OEHHOCTEH KyJIbTYp U | -  KOHTpPOJIbHAs
Typ ¥ TIOYBEHHO- | CIIOBUSI HX BO3Je- | OGHHOCTEW KYylb- | IOYBCHHO- pabora
kiumatuueckux | apiBaHus — (b1.0.02- | Typ M MOYBEHHO- | KIMMATHYECKUX [TIpoMexxyTouHas
yCII0BUI 3.2) kauMatudeckux | ycaosuil — (b1.0.02- | arrecranus:
YCIOBUM— H.2) - 3a4eT C OICH-
(b1.0.02-Y.2) KO
N/1-2nk-6 OO6yuatommiicst fo1- | OOy4varonuiics OOyuarommiics gona- | Texkymas —arrte-
PaccumthiBaeT | JKe€H 3HATh: OOIIe- | IOJDKEH yMETh: | )K€H BIAJIETh: OOIIe- | CTaIus:

110361 yIoOpeHui
(B meiicTByrOIIEM
BeIeCTBE U (pu-
3UYECKOM Macce)

NPUHATBIE  METOJBI
pacuéra 103 ymobpe-
HU (B JIEUCTBYIO-
IIeM BellecTBe U (u-

pPacCUYHMTHIBATH MPUHATHIMH  METOJIa-
N03bl ynoOpeHuit | Mu  pacuéra 703
(B meicTBytomeM | ynoOpeHud (B Jeid-
BellecTBe M (hU- | CTBYIOIIEM BEIIECTBE

- oT4eT 1o J1abo-
patopHoii pabo-
T€;

- TECTUPOBAHUE
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0T TUTAHUPYE-
MYI0 ypOXkKau-
HOCTB C MCITOJIb-
30BaHHEM 00IIIe-
MPUHSATHIX METO-

3UYECKOM Macce) 101
IJIAHUPYEMYIO  YpO-
JKallHOCTh -
(b1.0.02-3.3)

3UYEeCKOHM Macce)
[ox  IUIAaHHUpYeE-
MyIO  ypoxKau-
HOCTb C HCIIOJIb-
30Ba”HUEM OO0IIIEe-

1 (HU3UIECKO Macce)
nHox  IUIAHUPYEMYIO
YPOKATHOCTh -
(b1.0.02-H.3)

- KOHTpOJIbHas
pabora
[TpoMexxyTouHas
arTecranus.

- 3a4eT C OLEH-

J0B IPUHATBIX METO- KOU
nos— (b1.0.02-
v.3)

N-3nx-6 OObyuarommiics m0a- | OOGyuaronuiics OOyuarommiicss non- | Tekymas — atre-
CocraBisieT I1aH | )K€H 3HATh: OCHOB- | IOJDKEH YMETh: | )K€H BIAJeTh: METO- | CTallMs:
pacmpesieNieHuss | Hble TPUHIUIBI CO- | COCTABISITh IUTAH | JaMU M CrIoco0aMu | - OTYeT 1O Jiabo-
ya00peHui ¢ co- | CTaBlIEHUs IUIaHA | paclpesieNieHusl | COCTaBlI€HUs  IUJIaH | paTopHOil pabo-

OmoeHIeM pacripenieneHus yn0OpeHuii ¢ co- | pacrpeneneHus T€;

Hay4HO- ynoOpeHuii ¢ coOuro- | 60 IeHHEM yaoOpeHui ¢ coOo- | - TECTUPOBAHHE
00OCHOBAHHBIX | JIEHUEM HAyYHO- | HAy4HO- JEHUEM HAY4YHO- | - KOHTPOJIbHAsS
MIPUHITAIIOB TIPH- | OOOCHOBAHHBIX TMPH- | 000CHOBAHHBIX 000CHOBaHHBIX paborta
MEHEHHS ya00- | éMOB  MPUMEHEHHS | IPUHIIUAIIOB OPUHIKIIOB  mpuMe- | [IpomexxyTouHas
peHuii u Tpebo- | ynoOpeHuit u Tpedo- | MPUMEHEHHS HEHUS YAOOpPEHWH W | aTTecTalus:
BaHUIl 9KOJIOTU- | BAHUH  JKOJIOTWYe- | yIOOpeHui U | TpeOOBaHMII  3KOJO- | - 3a4eT C OIICH-
YeCcKoM Oe3omac- | CKoil 0e30MmacHOCTH— | TpeOOBaHUN IKO- | THYECKON Oe30IacHo- | Kou

HOCTHU (b1.0.02-3.4) noruyeckor 0e3- | ctu— (b1.0.02-H.4)
OIaCHOCTH—
(b1.0.02-Y 4)

N-4nx-6 Obyuvarommiics moa- | OGyuaronuiics OOyuarommiicss jon- | Tekymas — arre-
Omnpenensier 00- | )K€H 3HaTh: CHOCOOBI | JOKEH yMETh: | )K€H BIAJEeTh: CIIOCO- | CTAIHUS:

IIyto moTped- | ¥ mpuéMbl ompeje- | ompeAensiath o00- | 6aMu  ompeneneHus | - OT4eT mo jabo-

HOCTh B y100pe-
HHUAX U COCTaB-
JISIET 3asIBKH Ha
ux npuodpere-

HUE

JeHussT oOwmer 11o-
TpeOHOCTH B YI00-
PEHHSX W COCTaBJe-
HHHU 3assBKHM Ha HUX
npuoodpeTeHne—
(b1.0.02-3.5)

YO noTpeo-
HOCTHh B ymoOpe-
HUSIX U COCTaB-
JISATh 3adABKHW Ha
uxX  TpuodpeTe-
HHUC

- (b1.0.02-Y.5)

obmell TmoTpedHOCTH
B YAOOpEHMSIX U CO-
CTaBJICHUS 3asBKH Ha
UX TpHoOpeTeHue —
(b1.0.02-H.5)

paTopHoii pabo-
T€;

- TECTUPOBaHUE

- KOHTpOJIbHAs
paborta
IIpomexxyTounas
aTTecTalus:

- 3a4eT C OICH-
KOU

2. IToka3zaTe/n, KpUTEPUM U MIKAJIA OLCHNBAHUS UHINKATOPOB JOCTHKEHUSI KOMIIETeHIIH I
N/-1omk-1 Mcrionb3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCHMIUINH JJIs1 pEIICHUsI CTaHIapT-
HBIX 3a/1a4 B 06.HaCTI/I anOHOMI/II/I C HpI/IMeHeHI/IeM I/IH(l)OpMaI_II/IOHHO-KOMMyHI/IKaI_[I/IOHHI:IX TCXHOJIO0-

TUH
Kputepuu u mkana olieHUBaHUS PE3yIHTATOB 00YUYEHUS 110 JUCITUTIIHE
dopmupyembie — — — —
3VH HenocraTouHbii JocraTounsbrit Cpennuit Bricokuit
YPOBEHD YPOBEHD YPOBEHD YPOBEHD
b1.0.02 -3.1 | OGyyvaronuiics He | OOyuaromuncs OOyuarommiics ¢ | OOyvaronuiicss ¢
3Ha€T OCHOBHBIC | cMab0 3HAeT OcC- | He3HAYUTENbHBIMU | TpeOyemoli crere-
3aKOHBI ecTe- | HOBHBIE  3aKOHBI | OIIMOKAMU M OT- | HRIO IIOJHOTHI U
CTBGHHOHay‘-IHBIX eCTeCTBeHHOHay‘I- JCJIIBHBIMHU np06e— TOYHOCTHU 3HACT
JACHUIUIMH ~ JUIS | HBIX ~ JUCLHUIUIMH | JAMH 3HAET OC- | OCHOBHBIE 3aKOHBI
peH_IeHI/I}I CTaH- | OJIA pGH_IeHI/IH HOBHBEIC 3aKOHBI GCTGCTBGHHOHay‘-I—
JApPTHBIX 3a/lad B | CTAHJIAPTHBIX 3a- | €CTECTBEHHOHAYY- | HBIX  JTUCIHUILIINH
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o0JIacTM  arpoHo- | a4 B OOJIACTH ar- | HeIX  JUCLUIUIMH | 7S peLeHus
MUH C TpPUMEHE- | POHOMUH C TpU- | JUId peLICHHs | CTAaHNAPTHBIX — 3a-
HUEM UH(pOpMalU- | MCHEHUEM UH- | CTAaHJApTHBIX 3a- | Aa4 B oOjacTu ar-
OHHO- ¢dbopmanoHHoO- a4 B 00NacTH ar- | pPOHOMUU C TIpU-
KOMMYHUKAI[MOH- | KOMMYHHKAallMOH- | POHOMHHM C TIIpH- | MEHEHHEM UH-
HBIX TEXHOJIOTUH | HBIX TEXHOJIOTUH | MEHEHHEM uH- | (opMarmoHHO-
(dopManoHHO- KOMMYHHKAIOH-
KOMMYHHUKAIIMOH- | HBIX TEXHOJOTHI
HBIX TEXHOJIOTUHI
b1.0.02- V.1 | O6yuaromuiics He | OOydaronmiics Obyuatonuiics Obyuatronuiics
yMEET HCHOJb30- | CIa00 yMEeT HC- | yMEEeT C HE3HAYHu- | yMEEeT HUCIOJb30-
BaTh OCHOBHBIE | TI0JIb30BATh 0C- | TeJIbHBIMH 3a- | BaThb OCHOBHbIE
3aKOHBI ecTe- | HOBHbIE  3aKOHBI | TPYJAHEHUSIMH HC- | 3AKOHBI ecre-
CTBEHHOHAYYHBIX | €CTECTBEHHOHAy4Y- | [IOJIb30BaTh  OC- | CTBEHHOHAYYHBIX
OUCUMIUIMH ~ AJS | HBIX ~ JWCUUIUIMH | HOBHBIE  3aKOHBI | AMCUUIUIMH  JJIS
pereHus CTaH- | A peILIeHHs | €CTECTBEHHOHAYY- | PELICHUS CTaH-
JApTHBIX 3aJad B | CTAHAAPTHBIX 3a- | HBIX  JUCLMIUIMH | JAPTHBIX 3ajad B
o0lacT  arpoHo- | a4 B O0JIaCTH ar- | JJis pemieHust | 06JacTh  arpoHo-
MHUH C TpPUMEHE- | POHOMHUM C TpHU- | CTAHAAPTHBIX 3a- | MUM C IpUMEHe-
HUEM HH(pOpMAalU- | MCHEHUEM UH- | a4 B obnacTu ar- | HueM uHdopMalu-
OHHO- (bopManoOHHO- POHOMHMHU C TIpPH- | OHHO-
KOMMYHHUKAIIMIOH- | KOMMYHHUKAI[MOH- | MEHEHHEM WH- | KOMMYHUKAaIIHOH-
HBIX TEXHOJIOTUI HBIX TEXHOJIOTUI dbopmMarmoHHO- HBIX TEXHOJIOTUH
KOMMYHHUKAIHOH-
HBIX TEXHOJIOTHH
b1.0.02 - H.1 | Obyuatommiics He | OOyyaromuiics Obyuatonmiicas ¢ | OOyuarommiics
BJIazeeT MeToxaMu | ciabo BiameeTr Me- | HeOOJIBIIMMHU  3a- | CBOOOIHO BIIageeT
¥ HaBbIKaMM IpU- | TOJAMH M HaBbl- | TPYAHEHUSAMHI METOJIaMHU U
MEHEHHs  OCHOB- | KAMM INPUMEHEHHs | BIaJieeT METOaMU | HaBbIKaMU ITpUMe-
HBIX 3aKOHOB €CT€- | OCHOBHBIX 3aKOHOB | U HaBBIKAMH IPH- | HEHUSI OCHOBHBIX
CTBEHHOHAyYHBIX | €CTECTBEHHOHAy4Y- | MEHEHHsS  OCHOB- | 3aKOHOB ecre-
OUCUUIUIMH AN | HBIX  JUCHUIUIMH | HBIX 3aKOHOB €CTe- | CTBEHHOHAYYHBIX
peLeHus CTaH- | AJs pelleHHs] | CTBEHHOHAYYHbIX | AUCLUIUIMH  JJIs
JapTHBIX 3aJad B | CTAHAAPTHBIX  3a- | TUCHMIUIMH  JUIA | PELICHUS CTaH-
o0JlacTH ~ arpoHo- | a4 B O0JIaCTH ar- | peleHus CTaH- | JapTHBIX 33734 B

