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YAFOIIUXCS IO TUCIUILTAHE
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MarepuanpHO-TeXHUYECKas 0a3a, He0OXoauMast sl OCYIIECTBICHHS 00pa3oBa-
TEIHHOTO MPOoILIecca MO AUCIUILTHHE
[Tpunoxxenne. @OHJ OLIEHOYHBIX CPEJCTB JAJIS TEKYLIETO KOHTPOJIS yCIIeBaeMo-
CTH U MIPOBEJICHUS TIPOMEKYTOYHON aTTeCTalluy 00YyJarOIINXCs
Jluct peructpanm u3MeHEeHMI
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1. [Inanupyemble pe3yabTaThbl 00y4eHHs MO AUCHUININHE, COOTHECEHHbIE ¢ IVIAHUPYEMbIMU
pesyiabTatamu ocBoenuss OIIOII

pEIICHUIO
TEXHOJIOTUYECKOI.

1.1. Heap 1 3a1a4n TUCHUTLIIHHBI

Hean AMcUNIMHBI
BakanaBp nmo Hampasineruio nmoarotoBku 35.03. 05 CamgoBOACTBO AOKEH OBITH MOATOTOBIEH K

3aa4  IPOPECCHOHATBHOW JIESATEIBbHOCTH

CJICMYIONIETO THIIA:

IMPONU3BOACTBCHHO-

Heap mucuMnimHbl — (GOPMHUPOBATH MPEJCTABICHUS, TEOPETHUYECKHE 3HAHUS, MPAKTHYECKHE
YMEHHS U HaBBIKU MO0 ONTUMH3AIUU MUHEPATLHOTO MTUTAHUSI CEJIbCKOXO3SIICTBEHHBIX KYJIBTYP Ha OCHO-
BE€ PAllMOHAIBHOTO MPUMEHEHHS] MUHEPAIbHBIX, OPraHUYECKUX yJOOPEHUM U MEIHOPAHTOB C yYETOM
MMOYBEHHOTO TJIOJOPOIUS U KIUMATUYECKUX YCIOBUM.

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

BaHUS;

- U3YUYUTH 6PIOJ'IOI‘I/I‘-IGCKI/IG, XUMHUYCCKUEC U (bI/IBI/IKO-XI/IMI/I‘IeCKI/Ie CBOMCTBA IIOYB B KaUeCTBE YCJIOBI/Iﬁ
MPOM3PACTaHUs ¥ HCTOYHUKA TUTAHHS PACTEHUI M IPUMEHEHHUS YI0OpEHUIA;
- OCBOUTH MCTOJbI OIMPCACICHUS HYXIAaCMOCTHU IIOYB B XHUMHYECKONI MeJopanuu, 103, aCCOPTHU-
MEHTa, COCTaBa, CBOMCTB U CIIOCO0A PUMEHEHHSI MEIMOPAHTOB;
- O3HAaKOMUTH CTYAECHTOB C BUJaMH, CBOWCTBaMH, ()OPMaMH U CIOCOOAMU MIPUMEHEHHUs YIOOpEHHH,
TpaHcopMaIuu uX B TIOYBE,
- U3YUUTb TCXHOJIOTUU XPAaHCHUA, TIOATOTOBKH U BHCCCHUA OPTaHUYCCKUX U MUHCPAJIbHBIX yz[06pe—

HUIA;

- U3YUYHTH CTIOCOOBI OTIPEICIEHHS 103 YIOOPEHHUI U CPEICTB XUMHUYECKOM METTHOPAIUHY TTOYB.

1.2. KomneTeHMU U MHAMKATOPHI UX JOCTHKEHHU I

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

Kox u HaumenoBanue
WHJIAKATOpa 0CTH-
JKEHHST KOMITETEHIIUHA

dopmupyembie 3YH

3HaHUA

yMeHUs

HaBBIKH

NJI-1omnk-
1Mcnonb3yeT OCHOB-
HbIE 3aKOHBI €cTe-
CTBEHHOHAYYHBIX
TUCIUIUTAH I pe-
IIICHHUSI CTaHIAPTHBIX
3ama4 B o0yactu ca-
JOBOJICTBA C TIPHMeE-
HEHHEeM HH(OpMaIu-
OHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI

OOygarommiicst TOMKEH
3HaTh: OCHOBHBIE 3aKO-
Hbl  €CTECTBCHHOHAYY-
HbIX JUCHUIUIMH IS
pelIeHHus CTaHIaPTHBIX
3aJa4 B 00JIaCTH CaJio-
BOJICTBA C PUMEHEHUEM
UH(POPMALIMOHHO-
KOMMYHHKAI[HOHHBIX
texaoyoruii— (b1.0.02-

3.1)

OOyvarommiicss JTOKEH
YMETh:
OCHOBHBIC 3aKOHBI €CTe-
JTHC-

HCIIOJIBb30BaTh

CTBEHHOHAYYHBIX
UIUTAH  JUI PEHICHHS
CTaHJAPTHBIX 3a1a4 B
00J1aCTH CaJOBOICTBA C

npuMeHeHneM uH)op-
MaIMOHHO-
KOMMYHHUKAITHOHHBIX

texaonoruii— (b1.0.02-
V.1

OOyyvarommiicss JTOKEH

BJIAACTh: OCHOBHBIMHU
3aKOHaMH €CTCCTBCHHO-
HAay4YHBIX JUCHUIIIINH

JUTSL PEIICHUS CTaHIapT-
HBIX 3a7a4 B 00JacTh
CaJIOBOJICTBA C TIPHMeE-
HEHHEM HH(POpPMAIHOH-
HO-KOMMYHHKAITHOHHBIX
texuoyoruii — (b1.0.02-
H.1)

ITK-6. CniocoGeH pa3paboTaTh CHCTEMbl IPUMEHEHUS YI0OpPEHU C y4EeTOM CBOMCTB MOYBBI U OHOJIO-
THYECKHUX OCOOECHHOCTEH pacTeHU




Kox u HaumenoBanue
WHJIUKATOpa J0CTH-
JKEHUSA KOMIIETEHIINHU

Popmupyemsie 3YH

3HaHUA

yMeHUs

HaBBbIKH

N-1nk-sBeioupaer

OIITUMAJIBHBIC BUABI
yA0OpeHul ¢ ydeTom
OMOJOTUYECKUX OCO-

OOyuaromuiicss JT0HKeH
3HATh: OCHOBHLIC BUJbI
ynoOpeHuit, Guosiornye-
CKHE 0COOEHHOCTHUKYJIb-

OOyuaromuiicst 0JDKEH
YMETh: BBIOUPATH OMTH-
MaJbHBIE BUIBI yI0Ope-
HUN C y4eToM OHOJIOTH-

OOyuarommuiicss T0JDKEeH
BJIAJIETh: METOIaMH
oTpeeIeHus OITH-
MaJbHBIX BHUJIOB YI00-

OCHHOCTEH KYJIbTYp U | TYP " MMOYBEHHO- | Ye€CKUX  OCOOCHHOCTEH | peHUH C y4eToM OHOJIo-
MTOYBEHHO- KIIUMATUYECKHE  YCIIO- | KyATYp M TOYBEHHO- | THUYECKUX OCOOEHHOCTEH
KJIIMMAaTHYECKUX BUSI UX BO3JICIBIBAHUS — | KIMMAaTUUECKUX  YCJIO- | KyAbTYp M TOYBEHHO-
YCIOBUM (b1.0.02-3.2) Buii— (b1.0.02-Y.2) KIIMIMAaTUYECKUX  YCJO-
Buii — (b1.0.02-H.2)
NJ1-2nk- OO6yuarommiics aomkeH | O0yuatommiicss moipkeH | OOydaronuics J0KeH

sPaccunThIBaET 03bI
ynoOpeHuii (B JAeii-
CTBYIOIIIEM BEILIECTBE
u pusnyeckon Macce)
noJ  IUIAHUPYEMYIO
YPOKAMHOCTh C HC-
MOJIb30BaHUEM  00-
HICTIPUHATBIX ~ METO-
JI0B

3HaTh: OOILENpPUHATHIC
METOABl pacyé€ra J03
ynoopenuit (B AEHCTBY-
IOIEeM BeliecTBe U (u-
3UMYECKOM Macce) Toj
IJITAHUPYEMYIO  YpOdXKaii-
Hocth — (51.0.02-3.3)

YMETh:  PacCUUTHIBATH
036l ynoOpeHuit (B
JNEUCTBYIOILIEM  Bellle-
CTBe U  (PuU3NUECKOU
Macce) Moj IJIaHupye-
MYIO  YPOKalHOCTh C
WCIOJIb30BaHUEM 00IIIe-
MPUHSATHIX METOJI0B—
(b1.0.02-V.3)

BIQJICTh:  OOIIENPHUHS-
TBIMHU METOJIAMH pacyé-
Ta 103 ynoOpeHwii (B
JIEUCTBYIOIIEM Bellle-
cTBe U (puzmueckoi
Macce) Moj IUIaHupye-
MYyK ypOXamHOCTb —
(b1.0.02-H.3)

WJI-3nk-sCocraBnsier
IUTaH PacHpeCTICHHUSI
ynoOpeHuit ¢ cooro-
JICHAEM Hay4YHO-
000CHOBaHHBIX
MPHUHIUIIOB  TIpUMe-
HEHHsI ynoOpeHud u
TpeOOBaHUN  IKOJIO-
rUYecKoi  Oe3omac-
HOCTH

OOyuaromuiicss JT0KeH
3HATh: OCHOBHBIC HpI/IH-
OUIIBI COCTABJICHUS IlJIa-

Ha pacrpeeaeHus
ynobpenuii ¢ colmromae-
HHEM Hay4HO-

000CHOBAHHBIX MPUEMOB
MIPUMEHEHUS yI0OpeHUI
U TpeOOBaHMUH 3KOJIOTHU-
Yyeckoil 0e30MmacHOCTH—
(b1.0.02-3.4)

OOyuaromuiicst J0JDKEH
YMETh: COCTABJIATH TIAH
pacripenienieHust  yno0-
peHuil ¢ coOIoIeHHEM
HAyYHO-00OCHOBAHHBIX
MPUHIIMIIOB  MPUMEHE-
HUS ynoOpeHuil u Tpe-
OoBaHUI DKOJIOTHYE-
CKOM 0e30MmacHOCTH—
(1.0.02-Y .4)

OOyuarommiicss T0JDKEeH
BIAJETh. METOJAMHU U
cIoco0aMu COCTaBJICHUS
IUTAaH  pachpeesieHus
ynobpenuit ¢ cobmrofe-
HHUEM HAy4YHO-
00OCHOBAaHHBIX  TPUH-
[ATIOB PUMCHEHUS
ynobpenuit u TpebOoBa-
HUH 9KOJIOTHYECKON
0e30MmacHOCTH—

(51.0.02-H.4)

N -4nk-sOnpenensier
0011yr0 oTpeOHOCTh
B yIOOpEHUsX U Co-
CTaBISIET 3adBKM Ha
uX npuodpeTeHne

OOyyarommiicst TOMKEH
3HATh: CIOCOOBI W TIPH-
€MBI ompeseneHuss 00-
meil  morpedHOCTH B
yIOOpEeHUsIX M COCTaB-
JCHUW 3asBKH Ha WX
npruobpereHue—
(b1.0.02-3.5)

OOyvarommiicss JTOKEH
YMETh: OMpeaeisITh 00-
Iyl0 TOTPeOHOCTh B
yIOOpEHUsX W COCTaB-
JSTh 3asBKU Ha MX TPU-
oOpereHue

- (b1.0.02-Y.5)

OOyyvarommiicss JTOKEH
BJIAJIETH: cnocobaMu
oTpeieIeHuUs o0reit
MOTPeOHOCTH B ymoOpe-
HUSX U COCTaBIICHUS
3asBKM Ha WX TpHOOpe-
tenue — (b1.0.02-H.5)

2. Mecto nucuuminnel B cTtpykrype OITIOIIT

JucnurnimuHa «ArpoXUMHS» OTHOCHTCS K 00s513aTe€IbHON YacTH OCHOBHOM MpodeccruoHaTIbHOM
00s13aTeNbHON IPOTrpaMMBbl OaKajiaBpHara.




3. O0béM AUCHUIINHBI H BBl y4eOHOH padoThI

OO0BeM OUCHUINIMHEI cocTaBigeT 3 3adeTHble equHuIbl (3ET), 108 akanemuueckux Jacos (na-
nee yacoB). JIucuunianHa u3yqaercs:

— ouHas GopMa 00y4deHUs B 4 CEMECTPE;
— 3a04Has hopma oOyueHus Ha 3 Kypce.