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

POHOMHH C TIpH-
MEHEHHEM WH-
¢dbopmanoHHoO-

KOMMYHUKaIIUOH-
HBIX TEXHOJIOTHI

JMApTHBIX 33]a4 B
obyacTi  arpoHo-
MUU C TpUMEHe-
HUEeM WH(pOpMaIU-
OHHO-
KOMMYHHKAI[UOH-
HBIX TEXHOJIOTHI

o0acTH  arpoHo-
MHM C TpUMEHe-
HUEeM WH(popMalu-
OHHO-
KOMMYHHKAIHOH-
HBIX TEXHOJIOTUH

N/I-1nk-sBeiOupaeT ontuManbHbie BUIBI YIOOPEHUHN C yUeTOM OMOJOTUUECKHX OCOOCHHOCTEH KYIIhb-
TYp U IIOYBEHHO-KJIMMaTUYECKUX YCIOBUI

Kputepuu u 1mikana olleHUBaHUS PE3yJIbTATOB O0YUYEHUS MO AUCLUILTHHE

®op Ngg)l}{feMme HenocraTouHbii JocraTounsbrit Cpennuit Bricokuit
YPOBEHb YpOBEHb YpOBEHBb YpOBEHBb
b1.0.02 -3.2 | OGyyvaronuiics He | OOyuaromuncs OOyuarommiics ¢ | OOyyvaronuiicss ¢
3Ha€T OCHOBHBIC | cMab0 3HAeT OcC- | He3HAYUTENbHBIMU | TpeOyemoli crere-
BUIBl yNOOpEHUH, | HOBHbBIE BUJBI | OIIMOKAMU U OT- | HbIO MOJHOTHl U
OHMOJIOTHYECKHE yaoOpeHuid, Owo- | IeTbHBIMH TIPOOE- | TOYHOCTH  3HAET
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0COOCHHOCTH
KyJIbTYp M I0Y-
BEHHO-
KIUMaTUYECKHE
YCIIOBHUS UX BO3JIE-
JIBIBAHU A

JOTUYECKHE  OCO-
OEHHOCTU KYJBTYp
u HIOYBEHHO-
KJIMMaTHYECKHE
YCJIOBHSI X BO3JIE-
JIBIBAHUSI

JaMu
HOBHBIC
yaoOpeHuii, Ouo-
JIOTUYECKHE  0CO-
OCHHOCTH KYJIBTYP
n IIOYB€HHO-
KJIMMaTHYEeCKHE
YCJIOBUS UX BO3IC-
JIBIBAHU 1

3HACcT OC-

BUJBI

OCHOBHBIC
yaoOpeHuit, OHo-
JIOTUYECKHE  0CO-
OCHHOCTU KYJIBTYp
u HIOYBEHHO-
KJIMMaTHYECKUE
YCIIOBHSI X BO3JIe-
JIBIBAHUS

BUJIBI

b1.0.02 - V.2 | OGyuaromuiics He | OOygaromuiics Obyuatonuiics Obyuatronuiics
yMeeT BbBIOMpaTh | clal0 yMEeT BHI- | YMEET C HE3Ha4yu- | yMEeT  BBIOMpaTh
ONTUMAJbHBIC BH- | OMPATh ONTHMAIb- | TENEHBIMH 3a- | ONTHMAaJbHBIC BH-
bl yooOpeHuW ¢ | Hple BHIBI YJI00- | TPYAHCHUSIMA BBI- | bl yAOOpEHUH C
y4eToM OHOJIOTH- | peHUH ¢ y4yeToM | Ouparh ONTHMajb- | yI€TOM OHOJIOTH-
YeCKUX OCOOEHHO- | OMOJIOTHUECKUX HbIE BHUIBI YJ00- | YeCKMX OCOOCHHO-
CTell KyJIbTyp U | OCOOCHHOCTEH pEHUN C YyYEeTOM | CT€M KYJIbTYyp H
MTOYBEHHO- KyJIbTYp M TI0Y- | OMOJIOTHYECKUX MOYBEHHO-
KIIMMATHIECKUX BEHHO- 0COOCHHOCTEM KITUMATHIECKHIX
yCIIOBUI KJIIMMaTHYECKIX KyJIbTYp M TOY- | YCIOBUH
yCII0BUI BEHHO-
KIIMMaTHYECKUX
YCJIOBUU
b1.0.02 - H.2 | Obyuwaronuiics nHe | OOyuaromunics OO6yuarommiics ¢ | OOy4Jaronuiics
BIIQJICET METOAAMH | cabo BIaJeeT Me- | HeOONbIIUMU  3a- | CBOOOJHO BIIAJIEET
OlpejieNieHUus] OI- | TOAaMU OIpezesnie- | TPy AHEHUsIMU METOJJaMH  OIIpe-
TUMaJbHBIX BHJIOB | HUS ONTUMAIBHBIX | BIAJEET METOAAMH | JICTICHUS OTITH-
yAOOpeHuil c yue- | BUAOB YAOOpEHUM | OmpeesieHusi OI- | MaJbHBIX  BHJIOB
TOM  OWoNOoruYe- | C y4eToM OHOJIO- | THMAIBHBIX BUIOB | YIOOpPEHH C yde-
CKMX  OCOOCHHO- | THYECKUX OCOOCH- | ynoOpeHuid ¢ yde- | ToM  Owojoruye-
CTell KyJIbTyp U | HOCTeW KYJbTYp M | TOM  OHOJNOTHYe- | CKHX  0COOEHHO-
MTOYBEHHO- MTOYBEHHO- CKUX  OCOOEHHO- | cTell KYJIbTYyp U
KIIMMaTHIECKUX KIIMMaTHIECKIX CTe KyJIbTyp H | OYBCHHO-
YCIIOBUM YCIIOBUM MMOYBEHHO- KJIIMMaTUYECKUX
KIIMMaTUYECKUX YCIIOBHM
YCIIOBUU

N1-2nk-sPaccunThiBaeT 10361 y10OpEHUI (B JSHCTBYIONIEM BEIIECTBE U (PU3MUECKOM Macce) Mo/ Tia-
HUPYEMYIO YPOXKAHOCTh C UCIIOIh30BAHUEM OOIICTIPUHSITHIX METOJIOB

Kputepun u mkana orieHUBaHUS pe3yJIbTaTOB O0YUYEHHUS MO JUCLIUIUINHE

d)ophgé}/)gleMble HenocraTounsiii JocraTtounbrit Cpenunuit Bricokuit
YPOBEHb YPOBEHb YPOBEHB YPOBEHB

b1.0.02 - 3.3 | OGyyaromuiics He | OOyvaromuiics OOyuatommiics ¢ | OOyvaromuiics ¢
3HAeT OOIIEeTpPUHSA- | cTab0 3HaeT 00- | He3HAYUTEIbHBIMH | TpeOyeMoil cTerme-
ThIE METOJBl pac- | IMCTPUHATBIE Me- | OIMMOKaMU W OT- | HbIO TMOJHOTHl U
yéra 103 ymaoOpe- | TOABl pacuéra 103 | IENBHBIMHA TMPOOE- | TOYHOCTH  3HAET
HUHl (B JEHCTBYIO- | yIOOpeHUi (B | mamu 3HaeT oOuie- | OOIIENPUHSATHIC
IIeM BEIIECTBE U | JICHCTBYIOLIEM NPUHSATBIE METOMABI | METOIBI  pacuéra
¢dusnueckoii Mac- | BemecTBe U Qu3M- | pacuéra 103 ymod- | 103 yaoOpeHuit (B
c€) MoJ IUIaHUPY- | YECKOM Macce) moA | peHul (B JeH- | IEeUCTBYIOIIEM
EMYIO ypOXKaii- | MIaHUPYEMYIO CTBYIOLIIEM BeIlle- | BEIECTBE U (PHU3H-
HOCTb YPOKallHOCTb cTBe U (u3MUe- | YECKON Macce) Mo

CKOM Macce) II0J

IUIAHUPYEMYIO
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TJIAHUPYEMYIO YPOKAITHOCTh
YPOKAMHOCTh
b1.0.02 - V.3 | Obyuatonuiics He | OOyuaromunics OO0yuaromumiics OO0yuarommiics

YMEET PpacCUYHTHI- | CIad0 yMeeT pac- | yMeeT C HEe3Hayu- | yMEeeT pPacCUUTHI-
BaTh /O3Bl YA00- | CYUUTHIBATh  JO3bI | TEIbHBIMU 3a- | BaTh JI03bl YyA00-
penuii (B meil- | ynoOpeHuit (B | TpyIHEHUsAMHU pac- | peHUH (B 1eil-
CTBYIOILIEM Bellle- | JeHCTBYIOIIEM CUMTHIBATh  JIO3BI | CTBYIOLIEM Bellle-
cTBe H (u3MyUe- | BemecTBe U GU3U- | yIoOpeHui (B| ctBe u (uznye-
CKOM Macce) MoJ | YeCKOM Macce) Mo | JEHCTBYIOLIEM CKOM Macce) II0J
TUTAHUPYEMYIO TUTAHUPYEMYIO BelecTBe U (HU3H- | ITAHUPYEMYIO
YPOKallHOCTb C | YpOKallHOCTb C | YECKOM Macce) Moj | ypOKailHOCTh c
WCIOJIb30BAHUEM | HCIIOB30BAHUEM | TUTAHUPYEMYIO HCIIOJIb30BaHNEM
OOIIETTPUHSATHIX OOIIETTPUHSATHIX YPOXKaHHOCTh C | OOIIEeTIPUHSATHIX
METO/IOB METO/IOB UCIIOJIb30BAaHUEM | METOOB

OOIIETTPUHSATHIX

METOJIOB

b1.0.02 - H.3 | Obyuatonuiics He | OOyuaromunics OO6yuarommiics ¢ | OOy4Jaronuiics

BIIAJICET o0me- | cmabo BIIQJICCT | HEOONMBIIMMH  3a- | CBOOOJHO BIAJEET
MPUHATHIMU METO- | OOIIECTIPUHATHIMU | TPYAHEHUSIMU O0OLIETPUHSATHIMU
JaMH pacu€ra J103 | METOJAaMH pacu€Ta | BIAJIEET o0rmie- | MmerogamMu pacuéra

ynoOpeHui (B
JEUCTBYIOILIEM

BeIeCTBE U (Pu3H-
YeCKOl Macce) 1o

103 ynoopenuii (B
JEHCTBYIOILIEM

BeIeCTBE U (PU3H-
YeCKOl Macce) 1o

HNPUHATBIMU METO-
JaMH pacuéra 103
yaoOpeHui (B
JIEUCTBYIOILLIEM

103 ynoopenuii (B
JIEUCTBYIOILIEM

BeIeCTBE U (pu3u-
YEeCKOM Macce) moj

IJIAHUPYEMYIO IJIAHUPYEMYIO BellecTBe U (HU3M- | IIIAHUPYEMYIO
YPOKalHOCTb YPOKalHOCTb YECKOM Macce) MoJl | ypOKaHOCTh
IJIAaHUPYEMYIO
YPOKAMHOCTh

N/I-3nk-sCocTaBisieT miaH pacupeneiacHus yao0peHuit ¢ OO0 IeHneM Hay9HO-000CHOBAaHHBIX

MPUHIIUIIOB IPUMEHEHUS YI00pEeHUH U TpeOOBaHUI SKOIOTHYECKO 0€30MacHOCTH

Kputepuu u 1mikana olleHUBaHUS PE3yJIbTaTOB O0YUYEHUS MO AUCIUILTHHE

®op Ngg)l}{feMme HenocraTouHbii JocraTounsbrit Cpennuit Bricokuit
YpOBEHb YPOBEHb YPOBEHb YPOBEHb
b1.0.02 -3.4 | OGyyvaronuiics He | OOyuaromuncs OOyuarommiics ¢ | OOyvaronuiicss ¢
3HaeT OCHOBHBIC | cTab0 3HACT OC- | HE3HAYUTENbHBIMU | TpeOyeMol cTere-
TIPUHIIMIIBI CO- | HOBHbIE TPUHIU- | OMIMOKAMH W OT- | HBIO TIOJHOTHl H
CTaBJICHMsS IUIaHA | MBI  COCTaBJCHMA | JCNBHBIMU MpOOe- | TOYHOCTH  3HAeT
pacnpezeneHus IJlaHa pachpene- | JaMd 3HaeT OcC- | OCHOBHbIE  IPHH-
ynoOpeHuid ¢ co- | JeHus ynoOpeHui | HOBHbIE MPHUHLU- | LUl COCTABICHUS
OmolleHueM Hayd- | ¢ COOJIOJEHHEM | bl  COCTaBJIEHUS | IUIaHAa  pachpee-
HO-000OCHOBAHHBIX | HAYYHO- IUIaHA pacrpese- | JIeHUus yaoOpeHuit
npuéMOB  MpUMe- | 00OCHOBAHHBIX JIeHUsT yJIOOpeHuid | ¢ CcoOIoIeHueM
HeHHsI ynoOpeHui | mpuéMOB TpHUMe- | ¢ COOJIIOJICHHEM | HAy4YHO-
" TpeOOBaHMil | HEHUS YIOOpEHUH | HAy4IHO- 000CHOBaHHBIX
9KOJIOTMUYECKOI u TpeGoBaHUl | 000CHOBAaHHBIX npuéMOB  INpUMe-
0€301acHOCTH IKOJIOTUYECKOMN npuéMOB  TNpUMeE- | HEHHsl  yJI0OpeHUi
0e30macHOCTH HEHHUs yNoOpeHuut | u TpeOoBaHUI
u TpeOOBaHUH | IKOJOTUUECKON
HKOJIOTUYECKOM 0€3011aCHOCTH
0e30MacHOCTH
51.0.02 - V.4 | OGyyvaromuiics He | OO0ygaromuiics Obyuaronmiics Obyuaroumiics
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YMEET COCTaBJIATh
IUIaH pacrpenere-
HUS YI0OpeHuu ¢
co0JII0ICHHEM
HAy4YHO-
000CHOBaHHBIX
NPHUHIUIIOB  TIPH-
MEHEHHUs1 yaoope-
HUHM 1 TpeOoBaHU

cmabo ymeer co-
CTaBJIATh UTaH
pacripeneneHus

yaoOpeHuid ¢ co-
OJIFOZICHUEM Hay4-
HO-000CHOBaHHBIX
NPUHIUIIOB  TIPH-
MEHEHHUs1 yaoope-
HUHN 1 TpeOoBaHU

yMeeT C HEe3HayH-
TCIbHBIMHA 3a-
TPYJIHEHUSIMH  CO-
CTaBJIATH I1J1aH
pacnpeeeHus

yaoOpeHur ¢ co-
OJIFOZICHUEM Hay4-
HO-000CHOBAHHBIX
[NPUHLUIIOB  IIPH-

YMEET COCTaBIISITh
IUIaH pacrpenene-
HUA yooOpeHuin ¢
co0uroIeHeM
HaY4YHO-
000CHOBAaHHBIX
NPUHIUIIOB  TIPHU-
MEHEHUs1 yaoope-
HUIl 1 TpeOoBaHUU

AKOJIOTUYECKOMN AKOJIOTUYECKOM MEHEHHUsI yJI00pe- | IKOJOTUUECKON
0e30MmacHOCTH 0e30MmacHOCTH HUH U TpeOoBaHMii | 0€30MaCHOCTH
3KOJIOTUYECKON
0e30MacHOCTH
b1.0.02 - H.4 | Obyuatommiics He | OOyyaromuiics OOyuatonmiics ¢ | OOyuarommiics
BJazeeT MeTomaMu | ciabo BiameeT mMe- | HeOOJIBIIMMHU  3a- | CBOOOIHO BIIageeT
U crocobamMu C€o- | TOJAMH W CIIOCO- | TPYAHCHUSIMH METOJIJaMU U CIIO-

CTaBJIGHUA  IUIaH
pacmpeeneHus

ynoOpeHuid ¢ co-
OnoZicHHeM Hayuy-
HO-000CHOBaHHBIX
MPUHIINIIOB  TIPU-
MEHEHHs ynoope-
HUHN 1 TpeOoBaHU
9KOJIOTUYECKON

0€e30MacHOCTH

0aMM COCTaBJICHHUSA
IUIaH pacrpeene-
HUS yI0OpeHuu ¢
COOIIIOICHUEM
HayYHO-
000CHOBAHHBIX
MPUHIIMIIOB  IIPH-
MEHEHHUs1 yaoope-
HUW U TpeOOoBaHUH
JKOJIOTHYECKOMH
0e30IMacHOCTH

BJIaJIEET METOJaMH
u crnocobamMu Co-
CTaBJIEHUS  IUIaH
pacnpeneneHus

yaoOpeHuii ¢ co-
OnoZIeHreM Hayd-
HO-00OCHOBAHHBIX
NPHUHIIMIIOB  TIPH-
MEHEHHUsI yJoope-
HUW U TpeOoBaHUH
3KOJIOTHYECKOM

0€30IacHOCTH

cobaMHu cocTasJie-
HUS IJIaH pacmpe-
JeneHust  yaoope-
HUH C COOJIIOIEHNU-
eM HAyYHO-
000CHOBAHHBIX

MPHUHIIAIIOB  TPH-
MEHEHUs1 yaoope-
HUW U TpeOoBaHUH
9KOJIOTHYSCKOU

0e30MmacHOCTH

N /1-4nk-6 OnpenensieT o0I11yr0 NOTPpeOHOCTh B YIOOPEHUSIX U COCTABIISIET 3assBKU HA UX MIPUOOPETCHHE

Kputepun u mkana olieHUBaHUS Pe3yJIbTaTOB O0YUYEHHUS MO JUCLHUIUINHE

d)ophgé}/)gleMble HenocraTounsiii JoctraTounbrit Cpenuuit Bricokuit
YPOBEHb YPOBEHb YpPOBEHB YpPOBEHB
b1.0.02 - 3.5 | OGyuaromuiics He | OOyvaromuiics OOyuatommiics ¢ | OOyvaromuiics ¢
3HAeT CMocoOBl W | cab0 3HAET CIO- | He3HAYUTEIBHBIMH | TpeOyeMoil cTerme-
npuéMbl  ompene- | coObl W TPHUEMBI | OMUOKAMU H  OT- | HBIO TIOJHOTHI |
JieHUus OoOImel Tmo- | ompeaeneHuss 00- | AeTbHBIMA TIPo0e- | TOYHOCTH 3HAET
TpeOHOCTH B | el TOTPEOHOCTH | TaMU 3HAET CIO- | CHOCOOBl U TpHE-
yIOOpEHUSAX W CO- | B yAOOpPEHHSX U | COOBI W TPUEMBI | MBI  OTIPENEICHUS
CTaBJICHWU 3asBKH | COCTABIIEHWU  3a- | ompeneieHus 00- | oOmeit morpedHo-
Ha WX MpUOOpeTe- | SBKM Ha WX NPH- | el TOTPeOHOCTH | CTH B YI0OpEHUX
HUE obOpeTeHue B yHOOpEHUSX W |H COCTaBJICHHUH
COCTaBJICHUHM  3a- | 3asBKM Ha HX TpPH-
SBKH Ha WX TMpH- | oOpeTeHue
obpereHune
b1.0.02-V.5 | OGyuaromuiics He | OOydaromuiics Ob6yuatronuiics Ob6yuaronuiics
yMEEeT OIpEeNeNiTh | CI1ado YMEET | yMeeT C He3HAuu- | yMEeeT OINpENeisTh
o0y  moTped- | ompenensaTh  00- | TeNbHBIMH 3a- | o0myr0  moTpeo-
HOCTh B ya00pe- | Myl MOTPEeOHOCTh | TPYAHECHUSIMHU HOCTh B YynoOpe-
HUSX H COCTaB- | B YIOOpPEHHSIX U | OPEAeNsATh  00- | HUAX M  COCTaB-

JSATB3assBKA Ha HX
npuodpeTeHue

COCTaBIISITh 3asBKU
Ha WX mpuobpere-

Iy MOTPeOHOCTH
B yIOOpeHusix u

JSATB3asBKA Ha MX
npuolpereHue
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HUE COCTABJIATh 3asIBKU
Ha UX mpuodpere-
HHE
b1.0.02 - H.5 | Obyuatommiics He | OOyuaromuiics OOyuatonmiics ¢ | OOyuarommiics
BiazeeT croocoba- | ciaabo BJIafeeT | HEOOJBIIMMU  3a- | CBOOOIHO BIIALEET
MH  OIpeleNeHus | crocodamMu ompe- | TPYAHEHUSIMHU criocodamu  ompe-
oOmelt MmoTpeOHO- | JeIeHHS oOmiel | Birazmeer criocoOa- | meneHuss — oOIei
CTH B yIOOpEHHSX | MOTpeOHOCTH B | MU  ONpEIEICHHS | MOTPEOHOCTH B

U COCTaBIICHHS 3a-
SAIBKM Ha HUX HpHU-
oOpereHue

yIOOpEHUsX U CO-
CTAaBJICHUA 3adaABKU
Ha WX mpuodpere-
HHUC

obmelr moTpedHO-
CTH B yAOOpEHHsIX
M COCTaBIICHHSA 3a-

yAOOpEHUsX U CO-
CTaBJICHUA 3asi1BKU
Ha WX Mpuoodpere-
HHUC

SBKHM Ha HUX IpU-
obpereHune

3. TunoBble KOHTPOJIbHBIE 3aJaHNS U (MJIH) HHbIe MATEPUAJIbI, HEOOXOAUMBIE /15l OLEHKH
3HAHMA, YMeHHUii, HABHIKOB H (MJIH) ONBITA AeSITeJIbHOCTH, XapaKTePU3y0IHNX
chopMHPOBAHHOCTH KOMIIETEHIIUI B MpoIecce OCBOCHUS JUCIUIIMHBI

YyebHOo-MeToanuecKue pa3paboTku umeroTes B HayuHoit OuOnmoTeke u  AICKTPOHHOW WH-
¢dopmanmonno-odpazoBarenbHoi cpene PI'BOY BO HOxHo-Ypanbckuii AY:

1. Arpoxumus [DIeKTpOHHBIN pecypc] : METOAMYECKHUE YKA3aHUS M0 U3YUCHHUIO TUCIUTUINHBI U
3aJIaHMsl 111 KOHTPOJIbHOM PaboThI 711 00y9aronuxcs Mo nmporpaMMamM OakaiiaBpuara (3ao4dHast hop-
Ma o0yueHus)[mno Ha-npaBiaeHusIM MoAroToBKH: 35.03.05 «CanoBoacTBo», 35.03.07 «TexHomorus
MIPOM3BOJICTBA U MEPEPadOTKH CETbCKOX03SIMCTBEHHOM npoxyKuuu»| / coct. Cunssckuii U. B. ; FOx-
Ho-Ypanbckuil 'AY, UHcTuTyT arposkonorun .— Muacckoe: HOxHo-Ypansckuii ['AY, 2020 .— 35
c. http://nb.sursau.ru:8080/localdocs/iae/ppm162.pdf