3.1. PacnpenesieHue o0beMa TMCUMILIMHBI IO BHAaM YueOHO# padoThl

KonnuecTBo yacos
Bunt yueOHoit paboTs! ouyHas hopma 3aouHas Gpopma
o0y4yeHHs o0y4YeHHS
KonraktHas pabora (Bcero), 72 18
B TOM 4HcJe NPaKTH4YecKasi NOAT0TOBKA
B Tom uncie:
Jlexruu (JI) 36 8
ITpakTnueckue 3ansatus (113) -
Jlabopartopusie 3ansTus (JI3) 36 10
CamocrosiTesibHast padoTa 00y4arOIIMXCA 36 86
(CP)
KonTpoJs - 4
Hroro 108 108
3.2. Pacnpenesnenne y4e0HOro BpeMeHH 110 pa3aeiaM U TeMam
Ounas ¢popma o0ydeHHs
B ToMm uncine .
KOHTaKTHas paboTta 5
No HaunmenoBanue pasnena u Bcero B é*
TEMBI TeEM 4acoB Cp =
J J3 113 S
1 2 3 4 5 6 7 8
Beenenue 4 2 - - 2 X
Paznen 1 Xumuueckuii coctaB v MUTaHUE PACTEHUN
1.1 XHAMHYECKUHI COCTaB M IH- 18 6 3 ) 4 X
TaHUE pacTEHUN

Paznen 2 CpoiicTBa MOYBBI U XUMHUYECKAs MEJTMOPALIMS B CBSI3U C IUTAHUEM PACTEHUM U
IpUMEHEHHEM YA0OpeHHit

CBolicTBa OYBHI B CBA3U C
2.1 | nuTaHKMEM pacTEeHUH U Npu- 14 4 6 - 4 X
MEHEHHEM YI00peHUM
XuMHuecKas MEJIMOpaLus
2.2 | mouB (M3BECTKOBAHHE U 12 4 4 - 4 X
TUIICOBAHUE)
Paznen 3 MunepasibHble y100peHHs
3.1 | A3oTHbIe ynoOpeHus 10 4 4 - 2 X
3.2 | ®ocdopHble yroOpeHHs 11 3 4 - 4 X
3.3 | Kanmiiasie ynoopenus 6 3 2 - 2 X
3.4 | MukpoynoOpenus 6 2 2 - 2 X




3.5 | KommiekcHbie ynoOpenns | 6 \ 2 | 2 | - | 2 | X
Paznen 4 Oprannueckue ynoopeHus
4.1 | Oprannueckne ynobperns | 10 \ 2 | 2 | - | 6 | X
Paznen 5 Dkosorust mpuMeHeHHst y1o0peHui
51 TexHom0rUM XpaHEeHUS " 4 ’ i i ) X
pUMEHEHHsI y100peHui
59 DKOJIOTHYECKHUE ACTIEKTHI 6 ’ ’ i ) X
IpUMEHEHHsI y100peHui
KoHTtpounb X X X X X X
O611ast TPyA0EMKOCTh 108 36 36 - 36 -
3aounas popma oOyueHunst
B Tom uncne .
Ne HaumenoBanue pasnena u Bcero KOHTAKTHA4 paboTa g
TEMBI TeM 4acoB T 3 m CP é
1 2 3 4 5 6 7 8
Beenenue 2 - - - 2 X
Paznen 1 XuMuueckuii cOCTaB M MUTAHUE PACTECHUI
11 XUMHAYECKUU COCTaB U ITH- 14 1 > ) 11 .
TaHue pacTeHUI
Pa3nen 2 CpolicTBa OYBBI U XMMHUYECKAs MEIHOPALMs B CBSI3U C MIUTAHUEM PACTEHUHN U
MPUMEHEHUEM YI0OpEeHUI
CBolicTBa OYBHI B CBA3U C
2.1 | nuTaHKMEM pacTeHUM U Npu- 12 1 3 - 8 X
MEHEHHEM YI00peHUM
XuMHuecKas MEJIMOpaLus
2.2 | mouB (M3BECTKOBAHHE U 11 1 2 - 8 X
TUIICOBAHUEC)
Paznen 3 MunepasibHbie y100peHHs
3.1 | A3zotHbIe ynobpeHus 8 1 1 - 6 X
3.2 | ®ochopHbie y1obpeHus 8 1 1 - 6 X
3.3 | Kanmiinele ynoOpenus 5 1 - - 4 X
3.4 | MukpoynobpeHus 4 - - - 4 X
3.5 | KommiekcHbie ynoOpeHus 4 1 - - 3 X
Paznen 4 Oprannueckue ynoopeHus
4.1 | Oprannueckne ynobpenns | 26 \ 1 | 1| - | 24 | X
Paznen 5 Dkosorust mpuMeHeHust y1o0peHui
51 TexHoI0rUM 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
O61ast TPyA0EMKOCTh 108 8 10 - 86 4

4. CTpykTypa U colep:xkaHue TUCHUILUINHBI, BKIKYallee NPAKTHYECKYI0 MOAT0TOBKY

[IpakTrueckast MOATOTOBKA MPU peaTU3alMK yYeOHBIX MPEIMETOB, KYPCOB, TUCIUIUIMH (MOTY-
Jiel) OpraHu3yeTCs MyTeM MPOBEICHUS MPAKTUIECKUX 3aHATHN, TPAKTUKYMOB, J1a00OpaTOPHBIX padoT U
WHBIX aHAJIOTHYHBIX BUJIOB YYCOHOH NEATEIHLHOCTH, MPEAYCMAaTPUBAIOIINX YIaCTHE OOYyJarONIUXCs B



BBHITIOTHEHUH OTJICIBHBIX JJIEMEHTOB PalbOT, CBSA3aHHBIX C Oynyiieil mpodeccnoHalIbHON JesTeNbHO-
CTBIO.

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

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

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

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

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

4.1 Conepxxanue QM CUUIITHHBI

BBenenue

3HaueHUEe XUMU3ALUHU 3EMJIEIETNS B YCKOPEHUH HAYYHO-TEXHUUYECKOTO IIPOrpecca U NHTEHCH-
(buKanuu cenbCKOX031UCTBEHHOT0 MPou3BoAcTBa B Poccuu u npyrux crpanax. CocTosiHHE U TIEpCIeK-
TUBBI IPOM3BOJICTBA U MPUMEHEHUSI MUHEPAIbHBIX YAOOPEHH, XUMHUYECKUX MEINOPAHTOB, HAKOTLIE-
HUS U UCTIOJIb30BaHUsI MECTHBIX yA00peHuit B Poccun u npyrux crpanax. Llens u 3agaun arpoxumuye-
CKOTO OOCTY>XUBaHUSI CEIHCKOTO X03siicTBa B P®D. 3HaueHNe MUHEPATbHBIX, OPTaHUYECKUX YHA0Ope-
HUW U XUMHUYECKHX MEIMOPAHTOB B IOBBIIIEHUU YPOKAMHOCTH CEIbCKOXO3AMCTBEHHBIX KYJIBTYP,
YIYy4YIICHUU KauecTBa MPOIYKIMU M TUIOJOPOAUS MOUBbI. 3aBUCUMOCTD ACHCTBUS yIOOPEHUN OT KOH-
KPETHBIX NTOYBEHHO-KJIIMMATUYECKUX YCIOBUH M OCYILECTBICHHE KOMILJIEKCA arpOHOMHYECKUX MEpPO-
NPUATUH - cucTeMbl 00pabOTKH MOYBHI, BBEACHUSI HHTEHCUBHBIX COPTOB, OOPHOBI C BpEeAUTEIIMH, 00-
JE3HAMU U COpPHSAKAMH, PAlMOHAJIbHBIX CEBOOOOPOTOB, OPOILIEHUS, MEIUOPALUUA U MEXaHHU3aIUH.
[Ipenmer, METOBI, LIENTU U 33J]a4d arPOXUMUHU, B3aUMOCBS3H €€ C IPYTHMMHU arpOHOMHYECKUMH U OHO-
JIOTUYECKUMH HayKaMu. 3HaueHHe XUMHUH, (PU3UKU U MAaTEeMAaTUKH IS TaIbHEHUIIEro pa3BUTHS arpo-
XUMHUH. ATpOXMMHS - Hay4dHass OCHOBA XUMU3alUuu 3emienenus. Opranusanus U pa3BUTHE arpoxu-
MHUYECKOTO OOCITYKHBAaHHS CEIHCKOXO035HUCTBEHHOTO Mpou3BojicTBa B PD. Mcropuueckuit 0630p pas-
BuTHs arpoxuMudl B P®. Pons 3apybexubix (OK.-b. byccenro, 0. JIubux, I'. I'enbpurens u ap.) u poc-
cuiickux ydyenbix (.M. MenneneeB, A.H. Ourensrapar, K.A. Tumupszes, K.K. I'expoiin u ap.) B pasz-
BUTHUH YUYEHUS O MUTAHUM PACTEHUI M MpUMeHeHuH ynoopenuii. Pons akagemuka JI.H. [IpsHumramko-
Ba KaK OCHOBOIIOJIOKHUKA POCCHHCKOW arpoxuMuu. DU3HOIOT0-OMOXMMHUYECKOE HAIPaBJICHHUE, CO-
3nanHoe akaaemMukoM JI.H. IIpsAHMIIHMKOBBIM, KaK OCHOBA pa3BUTUA POCCUUCKON arpoxumuu. Jlo-
CTHKEHUSI COBPEMEHHOM arpOXMMHHU U TIepEA0BON MPaKTHKU B Poccuu u 3a pyoexom.

Pa3nes 1. XuMHu4yecKHX cOCTAB M MUTAHUE PACTEHMI

XUMHYECKUH COCTaB pacTeHUH. XMMUYECKUE JIEMEHTHI, HEOOXOIUMbIE pacTeHUsIM. PacTenus
- KOHIIEHTPATOPbl OTAEIBHBIX XMMHMUYECKUX 3JIeMEHTOB. Conep)kaHWe OCHOBHBIX OPTaHUYECKUX Be-
LIECTB B pACTEHUSX. Makpo-, MUKPO- U YIbTPAMHUKPOIJIEMEHTHI, UX POJb B IMTAHUHU pacTeHUil. Biusi-
HUE YCIOBUI MHHEPAJbHOTO NMUTAHUS Ha COAEp)KaHUE OCNIKOB, )KUPOB, YIIIEBOAOB M JPYTUX BaXKHBIX
OpPraHUYECKUX COECTMHEHUM, ONPEACIAIONINX KaUeCTBO YPOXKAEB CEIbCKOXO035CTBEHHBIX KYJIbTYP.

Co3aHue ONTUMANBHBIX YCIOBUN MUTAHMS PACTEHUN U CIIOCOOBI €r0 PEryJIMPOBAHUS C TIOMO-
1IbI0 yIOOPEHU U METHOPAHTOB - TJIaBHAS 3a/1a4a arpoOXUMUH.

CopepxaHue ¥ COOTHOILIEHHUS 3JEMEHTOB NMHUTAHUSA B PACTCHUSX, OMOJOTMYECKUI U XO3sH-
CTBEHHBII BBIHOC ITUTATEJIbHBIX 3JIEMEHTOB CEJIbCKOXO035AHCTBEHHBIMU KYJIbTYpaMH, IOHATUE O KPYro-
BOpPOTE U OanaHce BEIIECTB B 3€MIICICIHUH.

Pa3BuTHe npencTaBieHus O MOCTYIUIEHUH MUTATENbHBIX BELIECTB U UX YCBOEHUM PACTEHUSIMHU.
Uctopus npeacraBieHnii 0 MeXaHU3Max MOCTYIJIEHUS 3J1€MEHTOB. DOpMBI COEAMHEHHM, B KOTOPBIX
pacTeHus MOTJIOUIAIOT AJIEMEHTHI MUuTaHus. M30upaTeabHOCTh MOTIOMIEHUSI HOHOB pacTeHUsIMU. Teo-
pHS MOTJIOLIEHUS 1EeMEHTOB MuTaHus. CBOOOIHOE MPOCTPAHCTBO, arnoIyiacT U cuMmIuiact. Ponb nuro-
IUIa3MaTHYeCKO MeMOpaHbl (I1a3MajIeMMbl) B TOTJIOMIEHUH 3JIEMEHTOB MUTAHUS.



Biustnue ycnoBuii BHemIHed cpenbl (KOHLUEHTpPAlMU MUTATEIbHOIO PacTBOPa, COOTHOILIECHMS
MakKpoO- U MUKpPO3JIEMEHTOB B IIUTATEIBHON CpPeAe, BIAXHOCTH MOYBBI, adpalliy, TEIUIA U CBETA, Peak-
WU cpefbl, PU3NOTOTUYECKON PEaKINK COJIeH, MOYBEHHBIX MUKPOOPTAaHU3MOB) Ha MOCTYIUICHUE TTH-
TaTeJIbHBIX BELIECTB B pacTeHusl. HekopHeBoe nmutanue pacreHuid. OTHOIIEHUE PACTEHUN K YCIOBHUSAM
MUTAaHUS B Pa3HbIe NEPHUOJbI BEreTalnu, NePUOJUYHOCTD MUTAHUS pacTeHil. PacTuTenbHas quarto-
CTUKA NMUTAaHMS pacTeHuid. KoMIuiekcHas AMarHoCTUKa U €€ WCIOJIb30BAHUE ISl ONTHUMHU3ALHUU [TATA-
HUS paCTEHUMN MIPU PA3IMYHBIX TEXHOJIOTHUSIX BO3/CIIBIBAHUS CENbCKOXO3SIMCTBEHHBIX KYJIBTYP.

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

CgoiicTBa MOYBBI B CBSAI3U C MUTAHUEM PACTEHM M IPUMEHEHUEM YA00peHuil

CocraB nouBbl. Ponb ra3oBoi, »uAKOW U TBEPJON YaCTH MOYBBI B TUTAHUM PACTEHUM U TpaHC-
dbopmaruu ynoOpenuil. MuHepanbHas U OpraHUYecKkas 4acTy MOYBbI KaK MCTOYHUKU 3JIEMEHTOB IH-
tanus. CopepikaHue PJIEMEHTOB MTUTAaHUS PACTEHUN B PA3IMYHBIX (PAKIUSX MUHEPAIBHON YacTH TOY-
BBI.

XUMHUYECKUE COCIMHEHHUSI TIOYBBI, COACPKAIIUE 3JIEMEHTHl MUTaHusl pacTeHuil. OpraHudyeckoe
BEILIECTBO IMOYBBI U €ro 3HaueHue A mioaopoaus. ConepkaHue MUTATENIbHBIX 3JIEMEHTOB U UX J0-
CTYNMHOCTb PACTEHUSIM B pa3HbIX NouBax. [loTeHIIManbHOE U aKTyalbHOE TUIOJOPOANE TTOUBBI, TPYIIIU-
POBKa MOYB 10 YPOBHIO aKTyaJIbHOTO TIOA0POIUs. XUMUUECKHE U OMOJIOTHYECKUE TTPOLECCHI B ITOYBE
Y WX POJIb B MIPEBPAICHUN MUTATEILHBIX BEIIECTB U MOBBIIICHUH 3(PPEKTUBHOTO aKTyaTbHOTO ILJI0]I0-
pOIHsI MOYBHI.