2. XUMHUYECKUH COCTaB M MUTaHHUE PACTCHUH [DIEKTPOHHBIN pecypc] : ydeOHO-METOA. YKa3aHUs
JUIsl Ta0OpaTOPHBIX 3aHATHH [y OakagaBpOB OYHOM M 3a04HOM (opM OOydeHMs] HarpaBiICHUUN
35.03.03 Arpoxumus u arponousoBegeHue; 35.03.04 Arponomus; 35.03.07 Texnonorusi npousBo-
CTBa M MepepabOTKH CENbCKOX03sHCTBeHHON npoaykiuu] / FOxuo-Ypansckuii ['AY, UucTtuTyT arpo-
skojoruu ; cocT. M. B. Cunsasckuii. - Muacckoe: FOxno-Ypansckuit 'AY, 2018. - 36 ¢. Anpec B ceTu:
http://nb.sursau.ru:8080/localdocs/iae/ppm120.pdf

3. Xwumuueckas MeTHopaIys MoYB : y4eOHO-METOAUYECKasi pa3padoTKa MO TUCIUIUIMHE «ATpo-
XUMUs» sl OaKaJaBpOB OYHOU M 3a09HOM (opM 0OydeHHs, 00yJaronuXcsl 10 HAMPaBJICHUSM TOJITO-
toBKH: 35.03.03 Arpoxumust u arponouBoBenenue, 35.03.04 Arponomus, 35.03.05 Canosoactso /
coct. M.B. Cunsisckuii ; FOxno-Ypaneckuii ['AY, Uucturyr arposkosiorun .— Mmuacckoe: FOxHO-
Ypansckuii T'AY, 2020 — 31 C. — Pexxum JOCTY-
na: http://nb.sursau.ru:8080/localdocs/iae/ppm159.pdf

4. TlouyBa KaKk MCTOYHHMK MUTAHUS ISl pacTECHUH : ydeOHO-MeToandYecKas pa3paboTka Mo TUCITH-
IJTHHE «ATPOXUMHUSI» Ui OaKajlaBpOB OYHOUM M 3a04HOM opM oOydeHHs, 00yUJaIOIMUXCs TT0 HAMpPaB-
nenusm noarotoBku: 35.03.03 Arpoxumus u arponouBoBenenue, 35.03.04 Arponomus, 35.03.05 Ca-
noBoacTBo / coct. M.B. Cunsisckuii ; FOxno-Ypansckuii 'AY, UHcTuTyT arposkonoruu .— Mmuac-
CKOE: OsxHO-Ypanbckuii TAY, 2020 — 34 c. — Pexum JOCTY-
na: http://nb.sursau.ru:8080/localdocs/iae/ppm160.pdf

4. MeToauyeckne MaTepuaJbl, ONpeaesioline NpoueIypbl OHeHUBAHNS 3HAHUI, YMEHUIA,
HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH, XapPAKTEPU3YIOIIUX C(POPMUPOBAHHOCTH
KOMIIeTeHII M

B nmanHOM paszgeiie METOOMYECKUE MATEPHAIIbI, OIPEIEIISIOIINE TPOLELypPhl OLICHUBAaHUS 3Ha-
HUM, YMEHUH, HABBIKOB, XapaKTEPU3YIOLUINX 0a30BbIi 3Tan (GOPMHUPOBAHUS KOMIIETECHIIMNA MO TUCIIH-
IUIMHE «ATPOXUMHUS», PUBEIEHBI MPUMEHUTEIBHO K KaXKIAOMY M3 HCIOJIB3YEMBIX BUIOB TEKYILErO
KOHTPOJISl YCIIEBAEMOCTH M MPOMEXKYTOYHOM aTTECTAlUN 00Yy4atOLIIXCS.

32




4.1. OuenoyHble cpeacTBa IS MPOBEICHUS TEKYIero KOHTPOJIsA YCIIeBAeMOCTH, B TOM

yucjie HpaKTI/l‘IeCKOﬁ MNOoATOTOBKH

4.1.1. OTuyéT no 1abopaTopHoii padore

OtyeT 1o J1abopaTopHOM paboTe UCIOJIB3YETCS JIJISl OIICHKH KauyecTBa OCBOCHHS O0YJArOIIIMCS
OCHOBHOH TpodeccCHOHaTbHONH 00pa30BaTENbHOM MPOTrpaMMBbl MO OTJACIBHBIM TE€MaM JAUCIUIUINHBL.
Coneprxanuie u popma oTdeTa 1o Jab0paTOPHBIM padOTaM MPUBOAUTCS B METOJHMUECKUX YKa3aHUSAX K
nabopatopubM padoram (1. 3 @OC). ConepxaHue oT4eTa U KPUTEPUU OLIEHKU OTuYeTa (Tadil.) J0BO-
ISITCSL IO CBEJCHUS OOYYaIONIMXCsl B Hadaye 3aHATHH. OTYET OIEHUBACTCS OICHKOH «3a4TCHO», «HE
3ayTeHo». OlLIeHKa «3auTeHO» CTaBUTCA OOydaronmmcs, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KpH-
TEPUsIM, YCTAHOBJICHHBIM ISl TTOJIOKUTEIBHBIX OICHOK («OTIMYHO», «XOPOIIO», «yIOBIECTBOPHTEIb-
HO»). O1ieHKa 00BABISIETCS 00YYaIOEMyCsl HETTOCPEICTBEHHO TIOCIIE CIaYH OTUeTa.

HIkana

Kpurepun oueHuBanus

O11leHKa «3a4TEHO»

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

- YMEHHE BBICKa3bIBaTh U OOOCHOBAaTh CBOM CYXJECHHUS IPU OTBETE Ha
KOHTPOJIBHBIE BOIIPOCHI;

- YMEHHE NMPOBOIUTH U OLIEHUBATh PE3yIbTaThl U3MEPEHUI;

- CIIOCOOHOCTH pa3pelIaTh KOHKPETHbIE CUTyalluy (JOMyCKAaeTCsl HaIu4yKe
MaJIO3HAYUTENIbHBIX OIIMOOK WM HEJOCTATOYHO IMOJIHOE PACKPBITUE CO-
ACPIKAHUSA BOIIPOCAa WK MOIrpCIIHOCTL HCIIPUHIUIINAIIBHOTO XapaKTCpa B
OTBETE Ha BOIPOCHI).

O1eHKa «HE 3aU4TEHO»

- OTCYTCTBHE HEOOXOIMUMBIX TEOPETUUECKUX 3HAHUH; JOMYIICHBI OIIUOKH
B ONpE/IENICHNH TIOHATHH U ONMMCAHUN M3Y4aeMbIX SIBICHUH U IPOIECCOB,
MCKa)KEeH UX CMBICII, HE IPAaBUJIBHO OLEHUBAIOTCS PE3YJIbTAaThl U3MEPEHHUIT;
- HE3HAaHWE OCHOBHOI'O MaTepHala y4eOHOW IMPOTrpaMMBbl, JOITYCKAalOTCS
rpyObie oIiOKY B U3JI0KEHUH.

Kpurepun omnenku otBera (Tabi.) MOBOASATCSA 0 CBEICHHs OOydYaIOIIMXCS B Haudaje 3aHATHM.
OneHka oOBSBISETCS 00YUAIOMIEMyCsl HEIOCPEACTBEHHO TT0CTIE OTBETA.

Hlkana Kpurtepun oneHuBaHusi
- 00yyaroIuiics IOJTHO YCBOUJ YUeOHBIN MaTepua;
- TMPOSIBIISICT HABBIKKM aHalIM3a, 0000IIEHUs, KPUTHUECKOTO OCMBICICHUS U
BOCIIpUATHS WH(DOpPMAIINK, HABBIKU OMHMCAHUS OCHOBHBIX (PU3NYECKUX 3a-
KOHOB, SIBIICHUI U TTPOIIECCOB;
Oneika 5 - Matepua U3JI0KEeH IPaMOTHO, B OMPEJICICHHON JOTHYECKOM Mocaea0Ba-
(OTIHHHO) TEITBHOCTH, TOYHO MCTIOJB3YETCS TEPMUHOJIOTHUS;
- TMOKAa3aHO YMEHUE WJUIIOCTPUPOBATH TEOPETHUUECKUE MOJIOKEHUS KOH-
KPETHBIMHU TIPUMEPAMH, IPUMEHSTh UX B HOBOM CUTYAIUH;
- MPOAEMOHCTPUPOBAHO YMEHHE pelIaTh 3a/1a4H;
- MOTYT OBITh JOMYIIEHBI OJIHA—]BE HETOYHOCTH MPH OCBEIICHUU BTOPO-
CTENEHHBIX BOIIPOCOB.
OTBET YyJIOBJIETBOPSIET B OCHOBHOM TPEOOBAHUSIM Ha OILICHKY «5», HO TpH
3TOM HMEET MECTO OJIMH U3 HEJOCTaTKOB:
Onecuka 4
(xopo1o) - B YCBOCHUHU y4eOHOTO MaTepuasia JOMyIIeHbl HeOONbIIHe MpoOeIbl, He
MCKa3UBIIIHE COJEPKaHUE OTBETA;
- B pEIIEHUH 33/1a4 JOMYIIEHbl HE3HAYNTEIbHBIC HETOYHOCTH.
- HEMOJIHO WJIM HETOCIEA0BaTeIbHO PACKPBITO COACpKaHNUE MaTepuania, HO
Ouenka 3 MOKa3aHO 00IIee MOHMMaHUE BOMPOCa W MPOJEMOHCTPUPOBAHBI YMEHHS,
(YIIOBIETBOPUTENBHO) | JOCTATOYHbIE JJIsI TaJbHEUIIEr0 YCBOCHUSI MaTepHaa;

- UMCJIIUCh 3aTPYAHCHUSA WM AONYIICHBI OImuOKU B onpcaciICHUM TTOHA-
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TUH, UCIIOJIb30BAHUN TEPMHUHOJIOTHH, OMUCAHUU (PU3HMUYECKHUX 3aKOHOB, SIB-
JIEHUW M TMPOIECCOB, PEIICHUH 3a/1a4, UCIPABIICHHBIE MOCIE HECKOJIbKUX
HABOJSIIIUX BOIIPOCOB;

- HETIOJTHOE 3HAHUE TEOPETHUECKOTO MaTepraa; 00yJaroluiicss He MOKET
MIPUMEHHUTH TEOPHUIO B HOBOW CUTYALIUH.

OneHka 2
(HEyJOBIETBOPUTEIILHO)

- HE PaCKpBHITO OCHOBHOE CO/IEp)KaHHe yueOHOTO MaTepuana;

- 00HapyXeHO HE3HAHHE WM HETIOHMMaHHWe OOJIbIIeH MM HanboJiee Bax-
HOM YacTu yueOHOro Marepuarna;

- IOMYIIEHBI OMIMOKU B ONPENCICHUN MOHSITHIA, IPH UCTIOIB30BAHUU TEP-
MUHOJIOTHH, B ONUCAaHUM (PU3UYECKUX 3aKOHOB, SBJICHUNA M IPOILIECCOB,
pelIeHNH 3aj1a4d, KOTOPbIE HE MCIPABIICHBI MOCIE HECKOJIBKUX HABOSIINAX

BOIIPOCOB.

4.1.2. TectrupoBanue

TGCTI/IpOBaHI/Ie HCIOJIB3YCTCA JIA OLCHKU Ka4Y€CTBa OCBOCHUS 06y‘-IaIOH_II/IMC$I OCHOBHOM npo-

(beccroHanbHON 00pa30BaTEIbHON MPOTrPaMMBbl MO OTJENBHBIM TEMaM WM pa3/ienaM AUCLUILUINHBL.
Tect mpencraBnser coOOil KOMIUIEKC CTaHIAPTU3MPOBAHHBIX 3alaHUM, MO3BOJISIOUIMNA YHIPOCTUTH
IpoLeypy U3MEpEHUsl 3HaHUH U yMeHHi oOyuaromuxcs. OOydaronMes BbIJAIOTCS TECTOBBIE 3aja-
HUS C (OPMYIHUPOBKOIM BOIIPOCOB M MPEIOKESHUEM BBIOPATh OJMH MPABHILHBIA OTBET U3 HECKOJIBKUX
BapUAaHTOB OTBETOB.

Ne OueHoYHbIE CpeICTBA Kong 1 naumeHoBaHue uH-
TecTHpoBaHHue JTUKAaTOpa KOMIETEHITUN
1 | Illumanue pacmenuii N-1omxk-1

1. Kak pacTeHus ycBanBarOT NUTATENIbHBIE BEIIECTBA?

A) Y3 TIOYBBI ¥ BO3/IYX4;

b) u3 nouBkr;

W3 mouBkl, BOJIBI M BO3/TyXaA.

2. YTo HEOOXOIMMO PACTECHUSIM JJI1 HOPMAJIBHOT'O pa3BUTHs?
A) Temno, cBeT, JIEMEHTHI IUTAHMS, BOJA;

b) sanemenThI muTaHUS;

B) Temnio, s1eMeHTHI MUTAHUS, CBET.

3. OcHoBHast yacTh O0IIEH MacChl CyXOTro BEIIEeCTBA

A) OenKu, )KUPHI, YTIICBOIBI;

b) Genku u KupsI;

B) Genku u yrineBossI.

4. Macca cyxoro BeliecTBa B ToMarax, nepiax u orypuax:
A) 4-8%;

b) 5-10%;

B)2-3%;

5. Macca cyxoro BellecTBa B 3JaKax:

A) 85-88%:;

b) 90-95%;

B)70-80%.

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

b) yrnepon, Bonopon, a3or;

B) Bogopon, azot, kuciopoa.

6. ®aronuTO3 3TO:

A) 3axXBaT KJIETKOM TBEPJIbIX YACTHIL;

B) 3axBar Karmeib KUJIKUX BEIIECTB;

B) 3axBat 1 TBEPABIX U KUAKUX YACTHIL.

Hcnone3yer OCHOBHBIE 3a-
KOHBI €CTECTBEHHOHAYYHBIX
JUCLHMIUINH I pELIeHUs
CTaHJAPTHBIX 3a/1a4 B 00J1a-
CTHU anOHOMI/II/I C HpI/IMeHG—

HUEM nH(pOpMaIMOHHO-
KOMMYHHKAIIUOHHBIX TEX-
HOJIOTUH
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7. IlugOoMUTO3 3TO:

A) 3axBaT Kanejb )KAJIKUX BEIIECTB;

b) 3axBar TBepABIX YACTHII;

B) 3axBaT 1 TBepIbIX U KUJKUX YACTHII.

Kanuiinvie yooopenus

1. Ponpb Kanus B ®U3HU pacTEHUI?

a) Kanuii siBnsieTcsi OIHUM U3 OCHOBHBIX 3JIEMEHTOB MUHEPAJIb-
HOTI'O ITUTaHUs paCTEHUN

6) Co3naet OiaronpusiHbIe yCIOBHUS.

B) OTnyruBaeT BpeIUTeNei.

2. KpyrmiHbie MECTOPOXKICHHS KaTUHHBIX COJICH?

a) CackaueBaHCKOE MECTOPOKICHUE

0) BepxHekaMcKkoe MECTOPOXKICHUE

B) D10 XuMu4eckas (popmyia, co3gaHHas HCKYCCTBEHHO

3. Kak noiy4aroT XJIOpUCTBIN Kaauii?

a) B3zanmoieiicTBUEeM THAPOKCUIA KIS C COJISTHOM KHCIOTOM:
KOH + HCI — KC1 + H,0O

0) BzanmopeiicTBueM rupoKCcHaa KaIus C COJSTHON KUCTOTOM:
KOH + Cl - KCl + O;

B) B3auMopencTBueM ruipokcuia Kajaus ¢ COJISTHONW KUCTIOTOM:
KCI + HCIl — H,0O+ KOH

4. Kakve npoMBIIUIEHHBIE OTXO/IbI UCIIOIB3YIOTCA B KAYE€CTBE
KaJIMHHBIX y100peHuii?

a) 'ymyc

0) Onunku

B) MbuIbHAs BOJA

Muxposnemenmuol u MUKPOYOOOpeHUs

1. MUKpO3JIEMEHTBI —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.Kakue mouBsI caMmbie OOraThie MUKPOIJIEMEHTAMH.
a) UepHO3EeMHEIE.

0) JlepHOBO-TIOI30TUCTHIE

B) CyTJIMHUCTHIE.

4.Henoctatok Zn B pacTEHUAX IPU3HAKU

a) XJ10p03 U pO3ETOYHOCTh

0) CyXoCTh BETOK

B) Onanenne ¥ THUEHUE TIJI0JIOB.

Opeanuueckue y0oopeHust

1.YT0 BXOAUT B COCTAB HaBO3a

a) TBEPJIbIC BBIICICHUS KUBOTHBIX, KUKUE BBIJCICHHS )KHBOT-
HBIX, OJICTHIIKA

0) TBEepJbIC BHICICHUS KUBOTHBIX, TTOJICTUIIKA

B) JKHJIKHE BBIJICJICHHS YKUBOTHBIX, IIOJACTHUIIKA

2.Uem OoraTsl TBEpbIC BBIICICHUS KUBOTHBIX ?

a) Azot, dpocdop, Kanuii
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0) Azort, pochop, KambIuit

B) ®ocdop, kanbuuit

3. I'maBHas 3aaya pallMOHAJILHOTO XpaHEHUsI HaBO3a

a) YMEHBIINUTH MOTEPU aMMHUaKa

0) YBennuuTh MOTEpU aMMHAKa

4. K yeMy MpUBOJIUT OTCYTCTBHE WJIM HEJOCTATOK TOICTHIIKH
JUIS HaBO3a

a) Bce ykazaHHbIe HI)KE BapUAHTHI OTBETOB

0) yTeuka HaBO3HOM KUKHU

B) O0JbIlIME TOTEPH AMMHAYHOTO a30Ta

') YMCHbIIIAET HAKOIJICHUE HaBO3a B XO3SHCTBE

5. Yrto 100aBaAIOT Ul yMEHbBILIEHUS TOTEPH a30Ta U3 MITUYHETO
nometa?

a) Topd, cyxoit meperHoit, mopomKoBUAHBIN cyniepdocdar

0) MOPOIIKOBUIHBIH cynepdocdaT

B) Topd, cyxoii mepernoi

I') CyXOH MeperHoii, MOpoIKOBUIHBIN cynepdocdar

6. U3 gero cocrout Topdh?

a) paCTUTEIHHBIX OCTATKOB, MUHEPAIbHBIX BEIIECTB

0) MUHEpAJTbHBIX BEIIECTB

B) PaCTUTENBHBIX OCTaTKOB

7.4T0 MpOUCXOIUT MO BIUSHUEM HaBo3a ¢ Tophom?

a) YMEHbIIIAeTCsl KUCIOTHOCTH Topda, ycriIuBaeTcs Ouonormye-
CKas AeSITeIbHOCTh B KOMITOCTE

0) yBeIMUYUBAETCS KUCIOTHOCTH TOp(a, yCHUIIUBAeTCss OMOJIOTH-
Yeckasi 1eATeIbHOCTh B KOMIIOCTE

B) KUCJIOTHOCTh OCTA€TCS MPEKHEH, YCUITMBACTCS OMOJIOTHYe-
CKasl AeSITeIbHOCTh B KOMITOCTE

8. K oprannueckum yao0peHHsIM OTHOCSTCS

a) Topd

0) cynbdar Kanus

B) MOUEBHHA

r) cynepdocdar

9. Haro3, norepssummii 50 % nepBoHAYaILHOTO Beca, HA3bIBACT-
csl:

a) IepenpeBIIUM

0) CBEXKUM

B) MOJyNEPENPEBIIUM

I') IEPETHOEM

II) KJIACCHYECKHUM

10. CBexuit HaBO3 —3TO

a) ci1abopasiioKUBILIAsACA Macca, COJIoMa B KOTOPOW COXpaHsieT
MepPBOHAYANILHBIN IBET U TPOYHOCTb.

0) ogHOpOaHAs Macca, coaepXuT 50 % OT UCXOAHOU MacChl U
OpPraHM4eCcKOro BeUIeCTBa. B Hell HEBO3MOXKHO ONPEEIUTh J1a-
K€ OTAENbHBIEC ATIEMEHTHI MOACTUIIOYHBIX MaTepUAIOB.

B) phIXJIas 3eMJIMCTAasi TEMHAsI OJTHOPOIHASI MAcca, COJICPIKHUT HE
6omee 25 % Macchl U OPraHUYECKOTO BEIIECTBA OT UCXOTHOM
BEJIMYMHBI CBEKEr0 HaBO3a

11. Kakoe conepxanue BOAbI B IOJTY>KUJIKOM HaBo3e?

a)10 90 % Bojbl

6) 90-93 % BoIBI

B) Oonee 93 % Boxbl
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13. CKOJIBKO MECAIIEB HY’KHO BBIJIEPKUBATH KOMIIOCT, €CJIH B
€ro COCTaB BXOJAT (PEKaIHH, IS THOCTH BO3MOKHBIX STUI]
TreJIbMHHTOB?

a)9

0)1

B) 3

1. Kakoe opranuyeckoe yJo0OpeHue Jydiiie BHOCUTD JUIs JIETKUX
I€CYaHBIX MTOYB?

a) Ui

0) KOMITOCT

B) KypHHBII IOMET

2. Kakoit Bun Topha oTimgaercs cinaboii CTETEHBIO Pa3I0oKeHHs
PaCTHTENHHBIX OCTATKOB M BBICOKOM KHUCIOTHOCTHIO.

a) BEpXOBOi1

0) HU3UHHBIH

B) EPEXOTHOMN

3. IlpumMeHeHne NTUYbEro moMeTa 0CO0eHHO 3¢ HeKkTuBHO 1is?
a) [11010BO-ATOJHBIX KYJIBTYp, KapTO(demns, KOpPMOBBIX KOpHE-
TJI0JI0B

0) II0J0BO-SATOAHBIX KYJIBTYP

B) KapTo(ensi, KOpPMOBBIX KOPHEILIOI0B

') KOPMOBBIX KOPHEIJIO/I0B, MJI0I0BO-SITOIHBIX KYJIbTYP

4. ITpupocT yposkas 3a cueT yaoOpeHHit

A)50 %;

b) 100%;

B) 20%.

5. IIpu Hepocrarke docdopa pacTeHUE UMEET:

A) TEMHO-3€JIEHYIO OKPAcKy;

b) xentyro okpacky;

B) xenTo-3enenyio okpacky.

6. MoueBuHa (KapOamMuI) OTHOCUTCS K ...

a) aMHJIHBIM yOpEeHUsIM

0) aMMHAYHO-HUTPATHBIM YI00PEHUSM

B) aMMHAYHBIM YAOOPECHUSIM

7. MoueBrHa U151 yIOOpEHU BBITYCKAETCS B ...

a) rpaHyJIMPOBAaHHOM BUJE

0) >KUJIKOM BUJIE

B) B BUJIC KPUCTAUTMYECKOTO BEIIECTBA

8.Ilpusnaku nedpunura Mo B pacTeHHSIX.