Bubl mOTIOTUTENEHOM CITIOCOOHOCTH MOYBBI, UX POJIb BO B3aMMOJCHCTBHH MOYBHI C y1o0pe-
HUSIMH ¥ B TIMTAaHUM PACTEHUN. 3HAYCHHUE KOJUTOMAHOW (PPaKIIUU MTOYBKI B TIPOIIECCAX B3aUMOICHCTBUS
MIOYBHI C YAOOPEHUSMHU U PACTEHUSMHU.

CocraB U CTpOEHME TOYBEHHOTO MOMNIONIAIOIIEr0 KOMIUIEKCA, POJIb B MUTAHUM PACTEHUI, Ipe-
BpaimieHun yaoOpeHuii. OCHOBHBIE 3aKOHOMEPHOCTH B3aMMOJICHCTBHS yIOOpEHUH, MEITHOPAHTOB H
pacTeHuii ¢ TOYBEHHBIM MOTJIOMAIUM KoMIuiekcoM. OOMEeHHOE 1 HEOOMEHHOE MOTJIOIIEHNE TOYBOM
KaTHOHOB. EMKOCTB TIOTJIOIIEHHS M COCTAB TOTJIOMICHHBIX KATHOHOB B Pa3HBIX MoyBax. OOMEHHOE T0-
[JIONIEHUE aHUOHOB.

Peakuust mous, ee pojib B MUTAaHUU PACTEHUM M MPUMEHEHUH YAOOpEHMI M MennopaHToB. Bu-
IIbl KHCIIOTHOCTH TIOYBHI (aKTyasibHas, 0OMeHHas, ruapoauTuieckas). CTerneHb HaCHIILEHHOCTH MOYB
ocHOBaHUsIMU. bydepHas cmocoOHOCTh MOYBBL. ATpOXUMHUYECKAsl XapaKTEPUCTHKA OCHOBHBIX THIIOB
nouB P®. [Tytu Tpanchopmanmu a30THBIX, HocHOpPHBIX, KATUHHBIX U APYTHX COSTUHEHUN B TIOYBAX U
JOCTYITHOCTh UX pacTeHHsIM. PoIb arpoXuMHYecKOro aHamM3a MoYB I OIICHKH 00eCIIEYeHHOCTH pac-
TEHUH dIIEMEHTaMU NMUTaHUs, ONIPEAETICHUS U KOPPEKTUPOBKU UX MOTPEOHOCTH /103 yIOOpEHUIA.

XuMnueckasi MeJIMOpauus NO4YB (M3BECTKOBAHME U TUIICOBAHME)

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

OTHOLIEHUE Pa3IUYHBIX CEIbCKOXO3AMCTBEHHBIX PACTEHUHM U MHUKPOOPIaHU3MOB K PEaKIUU
MOYBBI. 3HAYEHUE KANbIUs U MarHus JJIsl MUTaHUs pacTeHuil. MHOTOCTOpOHHEe IeCTBHE U3BECTH Ha
nouBy. HelTpanu3zauusi KUCIOTHOCTH. Y CTpAaHEHHE TOKCUYECKOTO JIEUCTBUS AJIIOMUHUSA U MapraHia.
Koarymsiiusi moYBEeHHBIX KOJUIOMJOB M YIYUIIEHUE arpOXMMHUYECKHX M arpo(U3MUECKUX CBOWCTB
MOYBbI, BiusiHue nM3BecTu Ha Pas3iioKEHHE OPraHMYECKOro BEIIECTBA M MOOMIIM3AIMIO MUTATEIbHBIX
3JIEMEHTOB MOYBbI. BiusiHME U3BECTKOBaHUS Ha JOCTYMHOCTh MaKpO- U MUKPO3JIEMEHTOB PACTEHUSIM.

Omnpenenenre HEOOXOIUMOCTH U3BECTKOBAHMS U JTO3bI U3BECTH B 3aBUCUMOCTU OT KHCIIOTHO-
CTH U TPaHYJIOMETPUUYECKOIO COCTaBa MOYBBI, COJEPKAHMS TyMyca, BUJa PACTEHHI U COCTaBa KYJIbTYpP
B ceBooOopoTe. CriocoObI M CPOKH BHECEHUS U3BECTKOBBIX YAOOPEHUH B MTOYBY.

Bunbl n3BecTKOBBIX ynoOpeHUI (TBepIble U MSITKHE M3BECTKOBBIE MOpojbl). Mcmonp3oBaHue
OTXO0JI0B IPOMBIIIJIEHHOCTH JJIsl U3BECTKOBAHMS MOYB. ATPOTEXHUYECKHE TPEOOBAHUS K U3BECTKOBBIM
ynoopenusiM. HopMaTHBEI OLIEHKHM KadecTBa M3BECTKOBAHUS. J|JTUTENHHOCTh ACUCTBUS N3BECTH. Menu-
OpaTUBHOE, MOJACPKUBAIOIIECEe U OMNepexaroliee N3BECTKOBAHNUE KUCHBIX MOYB. DPGEKTUBHOCTh U3-
BECTKOBaHUs MMOYB B PA3IMUHBIX CeBOOOOpoTax. OCOOEHHOCTH M3BECTKOBAHHSI B CEBOOOOPOTaxX CO
JBHOM M KapTogeseMm. 3HaueHHe N3BECTKOBAaHUS KHUCIBIX MTOYB MPU JUTUTEILHOM MPUMEHEHUH (Hr3Ho-
JIOTUYECKHU KHUCITBIX MUHEPATBHBIX yI0OpeHuit. OJkoHoMIuecKas 3pPpexTuBHOCTh M3BecTKOBaHus. Cro-
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cOOBI U TIpUEMBI MOBBIIEHUS YPPEKTUBHOCTH MU3BECTKOBAHUSA. XUMHUECKasi MEIUOPAIUS COJIOHIIOB -
OCHOBHOE€ YCJIOBUE TOBBIIICHUS IUIOAOPOIUS MOYB CO IIEIOYHOU peakiueil. ['uncoBanue kak mepa
YIy4IICHUs] COIOHLOB. MI3MeHeHUs, BBI3bIBAEMbIE B IIOYBE TUIICOM. D PEeKTUBHOCTH TUricoBanus. Oc-
HOBHbBIE MaTepHalibl, IPUMEHSEMbIE JJIsl TUIICOBaHUS MOYB. J{03bl, CPOKU U CIOCOOBI BHECEHUS THUIICA.
Jlpyrue crnocoObl, HCIIOIb3YEMbIE Il METMOPAIMK COJOHIIOBBIX MOYB. Y 10OpeHHEe TUIcoM 6000BBIX
TpaB. [Ipuemsbl noBeIeHUS 3PHEKTUBHOCTH TUTICOBAHMUS.

Pa3nen 3. MunepajbHbIe y100peHus

[Tonsitue 06 ynobpenusx. Bunbl u popmer ynoOpenuii. [leficTByromee BemecTBO U 10361 y100-
penuii. [TonsiTue o cpokax u crnocobax BHeceHus. Kimaccudukamnus ynoOpenuit. Y 100peHuss MeCTHbIE
Y MIPOMBIIIJICHHbIE, MUHEPAJIbHbIE M OPIraHUYECKHUE, MPOCTHIE U KOMILIEKCHBIE, IPSMOTO M KOCBEHHOT'O
JEUCTBUA.

A30THBIE Y100peHus

3HavyeHue npobaemsl a30Ta B 3emiienenuu B cete yuenus [.H. I[Ipsaumnaukosa. Pons azora B
pactenusx. OcOOCHHOCTH MUTAaHUS PACTEHUH aMMOHUNWHBIM U HUTPATHBIM a30ToM. CojiepkaHue a3oTra
B [I0YBE U JUHAMHUKA ero coequHeHui. [Ipomneccel ammonndukannm, HUTpUPHUKALIUU U JeHUTpU(DUKa-
nuu. KpyroBopot u 6ananc a3ora B mpupoze. bananc azora B 3emienenuu. @ukcamus azora arMocde-
pbl. 3HaueHue 0000BBIX pacCTeHUI B 00OTAIIEHUH ITOYBHI a30TOM U MOJYYSCHHH MPOAYKLIUHU C BBICOKHM
conepxanueM Oenka. Kimaccudukamus a3otHbix ynoopenuii. OCHOBHBIE (JOPMBI a30THBIX, YAOOPEHUH,
UX MPOU3BOJCTBO, COCTAB, CBOWCTBA M NMpPUMEHEHUE. AMMHUauHas ceautpa. CepHOKHUCIBIA aMMOHUI.
Cynbdar amMmmMoOHUS-HATpUs, XJopua amMmMoHMs. JKuAKUN aMMuak, aMMHauyHas BOJAa U aMMHAKaThl.
HatpueBast u xanbuueBas cenutpbl. MoueBuHa, kapbamugoammuaunas cenutpa (KAC). MemienHo-
JecTByIONME a30THBIE yoOpeHus. BiusHue a30THBIX y10OpeHUil Ha peaklnio MOYBEHHOTO PacTBO-
pa. Mcnonp3oBaHue pacTeHUSIMH a30Ta yI0OpEeHUH U ero mpespaiieHus B nmouse. [lotepu azota yno6-
peHuil u3 nouskl. [IpumMeHeHre MHTUOUTOPOB HUTpUDUKAIMKM 7S MPEJOTBPAIICHUS MOTEph a30Ta.
D¢ hexkTUBHOCTH Pa3NIUYHBIX (POPM a30THBIX yIOOpEHUI B 3aBUCIMOCTH OT CBOMCTB IOYBHI, BHJIA pac-
TEHHH U criocoba BHeceHHs yaoOpeHuid. J{03bl, crmocoObl M CPOKK BHECEHUS a30THBIX yIOOpEHUN MO
OCHOBHBIE CEJIbCKOXO3SMCTBEHHBIE KYIbTYpPhl. BiusiHIe a30THBIX yIOOpEHUH Ha yposkail pa3IUuHBIX
KYJIbTYp U €ro KauecTBO. 3HAUEHHE MO3JHUX IMOJAKOPMOK a30TOM Ui YIy4IIEHUs KayecTBa 3€pHa
MIICHUIIB! U ApYTUX KynbTyp. [lyTr nossimenus 3ppekTuBHOCTH a30THBIX YIOOpEHUA.

DochopHbie y100peHus

[Ipobnema ¢ocdopa B 3emnenenuu u MyTH ee peuieHus. Poib gocdopa B KU3HU PaCTCHHM.
Ucrounuku docdopa nns pacteHuit. Baemmnne npusnaku ¢ochopHoro rojgonanust y pacrenui. [lo-
crymienue ¢ocgaToB B pacteHus U BoIHOC (hocdopa ypoxkaem. Conepxanue u (GOpMbl COSTUHEHUIN
dbocdopa B mouBax. Kpyrosoport dochopa B mpupoe, 6anaHc ero B 3eMJICICTHN U XO3SIICTBE.

Ceipbe ans mpou3BocTBa GpochopHBIX ynoopeHuii. MectopoxaeHue anatuToB U Gochoputon
B Poccun u npyrux crpanax. @ocopHuTsl U anaTUTHl Kak ChIpbe IS (pochaTHOM MPOMBIIIIICHHOCTH.
CriocoObI moy4eHusi, coctaB U cBoiicTBa ocdopubix ynodpennii. Cynepdocdar npocToi U 1BOM-
HOH, TpaHYyIMPOBaHHBIA U mopomkoBuAHBINA. [Ipenumurar. Cynepdoc. Tomacnuiak, Tepmodocdarsi,
docharmiak, odechropennsiii pocdar. [Tomudocdarer. McnonpzoBaHue 0TX0I0B TPOMBINIICHHOCTH,
conepxammx (ochop. PochoputHas Myka U ycioBus 3h(PEKTUBHOTO €€ MPUMEHEHUs. 3HaUeHUE pa-
00T pOCCUICKUX y4EeHBIX 10 ATOMY Borpocy. [TyTtu nosbimenus 3¢p¢pekTuBHOCTH POCHOPUTHON MYKH.

Baumopeiicteue dhochopubix ynodpenuii ¢ mouBoi. [lormomenne pocharos mouBamu c pas-
nuuHOM peakuumedt cpenbl. [locneneiicteue hocdopubx ynoOpenuit. J1o3bl, cpoku U criocoObl BHECE-
HUs (HOChHOPHBIX yIOOPEHUH O Pa3INYHbIC CeTbCKOXO3IMCTBEHHBIE KYIbTYpHl. [Ipumenenue ¢oc-
dopHbIX ynobpenuit B 3amac. JlokansHOe BHECEHHE - Hanbosee 3 PeKTUBHBIN CITOCOO0 UCTIONB30BAHUS
cynepdocdara. 3nauenune GochopHbIX y1OOpEHHI B MOBHIIIICHUH YPOXKas OTACIbHBIX CETbCKOXO035M-
CTBEHHBIX KYJbTYP U YJIYYIIECHHH €ro KauecTBa B Pa3IMYHBIX [MOYBEHHO-KIMMAaTHYECKUX 30HaX Poc-
CHH.

Kanuiinbie ynoopenus

Ponp xanmus B ku3HM pacteHuil. ConepkaHue KaJlusl B YpO)Kae OTIEIbHBIX CEIbCKOXO3SM-
CTBEHHBIX KyJbTYyp. BHeIIHHME MpU3HAKKM KaTUHOTO rojonanus y pacteHuil. Coaepxanue U GOpMbl
KaJst B mo4yBax. KpyroBopoT kanusi B mpupoje, OalaHC ero B 3eMIICICTTUN U XO3sIMCTBE. MecTopoxK-
JEHUs KaIUWHBIX coiel B Poccun u apyrux crpa”ax. Celpble KaJIMHHBIE COJIA: CUIIbBUHUT, KAPHAJLIUT,
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KauHUT, OJUTAINT, TAaHrOeHHUT U Ap. Kiaccudukamms kanmuitHbIX ynqo0peHuii, ux cocTtaB, CBOHCTBA U
puMeHeHHe. XIJIOPUCTHIN KA - OCHOBHOE KallnitHOe ynoopeHue. CrocoObl MoydeHus: XJI0PHUCTOTO
KaJIisl U3 CWJIbBUHUTA U YIIyYIllIeHHE ero Gpu3ndeckux cBocTB. 40%-nas xanuiiHas coyib. CepHOKHC-
neli kanuil. Kanu-maraesus, kamuMar, Kaaui-3JIeKTPOJIUT, [IEMEHTHAs TbUTb. 3071a Kak yao0peHue.