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

B) OrpOMHBIE ¥ TEMHO 3€JICHbIE JTUCThS

9.Henocratok B B pacTeHusx.

a) YMCHBIIICHHE KOJI-Ba IIBETKOB, OITaICHUC 3aBs3eH

0) CyXOCTh M OIaJICHHUE JTUCTHEB

B) 'HUeHue oT KOpHS

10. B xako¥i mepuoJi BpEMEHH ToJ1a Jy4Ille 3aJ€IbIBaTh NTUYNI
nomert?

a) OCEHBIO

0) BecHOU

B) JICTOM

NJI-1nx-6
Bri6upaet ontuManbHbIe
BUJIBI YJOOpEHUI ¢ yueToM
OHMOJIOrNYECKUX OCOOCHHO-
CTEH KyJIbTYp U IIOYBEHHO-
KIIMMaTHYECKHUX yCIOBUI
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1. Kakue nponopiuu cyxoro NTHYbEero moMeTa HyHbI Ha 1
KB.M.

a) 0,2 kr

6) 0,5kr

B) 1 xr

2. Kakue yno0peHus OKa3bIBalOT Hauboblee BIMSHUE Ha Be-
JINYUHY ypoxkas?

a) a30THbIEC y10OpeHus

0) KanuiiHbpIe y100pEeHUs

B) bochopHbIe yaoOpeHus

3. Kakoe conepkanue a30Ta B MOUEBHHE

a) 46%

6) 34,6%

B) 24%

4. Kakoe ynoOpeHne OTHOCUTCS K (PU3UOIOTUYECKH IEeTOYHBIM?
a) HUTpaT HATPUS

0) HUTpAT aMMOHUS

B) XJIOpH]I Kajus

5. K kakuM y100peHHsIM OTHOCUTCS KaJlbI[ueBasi cenurpa?

a) HUTPAaTHBIM YI00pEHUSIM

0) aMUIHBIM YI00pEHUSIM

B) aMMOHUWHO-HUTPATHBIM yI00PECHUSIM

6. Kakoe ynobpenue oTHOCUTCS K (PU3UOTOTUIECKH KHCIIBIM?
a) cynb(har aMMOHUS

0) KanpLueBas ceauTpa

B) HUTpAT HATpUs

7.Pacuer ynoOpeHus st BHEKOPHEBOM moakopMku Mo ynoGpe-
HUU

a)50-100rpamm/rexrap

6)10-50rpamm/rexTap

B)100-150rpamm/rexrap

8.CxobKo % AeicTBYIOIIEro BemecTsa B MoaubaaT aMMOHHMS
HaTpust © Monub1are aMMOHUS.

a)35-50%

6)15-20%

B)5-10%

9.IlpusHaku nepunura Mo B pacTeHUIX.

a) CXO/IHO C a30THBIM T'OJIO/IaHUEM, JINCThS OJIETHO —KENThIe
0) 3amepkka IBETCHUS

B) OrpOMHBIE ¥ TEMHO 3€JICHBIE JTUCThS

10.Henocrarok B B pacTeHUsX.

a) YMeHbIIIeHNE KOJI-Ba IBETKOB, ONaJICHNE 3aBsI3ei

6) CyXoCTh ¥ OTaJICHHUE JHCTHEB

B) ['HUeHME OT KOpHS

11.CxosbKO KT BHOCST B IIOYBY OOpMarHuBble y100peHuUsI.
a)60-100kr /rexTap

6)10-50kr/rexrap

B)100-200kr/rekrap

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

0)1-5kr/rexrap

B)5-10kr/reKkTap

N-2nk-6
PaccunteiBaeT 10361 ya00-
peHuii (B IeHCTBYIOLIEM
BEIIECTBE U (PU3MUECKOU
Macce) Mo/l MIaHUPYEMYIO
YPOKaHOCTB € UCIIOJIB30-
BaHHEM OOUIETIPUHSATHIX
METOJI0B
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1. Koro Tvna HaBO30XpaHWIHIIE PEKOMEHIOBAHO B 3aCYIILIU-
BBIX paliOHax

a) KOTJIOBAHHOT'O THIIa

0) HA3eMHOT'0 THIIA

2. Kakoe ynobpenue cofepKuT HanOoJIbIee KOJTUIECTBO a30Ta?
a) 0e3BOIHBIN aMMHAK

0) cynbdhaT aMMOHUS

B) KapOOHAT aMMOHUS

3. K aMMOHMITHBIM y100pEHHUSM OTHOCHUTCH ...

a) cynb(har aMMOHUS

0) aMMOHMI{Has1 cCeUTpa

B) CyJIb(OHUTPAT AMMOHUS

4. Kakoe coznepkaHue a30Ta B aMMHAauyHOU cenuTpe?

a) 34%

0) 24%

B) 16%

5. MexaHu3M B3aMMOACHCTBHSI KATMIHBIX y100pEeHUH ¢ moy-
BOW?

a) KaTMOHBI IPOHUKAIOT B MEKIIAKETHBIE TPOCTPAHCTBA

0) paciIeruieHneM yTeM BbIICTIEHUS KUCIOT PACTEHUSIMU

6. B xakux opmax conepx urcs Kainuii?

a) ['panynbl

0) [Inactsr

B) PacTBOp

7. OxapakTepu3yiTe TOCTYIHOCTb JUIsl PACTEHUH pa3IMUHbIX
dhopm kamus?

a) Kanuii nouBeHHOr0 pacTBopa (BOJOPaCTBOPUMBIiL)

0) Kanuii moryomeHHbIH (0OMEHHBIN )

B) Kanuit HeoOMeHHbIH ((hUKCHPOBAaHHBII)

8. CBoiicTBa M1 OCOOECHHOCTH MPUMEHEHHS 3TOT0 YA0OpeHus?
a) OTOT XUMUYECKUN AJIEMEHT PACTCHUS MOTPEOUTH MOTYT
TOJIBKO B PaCTBOPE BOIbI

0) [Torpebmsitor B 11000M BUIE

9. Kakoe BnusiHue KanuifHble yJ0OpEHUs OKa3bIBalOT HA CBOM-
CTBa MOYBBI?

a) MI3aMeHeHnsIMU (DU3UKO-XUMHYECKUX CBOMCTB TIOYB

0) He u3menser cocraB mOYBEI

NJI-3nk-6
Cocrasisier 11aH pacrnpe-
JIeTICHUsT yTOOPEHHI C CcOo-

OJIroIeHuEeM Hay4YHO-
000CHOBAaHHBIX TPUHIIUIIOB
pUMEHEHHs y100peHuH 1

TpeOOBaHUH IKOJTOTHIECKOM
0e30macHOCTH

1. Kakoe Koau4ecTBO Kaiausi COAEPKUTCS B IOYBE CEPO3EM?

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

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

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

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

a)50-100rpamm/rextap

6)10-50rpamm/rexTap

B)100-150rpamm/rexTap

3.Cxonbko % AeicTByromero BemecTsa B Monubaar aMMOHHUS
HaTpust 1 Monubaare aMMOHUS.

a)35-50%

6)15-20%

B)5-10%

4. Conepxanue 00IIero a30Ta B MOJACTUIOYHOM HaBo3e (%):

a) oxoio 0,5

N/1-4mk-6
Omnpenensier o01IyIO TO-
TpeOHOCTH B YIOOpEHUAX U
COCTABJISICT 3asIBKU HA UX
npuodpeTeHne
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0) oxoyo 1,0

B) 0k0:10 2,0

r) okoio 3,0

1) okoio 5,0

5. B KAaKOM HaBO3€ CoJiep)KaHue a30Ta OobIe?

a) HaBO3 Ha TOP(SIHOM MOICTHIIKE

0) HaBO3 Ha COJIOME

6.CKOJIBKO KI' BHOCST B [TIOYBY OOpMarHuBbIC YA0OpEHUsI.
a)60-100kr /rexTap

0)10-50kr/rexTap

B)100-200kr/rexTap

7.Pacuer CuSO4(cynpdar Mmenu) BHECEHHS B TIOUBY
a)10-12xkr /rextap

0)1-5kr/rexrap

B)S5-10kr/rekrap

[To pe3ynbpTaram Tecta 00yJaroImeMycsl BEICTABIISCTCS OIICHKA «OTIMYHO», «XOPOIIO», «yIOBIIE-
TBOPUTEIHHO» WUJIU «HEYIOBJICTBOPUTEIHHO.

Kputepun oneHnBanus orBera (Tabi.) TOBOIATCS M0 CBEIEHUS 00YJArOIIUXCS A0 Hadala TeCTH-
poBanus. Pe3ynbrar TecTupoBaHuUs OOBSBISIETCS 00yYAIOIIEMYCSl HETIOCPEACTBEHHO TIOCIIE €ro CAavH.

Mxana Kpurepun onenuBanuns
(% npaBUJIBLHBIX OTBETOB)
OrneHka 5 (OTIUYHO) 80-100
Ouenka 4 (xoponio) 70-79
Ouenka 3 (y10BIETBOPUTEIHHO) 50-69
Ouenka 2 (HeyJOBIETBOPUTEILHO) meree 50

4.1.3. KonTposabHasi padora

KoHTposbHas paboTa nmpeaycMoTpeHa i 3a09H0 (GOpMBbI 00yUIeHUSI.

KoHnTponbHas paboTa OlleHUBACTCS KaK «3a4TCHO» WU «HE 3a4TCHO.

Kputepuu orieHKH KOHTPOJILHOU pabOTHI (Ta0J1.) TOBOAATCS /10 CBEJCHUS CTYACHTOB Ha yCTa-
HOBOYHOM nekiuu. Coliep:kanue, MOPSA0K BBITIOTHEHUS ¥ TPEOOBaHUS K OOPMIICHHUIO H3JIOKECHBI B
METOAMYECKUX YKa3aHUSIX K BBIMTOJTHEHUIO KOHTPOJIBHOU PaOO0THI: ATpoXuMust [DJIEKTPOHHBINA pecypc]
: METOIMYECKUE YKa3aHUsl TI0 U3YUCHHUIO TUCIIUTUTMHEI M 33/IaHUs 11 KOHTPOJIBHOU paboThI st 00y-
YaromMXxcs Mo MporpaMMaM OakanaBpuata (3a04uHast popma 00ydyeHHs)[ 110 HanpaBIEHHUIO MOATOTOBKU
35.03.05«CanoBonctBox»] / coct. Cunsasckuii . B. ; FOxHo-Ypansckuii 'AY, UHcTUTYT arposkosno-
run .— Mmuacckoe: FOxxno-Ypansckuii 'AY, 2020 .— 37 c.
http://nb.sursau.ru:8080/localdocs/iae/ppm163.pdf

OreHka 00BSBISIETCS. CTYACHTY MOCTIE MPOBEPKH KOHTPOJILHOUPAOOTHI.

HIkana Kpurepun oueHuBanus

OreHKa «3a4TeHO» CTYZACHT TOJHO YCBOMJI Y4eOHBIN MaTepua;

- TIPOSIBJIIET HaBBIKM aHaJIM3a, 0000IEHNs, KPUTUUECKOTO OCMBICTICHUS U
BOCTIPHUATHS HHPOPMALINY;

- MaTepuas HU3JI0)KEeH T'PAMOTHO, B COOTBETCTBHHM C 3aJlaHHMEM, TOYHO HUC-
MOJIB3YETCSl TEPMUHOJIOTUS;

- TI0Ka3aHO yYMEHHUE WUIIOCTPUPOBATh TEOPETUYECKUE IOJIOKEHHUS KOH-
KPETHBIMH ITPUMEPAMH, IPUMEHATh UX B HOBOW CUTYallUH;

- MPOJIEMOHCTPUPOBAHA C(HOPMUPOBAHHOCTh U YCTOMUMBOCTh KOMIIETEH-
LW, YMEHUI U HABBIKOB;
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- MOTYT OBITH JOIYIIEHBI OJTHA-[BE HETOYHOCTU MPH OCBEIICHHH BTOPO-
CTETICHHBIX BOIIPOCOB;
- TpeboBaHUs K 0HOPMIICHHIO PaOOTHI COOTIOCHBI.

- HE PacCKpBhITO OCHOBHOE COJ/IEp)KaHHe yUeOHOTO MaTeprana;

- 00Hapy’XEHO HE3HAHWE WM HETIOHWMMAaHKe OOJIbIICH MK HauboJiee BakK-
HOM YacTH yueOHOro MaTrepuara;

- JIOTYIICHBI OMTMOKU B OIIPEICIICHUH TIOHSATHH, PH UCIIOIb30BaHUH Tep-
MUHOJIOTHU;

- He chopMUPOBAHBI KOMIIETEHITUH, OTCYTCTBYIOT COOTBETCTBYIOIIME 3HA-
HUSI, YMCHUS U HaBBIKY;

- TpeboBaHus K 0hOpMIICHUIO PaOOTHI HE COOTIOACHBI.