B3anmopeiicTBie KalMWHBIX YHZOOpeHMH C MOYBOW. 3Hau€HHE COACPKAIIMXCA B KaJMHHBIX
yI0OpeHusix XJIOPHUAOB, Cylb(aToB, HATPUS M MarHus AJs pa3luyHbIX pacteHuid. [Ipumenenue ka-
JUHHBIX yOOOpEeHUH B 3aBUCHMOCTH OT OHOJIOTMYECKUX OCOOCHHOCTEH pacTeHMH W TOYBEHHO-
KJIIMMAaTHYECKUX yCIOBUU. BiusiHue opranndeckux y100peHuid, M3BECTKOBAHUS U JIPYTUX YCIOBUM Ha
3G HEKTUBHOCTh MPUMEHEHUS KATMIHBIX yaoOpeHuid. J{03bl, CpOKH M crocoObl BHECEHUS KaJIHMHBIX
ya0OpeHul 1o pa3audHbie KYJIbTyphl. BiusHue KaauiHBIX yAOOpeHUIN Ha yposkail U KadeCcTBO IMPO-
OYKIMH OTAEIBHBIX CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYP B Pa3JIMUHBIX OUYBEHHO-KJIMMAaTHYECKUX 30HAX
Poccun.

Muxpoynodpenust

3HaueHUue MHUKPOAJIEMEHTOB ajsl pacTeHuil. ColepskaHue OTIAENbHBIX MUKPO3JIEMEHTOB B pac-
teHusx. Conepxanue U GOPMBI MHUKPODJIEMEHTOB B 1ouBax. OyHKINUU OTIAECIBHBIX MUKPO3JIEMEHTOB
(6op, Menw, Mapranel, MOJUOACH, IIMHK, KOOATLT) B pPaCTCHUAX. Y J00peHus, coaepkamme 6op, Map-
raHern, Me/ib, MOJIMO/IeH, IIMHK U JIpyrue MUKpodiaeMeHTsl. [lomumukpoynobpenus. Pons Mukpoymo6-
pEeHUIl B TOBBIIIEHUH MPOAYKTUBHOCTH CEIbCKOXO3SIWCTBEHHBIX KYJIBTYP B PA3JIMYHBIX MOYBEHHO-
KIMMaTUYeCKUX 30HaX cTpaHbl. J[03bl, CPOKH U crOCOOBI MPUMEHEHHUS MHUKpPOYAOOpPEHHH B CBS3H C
MTOYBEHHO-KIMMATUYECKUMU YCIOBUSIMU U OMOJIOTUYECKUMHU OCOOEHHOCTAMHU KyIbTyp. [Ipuemsr mo-
BBIIICHHS 3((HEKTUBHOTO IPUMEHEHUS MUKPOYJ00pEHU.

KommniiekcHbie ynoopeHust

[loHATHE O KOMIUIEKCHBIX YIOOpEeHUSAX (CI0XKHbIE, KOMOMHUPOBAHHBIE U CMEIIaHHbIE). ATpo-
HOMHMYECKOE M SKOHOMHMYECKOE 3Hau€HHE KOMIUIEKCHBIX ynoOpeHuil. CrnocoObl MoiaydeHus, COCTaB,
CBOWCTBa U NMPUMEHEHHE KOMIUIEKCHBIX ynoOpeHuil. AMmModoc 1 quaMModoc, aMMOHU3UPOBAHHBII
cynepdocdar, kanuitnas cenutpa, nonudocdarsl ammonus, azodoc, azodocku, HUTPohoc U HUTPO-
¢docku, HUTpoammodoc W HUTpoamModocka, kapboammodockl, noaudochaTsl Kajius ¥ aMMOHUS,
dbocdarer MoueBUHBI. bopHBI 1 MOMMOIEHU3UPOBAHHBIN cynepdocdaTsl, MarHuitaMmmonuiidocdar.
Kunxue u cycnieH3upoBaHHbIe ynoOpeHHs. [lepcrieKTuBbI NPUMEHEHNs KOMIUIEKCHBIX yI0OpeHui B
Poccun. TykocMecH, MX cOCTaB U CBOMCTBA, 3HAUEHUE U YCIOBUSA TYKOCMEIICHHS.

Pa3nea 4.0prannyeckne ynoopenust

Haso3z.3naueHne HaBo3a M JApPYTUX OPraHUYECKUX YAOOpEHUN B TOBBIIICHUH YpOXKaeB
CEeNTbCKOXO3SMCTBEHHBIX KYIBTYp, CO3JaHMM Oe3faeuuuTHOro OanaHca ryMmyca M perylupoBaHUU
OMOJIOrMYeCcKHUX MpoleccoB B mouBe. HaBo3 Kak MCTOYHUK 3J€MEHTOB MUTAHUS AJIs PACTEHUN U €ro
poJib B KpYroBOpOTE NMUTATENbHBIX BewlecTB B 3emiuenenuu. [[.H. IIpsHumHukoB 0 poiau HaBo3a B
CBS3M C POCTOM TPOM3BOJACTBA MHUHEpaJIbHBIX ynoOpeHuil. 3HaueHHWe HaBO3a KaK HCTOYHHUKA
IIOTIOJHEHMSI MOYBBI OPraHMYECKMM BELIECTBOM ISl TOAJAEPKAHUA M YBEIWUYEHUS COACP KaHMS
rymyca, TMOBBIIIEHUST 3(PGEKTUBHOCTH MHUHEpaIbHBIX ynoOpenui. Oruiata HaBo3a mpuOaBKaMu
YpOKaeB CENbCKOXO3SMCTBEHHBIX KYJIBTYpP B Pa3jINYHbBIX ITOYBEHHO-KIMMAaTHUECKUX 30HAX CTPAHBI.
3HaueHue NPAaBUIBLHOTO COYETAHHUS OPraHMYECKMX W MUHEpaNbHBIX ynoOpeHuil. PazHoBumHoctu
HAaB03a - MOJCTUJIOYHBIN U 0eCMOICTUIOYHBIA (KUAKUIN U TOTYXKHUAKUI) HAaBO3, UX COCTABHBIC YACTH.
XUMUYECKUI COCTaB M KaueCTBO HABO3a PA3IUUHbBIX KUBOTHBIX.

Iloocmunounviii Haso3. Buapl MOACTUIKH, €€ 3HaYeHHE, COCTaB U IpuMeHeHue. CrocoOsl
XpaHeHus: HaBo3a. lIporecchl, mpoucxonsiue NpU XpaHEHHWH HaBo3a, W HX oleHKa. CTeneHb
pa3oXeHus HaBo3a. XpaHEHHWE HaBo3a B HaBo3oxpaHwmmie u B mnone. lltaGeneBanue Kak
HEOOXOIUMBI TpHUEeM MPaBUIBLHOTO XpaHEHHS HaBO3a. 3HAUEHUE KUKECOOpPHUKOB. IIpuemsl
MOBBIIIEHUS] KayecTBa W yNOOpHUTENbHAs LEHHOCTh MOJCTHIOYHOrO HaBo3a. CHocoObl CHUKEHHUS
MOTeph a30Ta MPH XpaHEHUH HaBo3a. [IpoA0KUTENbHOCTD AEHCTBUS HABO3A.

becnoocmunounwiii nasoz. CocraB, cBoiicTBa U mpuMeHeHue, [IpurorosneHue, XxpaHeHHE H
MCIOJIb30BaHUE JKUJIKOTO M TMONYXKHJIKOro HaBo3a. OcoOeHHOCTH ero nmpumMeHeHus. CpaBHHUTEIbHOE
JIeWCTBUE W MOCHENCHCTBHE TOACTWIOYHOTO U OECMOACTHIIOUHOTO HaBO3a Ha  ypoxKal
CEJIbCKOXO3SUCTBEHHBIX KYJIBTYp B Pa3IUYHBIX MMOYBEHHO-KIUMATHUYeCKUX ycioBusx. Coueranue u
COBMECTHOE MpPHMEHEHHE HaBO3a M MHHEpaIbHBIX ynoOpeHuil. CpaBHHUTENbHAs OICHKA CTETEHU
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MCIOJIb30BAHUS PACTCHUAMHU MUTATEIbHBIX BEIIECTB U3 HABO3a U MUHEPAIbHBIX ya00peHuil. CriocoOs
oTpesieNieHUs] KOJMYeCTBa MOACTUIOYHOrO0 HaBo3a. Pacuer koinuecTBa OECHOJICTHIOYHOIO HABO3aA.
J103b1, TyOMHA 331€7IKM ¥ CIIOCOOBI BHECEHHS HAaBO3a T0J] Pa3JIMUHbIEC KYJIBTYPHI B CBA3H C IIOYBEHHO-
KJIIMMaTHYECKUMH YCIOBUSMU. MexaHu3anusi padoT Ipu MOJITOTOBKE HaBO3a, TPAHCIIOPTUPOBKE U
BHECEHUIO B MIOYBY. 3HAUEHHWE HABO3a B 3alUILEHHOM rpyHTe. CoCTaB, XpaHEHHE HAaBO3HOU JKUKHU U
UCIONIb30BaHWE ee Ha yaoOpenue. [lomer mnTUI, €ro cocraB, XpaHEHHE U TMPUMEHEHHE.
Vcnonp30BaHue CONIOMBI Ha y100peHue.
Topgh u opeanuueckue yoooperus Ha e2o 0cCHoge

3anmacsl Topda B Poccun, Buasl m Tumel TOopda, WX arpoXxuMuyeckas XapaKTepUCTHKA U
O6otanuueckuii cocraB. CreneHb pasznokeHus Topda. 30JbHOCTb, KHUCIOTHOCTb, BIAroeMKOCTb WU
MOTJIOTHTENbHAsL CIIOCOOHOCTH Topda. CozepikaHre MUTATENbHBIX 3JIEMEHTOB B TOp(dax. 3aroToBka u
WCIIOb30BaHue Top(a Ha MOACTUIKY U yaoOpeHue. TopdsHOI HaBO3, €ro yA0OpHUTEIbHAS [IEHHOCTD.
VYcnoBust 3(pQEKTUBHOTO HCHONb30BaHUA Topda Ha ynobpenue. Teopermueckoe 00OCHOBaHHE
KOMITOCTUPOBaHMs. 3HAaYeHHE MHUKPOOMOJIOTUYECKUX IPOLECCOB B MPEBPAIllEHUU MUTATENIbHBIX
BEIIECTB KOMIIOCTA B JOCTYIIHBIE /Uil pacTeHHi coenuHenus. TopdonaBo3ubie kommocTsl. [Tocnoiinoe
1 o4aroBoe KoMmrocTupoBaHue. ToppoxkuxeBbie U Ipyrue BUAbl KOMIIOCTOB. 3HAYEHHUE COOTHOIICHUS
KOMIIOHEHTOB B KOMIIOCTaxX Ui Pa3BUTHS MHUKPOOMOJIOTMYECKHUX MporeccoB. TopdomuHepanbHbie
koMrocTel. Mcmonp3oBanne B komMmnoctax (ocOPUTHONH MYKH, U3BECTH, 30JbI (IIPU TOBBIIMICHHON
KHUCJIOTHOCTH TOP(OB) M JPYruX KOMIIOHEHTOB. XHMHMYECKHH COCTaB pa3lIM4YHBIX KOMIIOCTOB.
VYcBoeHue pacrteHusiMH a3oTa, docdopa, Kaaus, MUKPOIJIEMEHTOB W3 KOMIOCTOB. lcronb3oBaHue
TOPOJACKHX, TPOMBIIUIEHHBIX M CEJIbCKOXO3SHCTBEHHBIX OTXOJOB Ha YAOOpeHHMS IyTeM uX
KOMIIOCTUPOBAaHUS M TEXHUKAa HMX HPUTOTOBJICHHS. Polb KOMIIOCTOB B 3alllMIIEHHOM TPYHTE.
Carpornieny ¥ UX UCIIOJIb30BaHUE.
3enenoe yooopenue

3HayeHue 3eJICHOr0 yI00peHHs B OOOTAIeHWH MOYBBI OPTaHMYECKUM BELIECTBOM, a30TOM H
OPYTUMU TIHUTATEIbHBIMU 3JeMEeHTaMu. DOpMBbl HCIIOJIB30BAHUS 3€JIEHOTO ynoOpeHus. 3HayeHHe
3€JICHOTO yJO0OpeHUs Al MaJIOIIOOPOJHBIX ITECYaHbIX MOYB. PacTeHus1, Bo3/iebIBaeMble Ha 3€JIEHOE
ynoopenue (cuaepatsl). [IpueMbl BeIpalnBaHus ¥ UCIOJb30BaHUS OTACIBHBIX CHIIEPATOB. JIFOTIMHBI.
Cepanemna. Jlonnuku. KommiuekcHoe ucrnosibp3oBaHue OOOOBBIX CHAEPATOB Ha KOPM U ynoOpeHwue.
Y nobpenue cunepatoB. [IpumeHenne GakTepuaabHBIX MpenapaToB (HUTparvHa, pu3oTopduHa u ap.)
IpU BBIPALIMBAHUN CUAEPATOB U JpYrux O0OOBBIX. Pa3noxkeHue 3eleHOoro ynoOpeHust B IOYBE.
[Ipumenenue 3eneHoro ymodpenus B Poccum u 3pPekTUBHOCTH €ro B 3aBUCHUMOCTH OT MOYBEHHO-
KIMMaTUYeCKUX YCIOBHH. 3eleHoe yno0peHue B paiioHax opolleHusi, BnusHue 3e1eHoro ynoOpeHus
Ha ypO’Kail pa3IuyHbIX KyJIbTYp U CBOMCTBA MOYBBHI.

Pa3nes 5. Jxosornst npuMeHeHus y100peHuit

TexHoJI0rMM XpaHeHUs U IPUMEeHeHHs YA100peHnii

TexHonmornueckue cBoicTBa ynoOpeHHil. TexHONOrus XpaHEHUsS TBEPAbIX M IKUAKHX
MUHEPAJIbHBIX U OPTaHWYECKUX YIOOpPEHHH B pa3jiMYHbIX KIMMATUYECKUX 30HAX CTpaHbl. THUIIBI
CKJIaJICKUX TIOMEIIEeHUI 1 HaBo30XpaHwnil. [IpuemMsl CHUKEHHUS TOTeph U KauecTBa yIOOpeHUN Mpu
UX TpPaHCIOPTUPOBKE, XpaHEeHMHM U BHeceHuu. IloaroroBka ynoOpeHHI K  BHECEHHIO.
TexHosornueckne CXeMbl M MAIUWHBl JUIsl BHECEHUS OpPraHMYECKHX, MHHEpANbHBIX (TBEPABIX U
KHUAKUX) yIoOpeHHH, U3BECTKOBBIX MaTepuanoB U rumca. KoHTponb U oleHKa KadecTBa paboOT Io
BHECEHMIO ynoOpeHuil. TexHuka O€30MacCHOCTH MpPU TPAHCIIOPTUPOBKE, XPAaHEHHMH M BHECCHUHU
yao0OpeHuH.

JKOJIOTHYECKHE ACIeKThI IPUMEeHEeHNs yA100peHu i

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

palbHBIX, OPTaHUYECKUX YI0OpeHUsIX U MenuopanTtax. [IpenensHo gomyctumbie konnuectsa (ITK)
AJIEMEHTOB M COEIMHEHUN B PACTEHUSX, TOUBE, BOJIE, COJIEPKAINXCS B MUHEPAIbHBIX, OPTaHUYECKUX
yIOOpEHUSX ¥ METHOpaHTaX. DKOJIOTHYECKHE aCIIEKThl XUMHU3aluu 3emienenus. CoamaHCHpOBaHHOE
pUMEHEHHE yJOOpEHUH U JPYTruX CPEACTB XMMH3ALUU - OCHOBA YCTPAHEHHUS OTPHULIATEILHOTO I10-
CJICACTBHA UX HA IMMOYBY, paCTCHUSA, UCJIIOBCKA U KUBOTHLIX.
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4.2. Conepxanue JeKI Ui

Ounas ¢popma o0yueHust

Ne
JIEKI{UHA

Kpartkoe conepxanue nekuui

Konuuectso

JacoB

[IpakTuueckas

IIOArOTOBKa

Beenenue. IIpenver, MeTobl, €U U 3aa4d arpOXUMUHU, B3aUMOCBS3U €€ C
JAPYTUMH arpOHOMHMUYECKUMH U OnosornyeckuMu Haykamu. CocTOsIHUE M Iep-
CIIEKTHBBI MIPOU3BOJICTBA U NMPUMEHEHHS MHHEPAJIbHBIX YAOOpPEHHH, XUMHUe-
CKMX MEJIMOPAHTOB, HAKOIUIEHUS M HCIOJIb30BaHUS MECTHBIX YJOOpEHUH B
Poccun n npyrux crpanax. Mcropudeckuii 0030p pa3BuTHsi arpoxuMuu B PO.

2,3

XMMHUYECKHUX COCTAB U MUTAHUE PACTeHU. XMMUYECKUI COCTaB PACTCHUH.
XUMHUYECKUE IIEMEHTHI, HeoOXoauMble pacteHusiM. CopepKaHHe W COOTHO-
IICHUST DJIEMEHTOB INMUTAHUS B PACTCHHSIX, OMOJIOTMUECKUH W XO35HCTBEHHBIN
BBIHOC IMUTATEIbHBIX 3JIEMEHTOB CEJIbCKOXO03SIMCTBEHHBEIMU KYJIbTYypaMH, IMOHS-
THE O KPYroBOpoTe M OanaHce BEIIECTB B 3eMieaenuu. BiusHue yciaoBuii
BHEIIHEHU CpCAbl Ha MOCTYIIJICHUC MUTATCIIbHBIX BCUICCTB B PACTCHUA. HGKOp-
HEBOE MUTaHUE pacTeHuil. OTHONIEHNE PACTEHUI K YCJIOBHUSM MUTAHUS B pa3-
HBIC MEPUOAbI BETCTAllUU, ICPUOAUIHOCTL MATAHUA paCTeHHﬁ. Pacturensnas
JIMarHOCTHKA MUTaHUA pacTeHuid. KoMmruiekcHas InarHoCcTUKa U €€ HCIOIb30-
BaHUC OJId OIITUMU3AIIUN ITHTaHUS paCTeHHﬁ.

CgoiicTBa MOYBLI B CBSI3M € NMUTAHUEM PACTEHUH M NMPUMEHEHUeM Yy100-
pennii. CoctaB 1ouBbl. MUHepanbHast U OpraHu4ecKasl 4acTU IOYBHI KaK MC-
TOYHUKH AJIEMEHTOB MUTaHUs. XUMUYECKHE COCUHEHHS TTOUBbI, COJEpIKaIHe
JJIEMCEHTHI IMUTAHUA paCTeHHﬁ. OpI‘aHI/I‘IeCKOG BCIICCTBO ITOYBHI U €I'0 3HAYC-
HUE ISl TUIOA0POAus. XUMHUYECKHE U OMOJIOrHYeCcKUe MPOIIECChl B MTOYBE U UX
POJib B MPEBPALICHUHN IMUTATCIIbHBIX BCIICCTB W IMOBBIICHUU Bq)(beKTI/IBHOFO
aKTyaJIbHOTO TUIOAOPOIUS MOYBHI. BUIBI MOTJIOTUTENHHON CITOCOOHOCTH IMOY-
BbI, UX POJIb BO BBaHMOHeﬁCTBHH IIOYBBI C y,[[O6p€HI/ISIMI/I " B IIUTAHUU PACTC-
Huil. CocTaB U CTPOCHUE MOYBEHHOIO MOTJIOIIAIONIEr0 KOMITJIEKCa, POJb B MH-
TaHUM PACTCHHH, NMpeBpalleHuu yaoopenuii. OCHOBHBIE 3aKOHOMEPHOCTH B3a-
MMOJICHCTBUS YIOOpPEHUH, METMOPAHTOB M PACTCHHUI C MOYBEHHBIM TOTJIONIA-
IOIIUM KOMILIEKCOM. Peaknus 1oys, ee poJsib B IUTAHUU PACTEHUN U IIPUMEHE-
HUU yIoOpeHU U MEITMOPAHTOB. BUIbI KHCIIOTHOCTH TTOYBHI (aKTyalibHasI, 00-
MCHHas, FI/II[pOJII/ITI/I‘-IGCKaﬂ). Cremnensn HACBhINICHHOCTU II0OYB OCHOBAHHUSIMH.
bydepHas cmocoOHOCTH MOYBHI.

7-8

XumMuuyeckas MeJuopauus no4s. bananc kanpuus U MarHus B 36MJIEICIIMU U
MyTU €ro peryiaupoBanus B Poccum u npyrux crpaHax. OTHOIIEHUE pa3iny-
HBIX CEJIbCKOXO3SIMCTBEHHBIX PACTEHHI U MHKPOOPTraHU3MOB K PEaKLUH MOY-
Bbl. HeliTpanuzanus KUCIOTHOCTH. BiusiHue M3BECTKOBAaHMS HAa JOCTYIMHOCTh
Makpo- U MHUKPOIJIEMEHTOB pacTeHusM. OmpeserneHrne HEOOXOIUMOCTH H3-
BECTKOBaHHUs M J03bI u3BeCTH. CmoOcoOBl M CPOKHM BHECEHHS HM3BECTKOBBIX
ynoOpeHuii B mouBy. Bujpl M3BECTKOBBIX yIOOpeHUH (TBEpAbIE U MATKHE W3-
BECTKOBBIE MOPObI). XUMUUYECKass MeJIHOopanus CoJOHIIOB. OCHOBHBIE MaTe-
pHUalbl, TPUMEHSIEMBIE ISl THIICOBAaHUs MOYB. Jl03bI, CPOKHM U CIIOCOOBI BHECE-
Hus runca. J[pyrue crmocoObl, UCTIOIb3yeMble ISl MEIUOPAIIUU COJIOHITOBBIX
IIOYB.

9-14

Munepasibnbie ynoopenus. [lonsarue o6 ynoopenusx. Bunbl u ¢popmsl ymao0-
penuii. JlelicTByroliee BENIECTBO M J103bl ynoOpenuil. IloHsiTHEe O cpokax u

12

13




cnocobax BHeceHus. Knaccuduxanus ynoOpeHwil. Y10O0peHHUsS MECTHBIE H
MPOMBIIIJICHHBIE, MUHEPAIbHBIE M OPTaHUYECKUE, MPOCThIE U KOMILJIEKCHBIE,
MPSIMOTO ¥ KOCBeHHOTO neicTBus. Kiaccudukarus a3otHpix ynoopenuid. Oc-
HOBHBIC (DOPMBI A30THBIX, YAOOPEHUM, UX MPOU3BOJICTBO, COCTaB, CBOMCTBA U
npumenenue. Knaccudukamus gocdopubix ynodbpenuii. CriocoObI MOTydeHU,
coctaB U cBoHcTBa (ocdopHbx ynoOpenuit. Kiaccuduxanms kaauiHBIX
ynoOpeHui, UX COCTaB, CBOMCTBA W MpUMeHEeHHUE. Jl03bl, CPOKH U CIIOCOOBI
MPUMEHEHHUST MUKpoynoOpeHuii. [loHSATHE O KOMIUIEKCHBIX YI0OpEeHUsX
(crmoxHbIe, KOMOMHUPOBAHHBIC U cMelIaHHbIe). CrocoObl MONTY4YeHUs, COCTaB,
CBOMCTBA M MPUMEHEHNUE KOMIUICKCHBIX yI0OpECHMIA.

15

Opranuveckue ynoopenusi. HaBo3 kak MCTOYHHMK 3JIEMEHTOB MUTAHUS IJIsI
pacTeHUH U €ro pojib B KPYroBOPOTE MHTATENbHBIX BEIIECTB B 3eMIleie-
JiH. Pa3sHOBHUIHOCTY HABO3a - MOJCTHIOYHEINA U 0€CHOACTHIIOUHBIN (GKUIKAHN K
MOYXUJKUM) HABO3, UX COCTABHBIC YacCTH. XUMHYECKUN COCTAaB U KayeCTBO
HaBO3a Pa3JIMYHBIX >KUBOTHBIX. [lomcTriiouHbIl HaBO3.BuIbl moACTWIKH, €€
3HaueHue, cocTaB M npumeHeHue. CrocoObl xpaHeHus HaBosa. [Iporeccsr,
MIPOMCXOAIINE NMPU XPAaHEHWH HABO3a, U MX oreHKa. CrocoObl CHIKEHUS T10-
Teph a30Ta MPU XPaHEHUU HaBo3a. [IpPOJOIKUTENBHOCTH NEUCTBUS HABO3A.
becnoactunounsiii HaBo3. CocTaB, CBOMCTBa U puMeHeHue. [Ipurorosienue,
XpaHEHHE U UCIOJIb30BAHUE >KUJIKOTO U MONYXKHAKOTO HaBo3a. [lomer nrui,
€ro COCTaB, XpaHEeHHE U TpuMeHeHue. Vcronp30Banne cooMbl Ha y100peHue.
Topd u oprannyeckue ynobpeHust Ha ero ocHome. 3amacsl Topda B Poccum.
Bunapl u Tuner Topda, ux arpoxumudeckasi XapaKTepUCTHKa U OOTaHUYECKUI
coctaB. Mcnonb30BaHUE TOPOJACKHUX, MPOMBIIUICHHBIX U CEJbCKOXO3SMCTBEH-
HBIX OTXOJIOB Ha YJIO0OpPEHUS MyTeM MX KOMIIOCTUPOBAHUS W TEXHHUKA WX IMPHU-
rotoBjieHud. Pojib KOMIOCTOB B 3alMIIEHHOM TpyHTe. Campomnenn U UxX uc-
MoJIb30BaHKe. 3elieHoe yAoOpeHHe. 3HaueHue 3eJeHOro ynoOpeHus B obora-
IIEHUH MOYBbI OPTAHUYECKUM BEILIECTBOM, a30TOM U JPYTUMH MUTATEIbHBIMHU
sneMeHTaMu. DOpMBI HCTIOTB30BAHUS 3€JICHOTO yI00OpEHUS.

16

TexHonormu XxpaHeHHusi M NPUMeHeHHMsl yaoOpeHuil. TexHoyornuyeckue
cBoiicTBa ynoOpenuii. TexHONMOTHST XpaHEHUSI TBEPIbIX M KUIKUX MHUHEPAIh-
HBIX M OPTraHUYECKUX YAOOPEHHI B PA3IMUYHbBIX KIMMAaTHUYECKUX 30HAX CTPAHbI.
[Ipuembl CHUXKEHUS MOTEPh U KadecTBa yIOOpEHHI MpHU UX TPAHCIOPTUPOBKE,
XpaHeHuu u BHeceHuu. [TonroroBka ynoOpeHuil k BHeceHHIo. TexHOmOrnge-
CKHME CXEMBI U MAlIMHBI 11 BHECEHUS] OPTaHUYECKHUX, MUHEPAIbHBIX (TBEPABIX
U KHUJIKUX) yIOOpeHUH, U3BECTKOBBIX MaTepUaioB U rurnca. KoHTposib u oreH-
Ka KadecTBa paboT Mo BHeceHHIO ynoOpeHuid. TexHwka 0€30MacHOCTH TMPHU
TPAHCIOPTHPOBKE, XPAaHEHUH M BHECEHUH YIOOpPEHHUH.