O11eHKa «HE 3aU4TEHO»

4.2. [Ipouenypsbl U OLlEHOYHBIE CPEACTBA /1JIsl MPOBeAeHUs MPOMEKYTOUHOI aTTeCTALMU

4.2.1. 3auer ¢ OLEHKOI

3auet (qudhepeHIUPOBAHHBIN) SABIIETCS POPMOI OIIEHKH KaueCTBAa OCBOCHHS OOYYArOIIMMCS
OCHOBHOM TIpopecCHOHAIEHON 00pa30BaTeILHOM MPOrpaMMBbI IO paszenaM TUCHHUILUIUHGL. [1o pe3yib-
TaTam 3adeTra 00yJaroIIeMycsl BBICTABISIETCS OLIEHKA «OTIUYHO», «XOPOIIO», «YIOBIETBOPUTEIHHO»,
«HEYJOBJIETBOPUTENILHO» B ciIydae TuddepeHIInpoBaHHOTO 3a4eTa.

3aueT MPOBOAMTCS IO OKOHYAHUH YTCHUS JICKIIMIA ¥ BHITIOJTHEHHSI JTa00paTOPHBIX 3aHATHIMA. 3a-
YETHBIM SIBJISIETCA MOCJIETHEE 3aHATHE M0 AUCUUILIIMHE. 3aueT NPUHUMAETCS MPEernoaaBaTesiMu, Mpo-
BOJMBIIUMHU JTA0OPAaTOPHBIC 3aHATHS, WJIM YUTAIONUMU JIEKIIUKA TIO0 JAHHOW JWCHUIUIHHE. B ciydae
OTCYTCTBHSI BEYILIErO MPENoAaBaTeis 3aueT MPUHUMAETCs MpernojaBaTesieM, Ha3HaueHHBIM pacropsi-
XKeHHreM 3aBenyroriero kadenpoi. C pa3perieHus 3aBeAyromero kageapoil Ha 3a4eTe MOXKET IPUCYT-
CTBOBATh MpeMnoaBaTesb KaQeapsl, IPUBICUCHHBIHN IJIs TOMOIIM B IpHEME 3aueTa.

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

3ader nmpoBoAMTCS B (popMe yCTHOTO ompoca, nHpopmarus o Gopme IpOBEACHUS 3aUeTa JOBO-
JUTCSI 1O CBENIEHUs1 00y4JaIOIIUXCs B HAYaJIe CEMECTpa.

Jlng mpoBeneHus 3ayeTa BeIyIIUH MpernojaBaTelib HaKaHyHe MOIy4yaeT B JUPEKTopaTe 3ayder-
HO-3K3aMEHAI[MOHHYIO BEJIOMOCTh, KOTOPasi BO3BPAILAETCS B JUPEKTOPAT MOCIIE OKOHYAHUSI MEPOTIPHU-
ATHS B IEHb MPOBEACHUS 3aUeTa UJIM YTPOM CJEIYIOIIEero JTHS.

Bo Bpemst 3aueta oOydaromyecss MOTYT MOJIB30BATHCS C pa3pelieHus BEIyIIEero mpernojiaBaTe-
JISl CIPaBOYHOM Y HOPMATHUBHOM JIUTEPATYpPOl, IPYTUMHU OCOOUSIMHU U TEXHUYECKUMU CPEICTBAMU.

BpeMst monroroBku OTBETa B YCTHOUM (popMe MpH crade 3auera OJDKHO COCTABIISITH HE MEHEE
20 MUHYT (TI0 KeJTaHUI0 O00YYaroIIerocss OTBET MOXET OBITh TOCPOUYHBIM). Bpemst oTBeTa - He Oojee
10 MunHyT

[IpenogaBatemnto MpeaocTaBIseTCs MPaBo 3aJaBaTh 00YYAIOIIMMCS JOMOJIHUTEIbHBIE BOIIPOCHI
B pPaMKaXx MPOTrPaMMBbl JUCIUTLITHHBL.

KauecTBeHHast OlleHKa «3aYT€HO», BHECEHHAs B 3aY€THO-IK3aMEHALMOHHYIO BEJJIOMOCTb, SIBJIS-
€TCsl PE3yJIbTaTOM YCIEIIHOTO YCBOCHUS yUeOHOT0 MaTepuraa.

Pe3ynbrar 3auera BhICTABIACTCS B 3a4ETHO-7K3aMEHALIMOHHYIO BEJOMOCTb B JIEHb IIPOBEICHUS
3ayeTa B MPUCYTCTBUU CaMOT0 00YYaroIIerocs.

[IpenoxaBaTenu HECYT MEPCOHATBHYIO OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTh U TOYHOCTH BHE-
CEHHMs 3aIUCe 0 pe3ysbTaTax MPOMEKYTOYHON aTTECTAllUU B 3a4€THO-IK3aMEHALMOHHYIO BEIOMOCTb.

Ecnu oOyuaromumiicst SBUJICS Ha 3a4€T M OTKA3aJICsl OT MPOXOXKICHHUS aTTECTAIlMH B CBS3H C He-
MOATOTOBJIEHHOCTHIO, TO B 3a4E€THO-3K3aMEHAI[MOHHYIO BEIOMOCTh €My BBICTABIIIETCS OLIEHKA «HE 3a-
YTEHO.

HesiBka Ha 3aueT oTMe4aeTcs B 3a4€THO-IK3aMEHAIIMOHHOW BEJOMOCTH CJIOBAMH «HE SIBUJICSI».

Hapymenne nUCHUIIINHBI, CIUChIBAHNE, UCTIONB30BaHNE 00YYAIOIIMMUCS Hepa3pelIeHHBIX Te-
YaTHBIX ¥ PYKONMUCHBIX MaTepuaioB, MOOMIbHBIX TeIe(OHOB, KOMMYHUKATOPOB, TUIAHIIETHBIX KOM-
MBIOTEPOB, HOYTOYKOB M JPYTHX BHUJIOB JTHYHOW KOMMYHUKAIIMOHHOW M KOMITBIOTEPHON TEXHUKH BO
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BpeMs 3a4eTa 3ampenieHo. B cimydae HapylieHHs 3TOro TpeOOBaHUS MPENoaBaTellb 00s3aH yIaluTh
oOyuJarolerocsi U3 ayIMTOPUU U MPOCTABUTh EMY B BEIOMOCTHU OLICHKY «HE 3aUTE€HO».

OOyyarommmcsi, He CIABIIMM 3a4e€T B YCTAHOBJICHHBIE CPOKH IO YBAKHUTEIHLHOW MPUYUHE, UH-
IUBUAYaIbHbIE CPOKU MTPOBEJCHUS 3aU€Ta ONpeAesaoTcs nupektopa MucTuTyTa.

OOyuaromiyecs, UMEIOIINE aKaJIEMHUUECKYIO 33JJ0OJDKEHHOCTh, CAAI0T 3a4€T B CPOKH, OIpEaeis-
emble YHHBepcuTeToM. MHpopManus o JTUKBUAALWU 33J0KEHHOCTH OTMEYAaeTcsl B AK3aMEHAlMOH-
HOM JIUCTE.
Jlonyckaetcst ¢ pa3peunieHus: gupekropa MHCTUTyTa nocpouHas cliada 3ayeTa ¢ 3aluchio pe-
3yJbTAaTOB B AK3aMEHAIMOHHBIH JIUCT.
WHuBanuapl ¥ JMlla ¢ OrpaHUYCHHBIMH BO3MOXHOCTSIMU 3/I0POBbS MOTYT CIaBaTh 3a4€Thl B
CPOKHU, YCTAaHOBJICHHBbIC WHIUBUIYaIbHBIM YYEOHBIM TUTaHOM. MHBANMHMIBI M NHIIA C OTPAHUYCHHBIMU
BO3MOXXHOCTSIMU 3[IOPOBBS, UMEIOIINE HApYLICHHs] OMOPHO-IBUTATENILHOTO ammapara, JOIyCKaloTCs
Ha aTTECTAlMOHHBIE UCTIBITAHUS B COMTPOBOXK/ICHUN aCCUCTEHTOB-COMPOBOKIAIOLINX.

[Tpouenypa mpoBeaeHUs] MPOMEKYTOYHON aTTecTalluy JUIsl 0COOBIX ciayyaeB usnoxena B «[lo-

JIOKEHUH O TEKyIIeM KOHTpOJIE YCIIEBAEMOCTH M IMPOMEKYTOYHOM aTTecTalmuy OOydaromuxcs IO
OIIOIl oOGakanaBpmara, crneuuanutera u Marucrparypsl» DPI'BOY BO HOxuo-Ypanbckmii [AY
F'AY(IOVYpI'AV-I1-05-97/04-22 ot 30.08.2022 r.).

OneHouHBbIE CpesicTBA

Kox u HaumenoBanue

Ne WHJIUKATOpa KOMIIe-
Bompocsl k 3a4ery
TEHLIUH
1 | 1. Arpoxumusi, Kak HayKa, €€ 3a7a4u, IpeaMET U METOJIbl UCCIIEOBAHMUSI.
2. UcTopus pa3BUTUS arpOXMMUYECKUX 3HAHUH.
3.Bo3nyuiHoe v MOYBEHHOE MUTAHUE PACTCHUM. N-1ormk-1
4. CoBpeMEHHOE MPEJICTABIIEHNE O MEXaHU3MaX MOTJIOIIECHUS 3JIEMEHTOB | Vcnonb3yer OCHOB-
MUTaHUS PACTCHUSMH. HbIE 3aKOHBI €ecTe-
5. ConepxaHue B paCTEHUSX U BBIHOC C YPOXKAEM CEIIbCKOXO035IHCTBEH- CTBEHHOHAYYHbBIX

HBIX KYJbTYp 3JIEMEHTOB ITUTAHUSA.

6. [loHsTHE MaKpORJIEMEHT MUTAHUS PACTEHUN, UX POJIb B IUTAHUU U
MPOJYKTUBHOCTH PAaCTEHUM.

7. IloHATHE MUKPODJIEMEHT ITUTAHUS PACTCHUH, UX POJIb B INTAHUU U
MPOJYKTUBHOCTH PAaCTEHUM.

8. BiusiHue BHEIIHUX YCIOBUI CPEbl HA NIOTJIONICHUE YIEMEHTOB MUTA-
HUS PACTCHUSIMH.

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

10. Oprannyeckoe BEIIeCTBO MOYBHI U €r0 3HAYCHUE B MUTAHUU pacTe-
HUM.

11. IHornmorurensHast cHoCOOHOCTH M MOTJIOMIAOIIMI KOMIUIEKC [IOYB, X
3HAYEHUE B IUTAHUU PACTEHUH.

12. ArpoxuMusi KUCJIBIX TIOYB, UX MEITUOPALTHUS.

13. ArpoxuMus COJIOHYAKOBBIX M COJIOHIIOBBIX TIOYB, UX MEJIMOpAIIUsI.
14. Kimaccudukanusi MUHEpaIbHBIX YI00OpEHUH.

15. OcHOBHBIE PU3NYECKUE, XUMUIECKIE U MEXaHHUECKHUE CBOMCTBA
MUHEPATbHBIX yI00PECHU.

16. A30T B )KU3HU pacTeHU, KPYTOBOPOT a30THCTHIX BELIECTB B CUCTEME
— «I10YBa — PaCTCHHE».

17. TIpoueccsl aMMOHM(pUKAIMY, HUTpU(DUKALNH, TEHUTpU(PUKALIIT —
UX OTpULATENbHAS U MOJIOKUTENIbHAS POJIb B TUTAHUU PACTEHUM a30TOM.
18. Kiaccuduxanus a30THbIX y100peHuil, ChIphE U1 POU3BOJICTBA,
KpaTKasi XapaKTepUCTHKa.