17,18

JKOJIOTHYECKHEe ACTEKTHI MpuMeHeHHusi ynoOpenmii. CoaepkaHue TOKCHY-
HBIX BEILECTB, MPUBOSIIUX K 3arpsi3HEHUIO OKpY)Karouled cpelbl B MUHE-
paNbHBIX, OPraHUYECKUX YIOOpEeHUsAX W MenropaHTax. [IpemenpHO mOmycTH-
Mble konnuectBa (ITJIK) snemeHTOB U coeiMHEHUN B pacTEHUsIX, MOYBE, BOJIE,
coJIepKaIINXCs B MUHEPAIbHBIX, OPTaHUYECKUX YIOOPEHUAX U MEITHOPAHTAX.
DKOJIOTMYECKHE aCIICKThl XMMU3AIUY 3EMJICICIIM.

Hroro

36

10%
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3aounas popma oOyueHunst

No
JICKIIUN

Kparkoe conepsxanue nekiuit

KomuectBo

JacoB

TIpaxTnueckas

IIOArOTOBKa

BBenenne. [Ipenmer, MeTobl, IETU U 33Jja4d arpOXUMHUHU, B3aUMOCBSI3U €€ C
APYTUMH arpOHOMUYECKUMHU U OMOJOTHYECKUMH HayKamMH. COCTOSIHUE U Tep-
CHEKTUBBI MPOU3BOACTBA U MPUMEHEHUS MUHEPAIBHBIX yI0OpeHU, XuMuie-
CKHUX MCJIHMOPAHTOB, HAKOIUJICHUSA W HCIIOJb30BAHUSA MCCTHBIX y,[[O6p€HHﬁ B
Poccuu n nqpyrux crpanax. Mcropudeckuii 0030p pa3BUTHS arpoXxuMuu B PO.

XMMHUYECKHUX COCTAB U MUTAHWE PACTeHMd. XUMUYECKHI COCTaB PACTCHUH.
XUMHUYECKHE DJICMCHTHI, H€O6XOI[I/IMI:I€ pacCTCHUAM. Co;[epxcaHHe U COOTHO-
IICHUST PJIEMEHTOB MUTAHUS B PACTCHUSAX, OMOJOTHUYECKUM M XO3SHCTBEHHBIN
BBIHOC MIHUTATEIBbHBIX 3JIEMEHTOB CEIbCKOXO03IHMCTBEHHBIMU KyJIbTypaMH, II0-
HATHE O KPYrOBOpOTE U OajlaHCE BEIIECTB B 3eMieAenuu. BiusHue ycioBuii
BHEIIHEHU CpCAbl HAa MOCTYIVICHUC MUTATCIbHBIX BCIICCTB B PACTCHUS. HGKOp-
HEBOE NMUTaHuE pacTeHUH. OTHOIIEHNE PACTEHUM K YCIOBUSM MUTAHUS B pa3-
HBIC ICPUOJAbI BETCTAllUH, ICPUOJUIHOCTL IMUTAHUSA paCTeHHﬁ. Pacturensnas
JMArHOCTHKA MUTaHUs pacTeHuil. KomruiekcHast AMarHocTuka U ee UCHojb30-
BaHUEC OJId OIITUMU3AIlUN ITUTaHUSA paCTeHHﬁ.

CgoiicTBa MOYBbI B CBSI3M C NUTAHUEM PACTEHUI M MPUMEHEHHEM Y/100-
penuii. CoctaB nouBsl. MuHepanbHasi ¥ OpraHMYecKasl 4acTH MOYBbI KaK HC-
TOYHUKH 3JIEMEHTOB MUTAaHUSA. XNUMHUUYECKHE COCINHEHHUS IOYBBI, COAEPKAILINE
3JI€MEHTHI MUTAHUS pacTeHuil. OpraHu4ecKoe BEIIECTBO MOYBHI U €ro 3Haue-
HUE JJIs I0J0poius. XMMHUYECKHE U OMOJIOTHYECKHE MPOIIECChl B TIOYBE U X
pOJb B TPEBpAIlCHUN MHUTATEIbHBIX BEIIECTB M MOBBIMICHUU 3(PPEKTUBHOTO
aKTyaJIbHOTO ILIOJIOPOAMS MOYBBI. BUABI MOTIOTUTENHHOM CIOCOOHOCTH MOY-
BbI, UX POJIb BO B3aUMOJICHCTBUU TOYBBI C YIOOPEHUSMHU U B TIUTAHUU PACTeE-
Huid. COCTaB ¥ CTPOEHUE MOYBEHHOT'O MOIJIOMIAIONIET0 KOMILUIEKCa, pOJib B MU-
TaHUM PACTCHUH, NpeBpamieHun yaoOpeHuil. OCHOBHBIE 3aKOHOMEPHOCTHU
B3aUMOJICHCTBUS yIOOpECHMI, MEITHOPAHTOB M PACTEHUW C TMOYBEHHBIM II0O-
[JIOUIAIOLIMM KOMIUIEKCOM. Peakius moyB, €€ pojb B MUTAHUU PACTEHUN U
MPUMEHEHUH YIO0OpEeHUN W METHOPaHTOB. BHIBI KMCIOTHOCTH TOYBHI (aKTY-
abHasg, OOMeHHas, ruaponuTudeckas). CTerneHb HACBHIIIICHHOCTH MOYB OCHO-
BaHMAMU. bydepHas cmocCOOHOCTh MTOYBBI.

XumMuyeckass MeJIMopanus mo4B. bamaHc KanbLUs U MarHusl B 3eMJICIAEIUU
Y MyTH ero perynupoBanus B Poccuu u npyrux crtpanax. OTHOLIEHHE pa3any-
HBIX CEJIbCKOXO3SIMCTBEHHBIX PACTEHUN U MUKPOOPIaHU3MOB K PEAKIUU MOY-
Bbl. HeliTpanu3anusi KUCIOTHOCTH. BiusHue M3BECTKOBAaHUS HA JOCTYIMHOCTh
Makpo- ¥ MHKPODJIEMEHTOB pacTteHusMm. OmpeserneHrne HEOOXOAUMOCTH W3-
BECTKOBaHUs M J103bI M3BeCTH. CrOCOOBI M CPOKH BHECEHHUS M3BECTKOBBIX
ynoOpeHuii B mouBy. Bujsl H3BECTKOBBIX yA0OpeHUi (TBepAble U MITKUE U3-
BECTKOBBIE TTOPOJIbI). XUMHUYECKasi MeIuopaius coJOHIIOB. OCHOBHBIE MaTe-
pUaJIbl, MPUMEHSIEMBbIE JIJISl TUIICOBAHUS MOYB. [[03bI, CPOKH M CIIOCOOBI BHECE-
Hus tanca. Jpyrue cnocoObl, UCMONIB3yeMbIE JJISI METHOPAIUUA COJIOHIIOBBIX
IIOYB.

Munepajibubie ynoopenusi. [lonstue 006 ymoOpenusix. Buasl u ¢dopmbl
ynoOpenuil. JleiicTByromiee BemecTBo U 10361 ynoOpenuil. [Tonstue o cpokax
u cnocobax BHecenms. Kiaccudukanus ynoopenuii. Y 100peHuss MeCTHbIE U
IMPOMBIIIJICHHBIC, MUHCPAJILHBIC M OPraHUYCCKUC, IPOCTHIC U KOMIIJICKCHBIC,
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MPSIMOTO M KOCBEHHOTO nericTBrs. Kitaccudukamms a30THbIX ynoopenuit. Oc-
HOBHBIC ()OPMBI a30THBIX, YIOOPEHUH, UX MPOU3BOJICTBO, COCTAB, CBOICTBA U
npumenenne. Kmaccudukanus dochopabix ymodpenuit. CriocoObl moiryde-
HUS, COCTaB U cBoiicTBa GochopHbIX ynoopenuit. Kinaccupukanus kaauiHbIX
ynoOpeHul, uX COCTaB, CBOMCTBA M TpuMeHeHue. Jl03bl, CPOKU U CIIOCOOBI
MpUMEHEHHUST MHKpoynoOpeHuit. IloHSATHE O KOMIUIEKCHBIX YIOOpEHUsSIX
(croxHBIE, KOMOMHUPOBAHHBIE U cMemIaHHbIe). CIIocoObl TOy4YeHUsI, COCTAB,
CBOWCTBA M MPUMEHEHNE KOMIUICEKCHBIX YIOOpEHUH.

Opranuveckue ynoopenusi. HaBo3 kak MCTOYHMK 3JIEMEHTOB NMUTAHHS IS
pacTeHU M €ro pojib B KPYroBOPOTE MUTATEIbHBIX BELIECTB B 3eMIIEIE-
JH. Pa3sHOBHIHOCTY HaBO3a - MOACTHJIOYHBIN U O€CIIONCTUIIOUHBIA (GKUAKUN 1
MOYXUJKUIM) HABO3, UX COCTABHBIC YacTU. XUMHUYECKUU COCTAaB M KauyeCTBO
HaBO3a PAa3IMYHBIX >KHUBOTHBIX. [lomcTuimounbpiii HaBO3.Buasl moacTunku, ee
3HaueHUe, cocTaB U mpumMeHeHue. CrocoObl xpaHeHus HaBo3a. [Iporecchl,
MIPOMCXOAIINE TTPH XPAHCHUH HABO3a, M WX OrleHKa. CrocOObI CHUKEHUS T10-
Tepb a30Ta MpU XpaHEHUU HaBo3a. [IpOAOIKUTENHHOCTH JEHCTBUS HABO3A.
becnoactunounsiii HaBo3. CocTaB, CBOMCTBA U NpuMeHeHue. [Ipurorosnenue,
XpaHEHUE U KCIIOIb30BAHUE JKUJIKOTO U MONYXHUIKOro HaBo3a. [lomer nruil,
€ro COCTaB, XpaHEHHE W MpuMeHeHue. Vcmonp3oBaHue COJIOMBI Ha yaoOpe-
HUE.

Topd m opranmueckue ymoOpeHus Ha ero ocHoBe. 3amackl Topda B Poccun.
Bunel u tunel Topda, UX arpoXxuMuUeckast XapakKTepUCTUKA U OOTaHUYECKHIA
coctaB. Mcmonbp30BaHUE TOPOJCKHUX, MPOMBIIIJICHHBIX U CEIbCKOXO3SICTBEH-
HBIX OTXOJIOB Ha yIOOpEHUS IMyTeM WX KOMIIOCTHPOBAHMS U TEXHUKA UX IMPH-
roTOBJIEHUS. POJIb KOMIIOCTOB B 3alUIICHHOM TpyHTe. Camponenu u ux Hc-
MOJIb30BaHUE. 3eJIeHOe yIoOpeHne. 3HaueHne 3eJIeHOro yIo0peHus B o0ora-
LIEHUU TOYBbI OPTaHUYECKUM BELIECTBOM, a30TOM M APYTMMU MUTATEIbHBIMU
anemeHTaMu. @OpPMBbI HCTIOJIb30BAHUS 3€JIEHOTO YI00pEHHS.

JKOJIOTHYECKHEe ACTIEeKThl MPUMeHeHus yaoopennii. ConepkaHue TOKCHY-
HBIX BEILIECTB, MPUBOJAIIMX K 3arps3HEHUIO OKpPYXAloleld cpelbl B MUHE-
paNbHBIX, OPTAaHUYECKUX YI0OpeHUsX u MenuopaHTtax. [IpexenbHo momycTH-
Mble konudecTBa (I1/IK) aneMeHTOB U coeIuHEHU B pacCTeHUsX, IIOYBE, BOJIE,
coJiepKaluXcs B MUHEPAIbHBIX, OPTaHUYECKUX YIOOPEHUIX M MEITUOPAHTAX.
OKOJIOTMYECKHE aCIICKThI XMMU3AIUY 3EMJIIC TN,

Hroro

10%

4.3. Conep:xaHue 1a00paTOPHBIX 3aHATHIA

Ounas ¢popma o0ydeHHs

HaunmenoBanue 1abopaToOpHBIX 3aHITHI

Konuuectso

qacoB

[IpakTuueckas

IIOArOTOBKA

OnpeneneHne Cyxoro BEIIECTBA Blaru B paCTUTEIbHOM MaTepuaie

+

Omnpenenenne a3ora, pochopa 1 Kajus U3 OJHOW HABECKH ITPH YCKOPEHHOM 030-
JICHUH PACTUTCIILHOTIO MaTCpuajiad

OmnpeJieneHre HUTPATHOTO a30Ta B PACTEHUEBOAUECKON NPOAYKIIMU

+| +

A (W]

OmnpeneneHre HUTPATHOTO a30Ta B PACTEHUAX U PaCTEHUEBOIUECKON MTPOTYKIIUU
MOTCHIMOMETPUYECKUM METOIOM

NN N |~

+
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5 | Onpenenenue obmero a3ora 4 +
6 | MeTonbl onpeieneHns JOCTYIHBIX ISl paCTEHUI COEAMHEHUH a30Ta 2 +
7 | MeTonpl onpeneneHus moaBmkHoOro Gocdopa 1 0OMEHHOTO KaJHs 2 +
8 | Onpenenenne pH no4Bsl NOTEHIMOMETPUYECKUM METOJOM 2 +
9 | Onpenenenne rTUAPOTUTUUECKON KUCIOTHOCTH 2 +
10 | Onpenenenue cymMmbl NOTIOMEHHBIX OcHOBaHM (o Kanneny-I nnpkoBuiyy) 2 +
11 | YnoOpenus. Knaccudukanus. CBoiicTBa MUHEpaAIbHBIX y10OpeHUH 2 +
12 Pacno3naBanve MUHEpaIbHBIX yIOOpEeHHH (a30THBIX, POCPOPHBIX, KAIUMHHBIX, 4 N
KOMIIJICKCHBIX) IO KaY€CTBEHHBIM PEaKIUsIM
13 | Onpenenenue coaepxanus BogopactBopuMoro dochopa B cynepdocdare 2 +
Hroro 36 | 60%
3aounas popma o0yueHust
2 | E¢
Ne N IR
HaumenoBanue 1a00paTopHbBIX 3aHITHIMA = 9| =6
n/m EF| £ &
CRRIE:
=
1 | OnpeneneHue cyxoro BENIECTBA BJArd B paCTUTEIbHOM MaTepHase 1 +
) Omnpenenenue azota, pochopa u Kaaus U3 OJHOU HABECKU MTPU YCKOPEHHOM 030- 1 4
JICHUU PACTUTEIBHOTO MaTepuaa
3 | OnpeneneHrne HUTPATHOTO a30Ta B PACTEHHUEBOAYECKOM MPOAYKIIUU 1 +
4 | Onpenenenue o0IIEro a3oTa 1 +
5 | Merobl onpesienieHns NOABMXKHOTO pocdopa 1 0OMEHHOTO Katust 1 +
6 | Onpenenenne pH MouBBl MOTEHITMOMETPUUECKIM METOJIOM 1 +
7 | OnpeneneHue ruApOIUTUYECKON KUCIOTHOCTH 1 +
8 | Onpenenenne cyMMbl NOTJIONIEHHBIX OCHOBaHM (o Kanneny-I unpkoBuiry) 1 +
9 YILE)6p6HI/ISI. Knaccudukanus. CBolicTBa MUHEpPATBHBIX U OPTaHUYECKUX yI00pe- 1 N
HUU
10 Pacno3naBanvne MUHEpaIbHBIX yIOOpEeHH (a30THBIX, POCPOPHBIX, KAITUHHBIX, 1 N
KOMIIJIEKCHBIX) IO KaY€CTBEHHBIM PEaKIUsIM
HTroro 10 | 50%
4.4. CopepxxaHnue NpaKTHYECKHUX 3aHATHH
[TpakTrueckue 3aHATHS HE TPEyCMOTPEHbI Y4EOHBIM IJIaHOM
4.5. Buabl u coaep:kaHue caMOCTOATEIbHOH padoThl 00yUYaOIIUXCS
4.5.1. Buasl caMOCTOSTENHFHOM pabOThl 00YJarOIITUXCS
KonuuecTBo yacoB
Bunbl camocTosTennbHON paboThl 00yJarOIIHXCs
ouHas opma 3a04Hast hopma
o0y4YeHHS 00y4eHHs
[ToaroroBka K 1a00paTOPHBIM 3aHATHUSAM U K 3aLIUTE J1a0O0- 16 12
paTOPHBIX pabOT
BrinonHeHne KOHTPOJIbHON paboThI — 20
CaMOCTOSITEIbHOE U3YUYEHHE OTJIENbHBIX TEM U BOIIPOCOB 11 43
IToaroroBka K MPOMEXYTOYHOM aTTECTAUH 9 11
Hroro 36 86
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4.5.2. ConepxaHue CaMOCTOSTEILHON pabOThl 00yJaroIuXcs

o/t

HaumenoBanue HU3Yy4aCMbIX TCM HJIM BOIIPOCOB

OO0mme BONpoOCH arpOXMMHYECKHX 3HAHMI.3HaUCHHE MHUHEPAJIbHBIX, OpraHHuYe-
CKUX yJOOpEHUH M XMMHUYECKUX MEJIMOPAHTOB B IOBBIIIEHUH YPOXKAMHOCTU CEllb-
CKOXO3SIICTBEHHBIX KYJIBTYp, YIYUIIEHUN Ka4eCTBA NPOAYKIMH U MJIOJ0POANS IOY-
Bbl. PoJIb 3apy0eKHBIX U POCCUHCKUX YUYEHBIX B Pa3BUTHM YYEHUS O MUTAaHUM pacTe-
HUI 1 npuMeHeHun ynoopenuii. Ponps akanemuka J[.H. [IpssHUITHIKOBA Kak OCHOBO-
MOJIO)KHUKA pOCCUMCKONM arpoxumuu. OpraHu3anus U pa3BUTHE arpOXMMHUUYECKOTO
00CITy’)KUBaHUS CEIIbCKOXO3AHCTBEHHOTO Mpou3BoJcTBa B PD. JlocTikeHus cospe-
MEHHOH arpOXMMHUU U TIEPEIOBOI MPAKTUKH B Poccuu u 3a pyOeXoMm.

XHMHYEeCKHIl COCTaB U NMHUTAHUe pacTeHMH.PacTeHus - KOHLIEHTPAaTOPHI OTIEIb-
HBIX XUMHYECKHUX 3JIEMEHTOB. CoJlep>KaHME OCHOBHBIX OPIaHMYECKHX BEILECTB B
pacreHusAx. Makpo-, MUKPO- U YJIbTPa MUKPOIJIEMEHTHI, UX POJIb B IIMTAHUU PACTE-
HUW. BnustHue ycrmoBUl MHHEPATBHOTO MHUTAHUS Ha COACp)KaHHWe OETKOB, JKHUPOB,
YIJIEBOJOB U APYI'MX BaXKHBIX OPraHUYECKUX COCAVMHEHUH, ONPEIEIISAIONUX KaueCTBO
YpOXaeB CEIbCKOXO3AMCTBEHHBIX KYJIbTYp. Pa3BuTHE NpeACTaBIEHUS O MOCTYILIE-
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 AJId ONTUMU3ALUU TUTAaHUS paCTC-
HUW IIPU PA3IMYHBIX TEXHOJIOTUSX BO3EJIBIBAHUS CEIbCKOXO03SIMCTBEHHBIX KYJIBTYP.

ITouBa KaKk MCTOYHHUK IJIEMEHTOB NMUTAHMUS AJIA PACTEeHU.POIb ra30Boi, )KUAKON
¥ TBEPJIOM YaCTH TMOYBHI B MUTAaHUU PAaCTEHUU W TpaHchopmanuu ymoopenmii. Co-
JepKaHUE DIIEMEHTOB MUTAHUS PACTCHUN B PA3IMYHBIX (DpaKIUIX MUHEPATHHON Ya-
CTH TIOYBBI M HX JOCTYNHOCTh B pa3HbIX moyBax. [loTeHIManpHOE M aKTyaJbHOE
MJI0JIOPOJME MOYBBI, TPYIIUPOBKA MOYB [0 YPOBHIO aKTyaJIbHOTO IJI0JA0POaUs. XU-
MUYecKre W OMOJIOTMYECKHE IMPOILIECChl B MIOYBE U UX POJIb B MPEBpAILlEHUU IUTa-
TETHHBIX BEIIECTB U MOBBIIICHUH 3(PPEKTUBHOTO aKTYaTbHOTO IJIOOPOAUS MTOYBHI.
3HavyeHHE KOJJIOMIHOW (pakIMK TOYBHI B TPOIECCAX B3aUMOJEHCTBUSI TOYBHI C
ynoopenusiMu u pacreHussiMu. OOMeHHOE 1 HEOOMEHHOE TIOTJIONICHHE TIOYBOM KaTH-
OHOB. EMKOCTB MOTJIOIIEHUS U COCTAaB MOTJIONICHHBIX KaTHOHOB B Pa3HBIX MOYBaX.
OOMeHHOE TOTJIONIEHUE AaHUOHOB. ATPOXHUMHYECKask XapaKTEPUCTUKA OCHOBHBIX TH-
noB nouB P®. Ilytu Tpanchopmanuu a30THBIX, HOCHOPHBIX, KATUHHBIX U IPYTUX
COCIMHEHUH B MOYBAaX M JIOCTYMHOCTb UX pacTeHUsIM. Poib arpoXuMu4eckoro aHa-
JIM3a MOYB JIJIS1 OLIEHKH 00ECTIeUeHHOCTH PAaCTeHHM 3JIeMEeHTaMU MUTAHUs, OTpeerie-
HUS ¥ KOPPEKTUPOBKH X MOTPEOHOCTHU 7103 YAOOpEHUH.

XuMuYyecKasi MeJJMOpalnus No4YB.3HaUYCHUE KIS U MarHus JJisl TIATaHUSI pacTe-
HU. MHOTrOCTOpOHHEE NEWCTBHE HM3BECTM HA MOYBY. YCTPAHEHHE TOKCHYECKOTO
JIEUCTBUA ATIOMUHUA U Mapranma. Koaryisiuus MOYBEHHBIX KOJUJIOMIOB W YJIydllle-
HUE arpOXUMHUYECKUX U arpo(U3NUeCKiX CBONCTB MOYBLI. BiusiHIE W3BEeCTH Ha pas-
JI0O’)KEHHE OPTaHMYECKOTO BEIEeCTBAa M MOOMIM3AIMIO MMUTATEIBHBIX SJIEMEHTOB T10Y-
Bbl. BiiMsiHue M3BECTKOBAaHUS Ha JOCTYIMHOCTh Makpo- U MUKPORJIEMEHTOB PacTEHU-
aMm. Mcnonp30BaHHEe OTXOJ0B MPOMBIIUIEHHOCTH 11 M3BECTKOBaHUS MOYB. ATpo-
TeXHHUYECKHE TPeOOBaHUSI K M3BECTKOBHIM ynoOpeHusM. HopMaTHBBI OlleHKH Kaue-
CTBa M3BECTKOBAHUA./[JIUTEIBHOCTh NEUCTBUS HM3BECTU. MenmopaTuBHOE, MOAAEP-
JKUBAIOIIEE M OMEPEkKAIONIee M3BECTKOBAHUE KHUCIBIX MOYB. DP(PEKTUBHOCTH M3-
BECTKOBAHUS TIOYB B PA3JIUYHBIX ceBOOOOpoTax. OCOOCHHOCTH M3BECTKOBAHMUSI B Ce-
BOOOOPOTAxX CO JTHHOM M KapTodeneM. 3HauYeHNE M3BECTKOBAHUS KHUCIBIX MOYB MPH

KomnuectBo
qacoB
OouHas | 3a04Has
dhopma dhopma
00yue- 00yue-
HUS HUS
2 2
4 11
4 8
4 8
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JUTATEIBHOM ~TIPUMEHEHUH (U3UOJIOTHYECKH KHCIBIX MHHEPAIbHBIX  yHoOpe-
HUIl.OkoHOMHYecKast 3(h(HeKTUBHOCTh M3BeCTKOBaHUA. CrocoObl M MpHUEMBI MOBHI-
meHnst 3¢ GEKTUBHOCTH W3BECTKOBaHMS. | MIICOBaHNE KaK Mepa yIydIIeHHs COJIOH-
110B. I3MeHeHus1, BhI3bIBacMble B Mo4Be THIICOM. D(ddekTuBHOCTH TUicoBanus. Oc-
HOBHBIC MaTEepHaJbl, IPUMEHSEMBIC IS TUIICOBAHUS MOYB. Y 10OpeHue rumncom 0o-
60BbIX TpaB. [Iprembl nMoBbIIeHUs 2P PEKTUBHOCTH THIICOBAHUSI.

A30THbIe y100peHusi. 3HaUCHUE TPOOJIEMBI a30Ta B 3E€MJICICTUN B CBETE YYCHHS
JL.H. IlpsaumnaukoBa. Ponb a3ota B pacteHusax. OCOOCHHOCTH MHUTAHUSI pacTEHUM
AMMOHMMHBIM U HUTPATHBIM a30ToM. CojepxaHue a30Ta B MOYBE U JIMHAMHUKA €T0
coeauHenuil. Ilpoueccsl aMMOHH(HUKAIMM, HUTPUPHUKAIMU U JEHUTpU(DUKALUH.
KpyroBopor u Gananc azora B mpupoje. bamanc azora B 3emuenenuu. Oukcamus
azora atMoc(epsl. BiusHue a30THBIX yA0OpeHH Ha PEeakIMi0 MOYBEHHOTO PacTBO-
pa. Mcnonbs3oBaHue pacTeHUsIMU a30Ta yaoOpeHHil M ero mpeBpalieHHsl B MOYBE.
ITorepu azora ynoOpenuit u3 mousbl. [IpuMeHeHHEe MHTHOMTOPOB HUTPUDUKALUU
JUISL TIPEAOTBPAIIEHUs TOTeph a30Ta. D(PGEKTUBHOCTh Pa3IUYHBIX (POPM a30THBIX
ynoOpeHuit B 3aBUCUMOCTH OT CBOMCTB MOYBHI, BUJAa PACTEHUN M CIIOCO0A BHECCHHUS
ynoopenuit. J03b1, CrocoObl U CPOKH BHECEHHS a30THBIX YIAOOPEHUH MOJI OCHOBHBIE
CeNIbCKOXO03SHUCTBEHHBIE KYIbTYphl. BinsiHue a30THBIX ynoOpeHHMI Ha ypokail pas-
JMYHBIX KYJIBTYp U €r0 KayecTBO. 3HAUEHUE MO3IHUX MOJKOPMOK a30TOM ISl yIyd-
IIEHUS] KaueCcTBa 3€pHA MIIEHULBI U JPYruX KyapTyp. IlyTn nosbimeHus 3¢ ¢GexTus-
HOCTH a30THBIX yJOOpEHUA.