19. Hutpartusie y1oOpeHus, UX XapaKTepUCTHKA U TEXHOJIOTHS ITpUMe-
HEHUS.

IUCUUIUIAH JIISL  pe-
IMCHUA CTaHAAaPTHBIX
3agady B oOJjlacTh ar-
pOHOMUH C IpHUME-
HEHHEM HHQOpMaIn-
OHHO-

KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH
NA-111K-6
Bribupaer OTITH-
MajbHbIC BU/IBI

ya0OpeHui C y4eToM
OMOJOTUYECKUX OCO-
OCHHOCTEH KYJIBTYp U
MTOYBEHHO-
KJIIMMaTHYECKIX
YCIIOBUM
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20. AMMOHUIHBIE yTOOPEHHUSI, X XapaKTEPUCTHKA U TEXHOJIOTHUS MPH-
MEHEHMUS.
21. AMMOHUWHO-HUTPATHBIC YIOOPEHHS, NX XapaKTEPUCTHUKA U TEXHO-
JIOTUS IPUMEHEHUS.
22. AMunHbIe y100peHus, UX XapaKTePUCTUKA U TEXHOJIOTHUS TTPUMEHEe-
HUS.
23. Kunkue a30THBIC yA0OPEHHUS, HX XapaKTEPUCTHKA, TEXHOJIOTHUS
IPUMEHEHHUS.
24. ®ochop B )KU3HU PACTEHU, coAep kaHue U cocTaB Gocdopa B 1moy-
BE.
25. Knaccuduxanus ¢pochopHbIX ya100peHuid, ChIpbE 11 IPOU3BOICTBA,
KpaTKasl XapaKTepUCTHKA.
26. BogopactBopumsie GpochopHbIe YI0OpEHUs, UX XapaKTepUCTHKA U
TEXHOJIOTUS IPUMEHEHUSI.
27. JINMOHO-IIUTPATHO pacTBOpUMBIE ochopHbIe yT10OpeHus, UX Xa-
paKTEepUCTUKA U TEXHOJIOTHs IPUMEHEHHUSI.
28. Tpyano pactBopumsie pochopHbie y10OpeHus, X XapaKTepHCTUKA
U TEXHOJIOTUS TPUMEHEHHUS.
29. Kanuii B )KU3HU PACTEHUH, COAEpkKAHUE U COCTAB KaJlus B IIOYBE.
30. Knaccudukanus KaTuiiHBIX y100pEeHUA, CBIPhE JIJIs1 TPOU3BOCTBA,
KpaTKasi XapaKTepPUCTHKA.
31. Xnopconaepxaiiue KaaTuiiHbIe YI0OPEHUS, UX XapaKTePUCTUKA U
TEXHOJIOTUSI IPUMEHEHUS.
32. Kanuiinbie y1oOpeHus, He COAEepIKAIINE XII0p, UX XapaKTepUCTHUKA 1
TEXHOJIOTUSI IPUMEHEHUS.
33. Knaccudukanus KOMIUIEKCHBIX yA00PEHHH, NX KpaTKas XapaKTepHu-
CTHKa, TEXHOJIOTUS IPUMEHEHHUS.
1. MuxkpoynobpeHusi, UX 3Ha4YeHHE U TEXHOJIOTHs TIPUMEHEHHUSI.
2. Knaccuduxanus opraHudeckux y100peHnid, X 3Haue€HHE B 3eM-
JeIeTUH.
3. TloacTunouHbl HaBO3, TEXHOJIOTUS IPUTOTOBIIEHUS, XPAHEHUS U
ycnoBus 3G (HEKTUBHOTO UCIIOJIH30BAHUS.
4. BecrnoacTHIIOUHBINA HABO3 — COCTAB, CBOMCTBA U YCIOBUS dPdek-
THUBHOT'O UCIIOIb30BaHMUSI.
[ITrunii mOMET — cOCTaB, XpaHEHUE U IIPUMEHEHHUE.
6. Cunepanpubie ynoopenus. Coaoma Kak OpraHndecKkoe yaoope-
HUE.
7. KommocTsl — BUIbI, COCTaB, TEXHOJIOTHS PUTOTOBICHUS U TIPU-
MEHEHHS B KaUeCTBE OPraHMYECKUX yI00peHuUi.
8. Topd, canponenu — BUABI U TUIIBI, TEXHOJIOTHS IPUTOTOBIICHUS U
UCIIOJIb30BaHUS B KQUECTBE OPraHUYECKHUX YI0OpEHHI.
9. He TpanunuroHHbIE BUIBI OPTAHUYECKUX YI00pEHUH.
Pemenne 3agauu, 6a30Bble NpUMeEpbI:
1. ConmepxaHue a30Ta B 3epHE APOBOM MIICHUITHI TPH YOOPKE COCTABUIIO
1,8 %, BnaxHocth — 21 %. Kakum Oyzer copepikaHue a3oTa MpH CTaH-
JTapTHOM BiaxkHOCTH (14 %)?
Omeem: 1,96 %
2. IIpu y6opke Ha Tok qoctaBiieHo 50 T 3epHa ¢ BIaXHOCThIO 28 %. [1o-
cJie MoAPabOTKH BIAXHOCTh YMEHbIIMIACH 10 15 %. Onpenenuts Maccy
3epHa IMoCJIe MOAPadOTKH.

hd

Omeem: 42,4 m
3. i moakopMku 3amaHupoBaiu 15 % pacTBOp MOYEBHUHBI U YCTAHO-
BIIM pacuéTtHyro HopMy 30 kr 1.B./ra. Paccuntars 00bEM pacTBopa Ha

N-3T1K-6
Cocrapnsier TJ1aH
pacmpeseneHus
ynoOpeHuii ¢ cobito-
JICHUEM Hay4HO-
000CHOBaHHBIX
MPUHIIMIIOB  TIPHMeE-
HEHHs yJ0OpeHHud H
TpeOOBaHUN  IKOJIO-
rUYecKkoi  Oezomac-
HOCTH

NJI-2T1K-6

PaccuuthiBaeT 10361
ynoOpenuid (B Aeii-
CTBYIOILIEM BEILIECTBE
u pusnyeckor Macce)
nojJ  TUIAHUPYEMYIO
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Ira.

Omeem 369,6 n/2a
4. Ha kako# 1mionaayd MOHO TPOBECTU a30THYIO0 BHEKOPHEBYIO MO/~
KOPMKY 03UMOM MIIEHUIIbI, €CIH J0MyCTUMAasi KOHLIEHTpAIUs pacTBOpa
BHOCHMO# MO4eBHHBI cocTaisieT 20 %, B Hamunuuu umeercst 120 m°> Bo-
Iibl 1 HopMa nogkopMku 30 Kr 1.B./ra.

Omeem: 459,8 ca
5. OnpenenuTh 103y MOYEBHHBI M aMMo(doca B PU3NIECKOM Bece 0T
YpO3Kail caxapHOU CBEKJIbI, €CJIM PEKOMEHI0BAHO BHECTH N70P100.

Omesem: ammogpoc — 200 xe/2a, mouesunvt — 109 xe/2a
6. Ilepen moceBOM 371aKOBOM MHOTOJIETHEN TPaBbl PEKOMEHOBAHO BHE-
cti Noo P1oo Ks0. B Hamumunm nmeetcs ammuadnas cenutpa, aMModoc 1
XJIOPUCTHIN Kanuii. OnpeaenuTs 103y UX BHeceHus Ha 1 ra.
Omeem: ammogpoc — 200 ke/ea, ammuaunasn cenrumpa — 206 xe/2a, xno-
pucmuli kaauu — 83 ke/ea

7. OnpenenuTh HOPMY J.B. YAOOPEHUH, €CIIH MO IPOBYIO MINICHUITY Ha
miomaas 100 ra BHecnu 15 T ammodoca, 10 T XJI0pUCTOTO Kamus v 5 T
MOYEBUHBI.

Omeem: N3sP75Keo
8. YcraHoBuTh HOpMY yAOOpEHUH B KI/Ta ACHCTBYIOIIETO BEIIECTBA, €C-
JM o1 KyKypy3y Ha rutomazas 200 ra Osu1o BHeceHo 50 T ammodoca u
30 T aMMUaYHOM CETUTPHI.

Omeem: N76P 25
9. [lns mosry4eHus TUTAaHUPYEMOU YPOKaHOCTH HE0OXOMMO Ha TIJI0-
mrane S00 ra BHECTH 45 T ACUCTBYIOIIETO BEIIECTBA a30THBIX YI00PECHMIA
u 30 T geicTBytomIero BemecTBa hochopHbIX ynoopenuii. B xo3siicTee
umeercsi ammuaynas cenutpa 150 1, 45 T MoueBuHBI. CKOJIBKO HEO0XO-
TUMO TIproOpecTr ammodoca u 1BoiHOTO cynepdocdara, 4ToObI y10-
BJIETBOPUTH MOJIHYIO TOTPEOHOCTD B yIOOPEHUSX.
Omeem: 60 m 0gotinoco cyneppochama
10. TTox mumanupyemblil yposkail sipoBOi MIIEHUIIBI B 2 T/Ta TpeOyeTcst
100 xr/ra a.B. pocdopHbIX yaoOpeHui, u3 KoTopsix 70 Kr/ra peKOMeH-
JIOBaHO BHECTH OCEHBIO 101 3510b U 30 Kr/ra B psiuku npu mocese. Ompe-
JEJIUTH 03y OCHOBHOTO U PSKOBOTO BHECEHUS JBOMHOTO cynepdocda-
Ta.
Omeem: 0o nocesa — 143 ke/2a, noxanvro — 61 k2/2a

YPOXKallHOCTh C HC-
MOJL30BAaHUEM  00-
HMIEOPUHATBIX ~ METO-
JIOB

NJT-4T1K-6
Omnpenensier  001IyIO
MOTPeOHOCTH B y100-
PCHUAX U COCTABJIACT
3asBKM Ha WX MPHOO-
perenue

TadJmme.

[kana u kpurepuu nuddepeHITNPOBAHHOTO OIICHUBAHUS OTBETA 00YUAIONIETOCs MPEACTABICHBI B

HIkana Kpurepun oueHuBanus

3y€TCsl TEPMUHOJIOTUEN;
CBSI3HOT'O OMMCAHUS SIBJICHUI U TIPOLIECCOB;

Onenka 5
(oTIMYHO) CKOM MIOCJIeJ0BaTEIbHOCTH,
KPETHBIMU [IPUMEPAMU;

U HaBBIKOB;

- 00yyaroIMiics TIOJTHO YCBOUJ YUeOHBIN MaTepua;
- TIOKa3bIBACT 3HAHUE OCHOBHBIX IOHATUHN JUCLMILIMHBL, TPAMOTHO IOJIb-

- TIPOSIBJISIET YMEHHE aHAJIM3UPOBATh U 00001MaTh HHPOPMAIIHIO, HABBIKH
- IEMOHCTPUPYET YMEHHE M3JIaraTh MaTepuaj B ONPEIeICHHOW JIOTHYe-
- TIOKa3bIBaeT YMECHUE WILTIOCTPUPOBATh TEOPETHUECKUE TTOI0KEHUS KOH-

- IEMOHCTpPHUPYET CPOPMUPOBAHHOCTh U YCTOMUMUBOCTh 3HAHUH, YMECHHUI

- MOTYT OBITh JOMYIIEHBI OJHA—/IB€ HETOYHOCTH MPH OCBEIICHUU BTOPO-
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CTCIICHHEBIX BOIIPOCOB.

Onenka 4
(xoporo)

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

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

- B M3JI0’KCHUM MaTepUajla JONYIICHbl HE3HAYUTEIIbHbIC HETOUHOCTH.

Onenka 3
(YZIOBIETBOPUTEIHHO)

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

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

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

Onenka 2
(HEyJOBIETBOPUTEIILHO)

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

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

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

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

4.2.2. Ik3aMeH

He npenycMoTpeH yueOHBIM IUTAHOM

4.2.3. KypcoBas padota / KypcoBoOi NpoeKT

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

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

BHECEHUA U3Me- Iloanuce

U3MEHEHUS | 3aMEHEHHBIX HOBBIX aHHYJIMPOBAHHBIX HeHUil fcn H3MCHCHHA