®ocdopubie ynodopenus. [Ipodiema gochopa B 3emienenuivi u MyTH €€ PEIICHHUS.
Pons docdhopa B xxu3nm pactenuit. Ucrounnku ¢ocdopa mis pacteHuid. Baemnne
npusHaku pocdopHoro rononanus y pactenuid. [locrymienue gocgaToB B pacTeHHs
u BeIHOC (hocopa ypokaem. Coznepsxkanue u ¢opmbl coequHeHnid Gocdopa B moy-
Bax. Kpyrosopot docdhopa B nmpupoe, 6anaHc ero B 3eMJISIEITHN U XO3SIICTBE.
Ceipbe nnst ipousBoicTBa (hochopHBIX ymnoOpeHuii. MecTopoKIeHIE alaTHTOB U
dochoputoB B Poccun n apyrux crpanax. @ocopuThl U anmaTuThl KaK ChIPbE IS
¢docarHoit npomeinuienHOCTH. Cynepdocdat npocToi U JBOWHOM, TpaHyIMPOBaH-
HbII ¥ mopomkoBuaHbIA. [Ipenmmurar. Cynepdoc. Tomacuuiak, Tepmodocdarsr,
docdarmnak, odechropennsiit hocdar. INomudocdarsl. Mcnonbp3oBanue 0Txo0B
MPOMBINIUICHHOCTH, coaepxkamux docdop. PochoputHas Myka U yciaoBus 3¢ dek-
TUBHOTO €€ NMPUMEHEHHUs. 3HauUeHHE pabOT POCCUUCKUX YUYEHBIX IO 3TOMY BOIPOCY.
[Tyt noseimenus 3 dextuBHOCTH POCHOPUTHON MYKH.

Kanniinble yno0penus. Ponp kanmusg B xu3Hu pacteHuil. ColepikaHue Kaius B
ypo’kae OTIENbHBIX CETbCKOXO3SMCTBEHHBIX KyNbTyp. BHelIHNe mpu3Haku Kauuid-
HOro ronoaanus y pacteauil. Conepxxanue U GpopMbl kanus B nousax. KpyroBopot
KaJlisg B TIPUPOJIe, OajJaHC ero B 3eMJICACIIMA U X035HUCcTBEe. MeCcTOpOKICHHS Kaauii-
HBIX cojeil B Poccun u npyrux crpanax. Celpble KaJUHHBIE COJIM: CUIIBBUHUT, Kap-
HAJUTUT, KAaWHUT, TOJIMTAJIUT, JJAaHTOSHHUT U ap. B3auMozeicTBue KanuitHBIX ymI00-
peHMii ¢ MOYBOH. 3HAUYECHUE COJACPKAIUXCA B KAIUHHBIX yJOOPEHUSX XJIOPHUIOB,
cynb(haToB, HaTPUsl U MarHus JUIs pa3lUYHbIX pacTeHui. IlpuMeHeHue KanuiHbBIX
ynoOpeHuil B 3aBUCUMOCTH OT OMOJIOTHMYECKUX OCOOCHHOCTEHW pacTeHWIl M MOYBEH-
HO-KJIMMaTUYECKUX YCIIOBUH. BiusiHue oprannyeckux yaoOpeHU, N3BECTKOBAHUS U
JIpyrux yciuoBuid Ha 3((EeKTUBHOCTh MPUMEHEHHUS KaNWHHBIX ynoOpeHuid. J{o3wl,
CPOKH U CIIOCOOBI BHECEHUS KAIMWHBIX yI0OpEHUH Mo pa3u4HbIe KyJIbTypbl. Biu-
SIHUE KaJIMHHBIX yJOOpeHUH Ha yposkall MU KaueCTBO MPOAYKIUH OTICIBHBIX CElb-
CKOXO3SIICTBEHHBIX KYJIbTYp B Pa3jMYHbIX MOYBEHHO-KJIMMaTH4eCcKuX 30Hax Poc-
cuM.

MuxkpoynoOpeHusi. 3HaU€HHUE MUKPOSJIEMEHTOB MJisi pacteHuid. Conaep:kaHue OT-
JeNBHBIX MUKPORJIEMEHTOB B pacTeHusX. Conepkanue 1 pOpMbl MUKPOIJIEMEHTOB B
nouBax. OyHKIKK OTAETBHBIX MUKPO3JIEMEHTOB (00p, Meb, MapraHel, MOJIHO/EH,
IIMHK, KOOAJIbT) B pacTeHUsX. Y oOpeHusi, coaepkaiiye 00p, Mapraten, Mejib, MO-
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auOaeH, UUMHK M Jpyrue MHuKposiemeHThl. [lonmumukpoynobpenus. Ponbs mukpo-
y10OpeHUi B MOBBILICHUN MTPOIYKTUBHOCTH CEIIbCKOXO3SHCTBEHHBIX KYIBTYp B pas-
JUYHBIX TOYBEHHO-KJIMMATHYECKUX 30HAX CTpaHbl. J[03bl, CPOKH M CIIOCOOBI IPUMeE-
HEHHMSI MUKPOYJIOOPEHUH B CBSI3U C IMOYBEHHO-KJIMMATHYECKUMHU YCIOBUSMH U OHO-
JIOTMYECKUMH OCOOCHHOCTSIMU KynbTyp. IIpuemsl nossieHns 3¢p¢eKTUBHOIO MpH-
MEHEHUSI MUKPOYI0OpEHUIA.

KommniiexkcHble yno0peHusi. ATpOHOMHUYECKOE U IKOHOMHUYECKOE 3HAUYCHHE KOM-
IUIEKCHBIX ynoOpenuid. JKuakue u cycrneH3upoBaHHbIE ynoOpeHus. IlepcriekTuBbl
NpUMEHEHHUs KOMIUIEKCHbIX ynoOpenuii B Poccun. Tykocmecu, X cocTaB U CBOM-
CTBa, 3HAYCHUE U YCIOBHs TYKOCMEIIEHUSI.

Opranunyeckue ynooOpenusi. Haso3. 3HaueHUWE HaBO3a M JPYIrUX OPTraHUYECKUX
yIOoOpeHU B TOBBIIICHUH YPOXKAeB CEIbCKOXO3AWCTBEHHBIX KYJIbTYp, CO3aHUU
Oe3nedunuTHOrO OajaHca rymyca W peryJMpOBaHUM OMOJIOTMYECKHX IPOIIECCOB B
noyYBe. 3HaYEHUE HAaBO3a KaK MCTOYHMKA MOIMOJHEHUS MOYBbl OPTaHMYECKUM Belle-
CTBOM JJIsl TIOAJIEP’KAaHUS U YBEIMUEHHUS COIEpX aHUS Iymyca, MOBbIeHUs 3dex-
TUBHOCTH MUHEPAIBHBIX YAOOpEeHHiA. 3HaYeHNE MPABIIIBHOTO COYCTAHUS OpraHHye-
CKMX M MHUHEPAIBHBIX ynoOpeHuit. [loocmunounviti Haso3. CTeneHb Pa3loKCHHS
HaBo3a. XpaHeHHE HaBO3a B HaBO30XpaHWiHIIeH B moje. [llTabeneBanue kak HeoO-
XOJMMBIH TIPHEM MPABHIILHOTO XPaHEHHsI HaBo3a. 3HAYCHUE JKIKeCOOpHHUKOB. [Ipu-
€MBbl TOBBIIICHUSI KadecTBa M YAOOpUTENbHAs] IIEHHOCTh MOJCTHIOYHOTO HABO3A.
becnoocmunounviii Haso3. IlpurotopneHune, XxpaHeHUE U UCIOIb30BAaHUE KUAKOTO U
HOJYXHUIKOT0 HaBo3a. OcoOeHHOCTH ero npumeHeHusi. CpaBHUTEIbHOE JeiicTBUE U
nocieAecTBUE MOJCTHIIOUHOTO U OeCroICTUIIOYHOIO HaBO3a Ha ypoKall CeNlbCKO-
XO3UCTBEHHBIX KYJIBTYP B Pa3JIMUHBIX MMOYBEHHO-KIMMATHYECKUX ycioBusix. Coue-
TaHUE U COBMECTHOE NMPUMEHEHHE HaBo3a W MHHEpalbHbIX ynoOpeHuil. CpaBHU-
TEJIbHAas OIICHKA CTENEHW HMCIOJIb30BAHUSI PACTCHUSIMU NUTATENbHBIX BEIIECTB W3
HaBO3a U MHUHEpaNbHBIX ynoOpeHuil. CrocoObl ompesieneHns KOJINYecTBa MOACTHU-
JOYyHOro HaBo3a. PacyeT kommuecTBa OECHOACTHIIOUHOrO HaBo3a. J{03bl, riyOuHa
3aJeJIKK ¥ crIocoObl BHECEHHUSI HABO3a IO/ PAa3IMUHBIE KYJIbTYPhI B CBSI3U C MIOYBEH-
HO-KJINMaTU4YEeCKUMH ycIOoBUSMHU. MexaHuzanust paboT MHpu TMOATOTOBKE HABO3a,
TPAHCIIOPTUPOBKE U BHECEHUIO B NOYBY. 3HAaUCHHE HABO3a B 3alUIIEHHOM T'PYHTE.
CocraB, XpaHeHHE HABO3HON JKIKM W HUCIIOJNB30BaHWE ee Ha ynoOpenue. ITomer
OTHI, €T0 COCTaB, XpaHEHUE U MpuMeHeHHe. Mcrnonb30Banue coioMbl Ha y1o0OpeHue.
Topg u opeanuueckue yoobpenus na ezco ochoge. CTeneHb pasliokeHHs Topda.
30/IbHOCTh, KHCIIOTHOCTB, BJIATOEMKOCTh M TOMJIOTHTENbHAs CIIOCOOHOCTH Topda.
CopepxaHue MUTATENbHBIX 3JIEMEHTOB B Top(ax. 3aroToBKa U HCIOJIb30BAHUE TOP-
¢da Ha moactunky u ynoopenue. TopdsHON HaBO3, ero yAoOpuTeNbHas LEHHOCTb.
VYcenoBuss sddexTuBHOTO MCmosib30BaHus Topda Ha yaoOpeHue. Teopernueckoe
000CHOBaHME KOMIIOCTHPOBAHHUS. 3HAYEHHWE MHKPOOMOJIIOTMYECKHUX IIPOLIECCOB B
MIPEBPAILCHUH TUTATEIbHBIX BEUIECTB KOMIIOCTA B JOCTYIHBIE AJI1 PACTEHUMN COEIU-
HeHus. TopdonaBoszneie KomrocThl. [locnoitHoe M odaroBoe KOMIIOCTHpPOBAHUE.
TopdoxuxkeBbie U Ipyrue BUIbl KOMIIOCTOB. 3HAUEHHUE COOTHOIICHUS KOMIIOHEHTOB
B KOMITOCTaX Il pa3BUTHSI MUKPOOHOJIOIMYECKHX MporeccoB. TophoMuHepaabHbIe
KoMriocThl. Mcmonp3oBanue B kommocTax (GpochopuTHOM MyKH, U3BECTH, 307161 (ITPH
MOBBIIIEHHONW KHUCIOTHOCTH TOP(HOB) U JPYrUX KOMIIOHEHTOB. XUMHUECKUH COCTaB
Pa3IUYHBIX KOMIIOCTOB. Y CBOGHHE PacTeHUSAMHU a30Ta, Gocdopa, Kamusi, MUKpOIJIe-
MEHTOB M3 KOMIIOCTOB. Vcronb30BaHUE TOPOACKUX, TPOMBIIIJIEHHBIX U CEIBCKOXO-
3SIMCTBEHHBIX OTXOJOB Ha YAOOpEHHUS MyTeM HUX KOMIIOCTUPOBAHUS U TEXHUKA UX
IPUrOTOBJIEHUS. POJIb KOMIIOCTOB B 3allMIIEHHOM I'pyHTe. Canponeiy U UX UCHOJIb-
30BaHME.
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TexHo0ornu XpaHeHusi 1 NPUMeHeHUsl y100peHnid. TUIIBI CKIIAJCKUX TOMEILICHUN
U HaBo3oxpaHwmil. [IpreMbl CHMXKEHMsI MOTeph M KauecTBa yJOOpEHUH IpHU HX
TPaHCIIOPTUPOBKE, XPAHECHUU Y BHECCHUMU.

20




IKOJ0THYeCKHe ACTIEKThl MPpUMeHeHus yao0peHuii. COaTaHCUPOBAHHOE TIPUME-
HEHHE YIOOpEHMI U IPYTUX CPEACTB XUMH3AIMU - OCHOBA YCTPAHEHHs OTPHULIATEIb- 2
HOTO MOCJIEJICTBUS X HA TIOYBY, PACTEHHUS, YEJIOBEKA U >KUBOTHBIX

S. YueOHO-MeTOANYeCKOe o0ecriedeHne CAMOCTOATEIbLHOM padoThl 00y4aoImmuXxcst
10 AMCHHUTIJIHHE

YyebHO-MeTonuueckue pa3padboTku nmetorcs B Hayunoit oubnuoreke ®I'BOY BO HOxHo-
Vpansckuii [AY:

1. ArpoxuMusi [ DJIEKTPpOHHBINA pecypc] : METOAUYECKUE YKa3aHUsl MO0 U3YYEHUIO JUCUUIUIUHBI U
3aJJaHuA JUIs KOHTPOJIBHOM paboThl IIst 00ydaronuxcs 1o nporpaMmam OakanaBpuara (3ao4Has ¢op-
Ma 00yueHus1)[no Ha-npaBieHusM moarotoBku: 35.03.05 «CamoBoactBo», 35.03.07 «TexHomorus
MIPOU3BOJICTBA U NEPEPAOOTKU CENIbCKOXO3AUCTBEHHOM MpoaAyKIuK»] / coct. Cunsiekuit U. B. ; FOx-
Ho-Ypansckuii 'AY, UHctuTyT arposkonorun .— Muacckoe: FOxno-Ypansckuii 'AY, 2020 .— 35
c. http://nb.sursau.ru:8080/localdocs/iae/ppm162.pdf

6. ®OoH/1 OLICHOYHBIX CPEICTB 1JIsl POBEICHUA
NMPOMEKYTOYHOM aTTeCTANMHU 00y4aI0IHUXCH 10 JUCIHILIHHE
s ycTaHOBIIGHHSI COOTBETCTBHUSI YPOBHS NMOATOTOBKM oOywarommxcst TpedoBanusim OI'OC
BO pa3paboTtan (oHI OLIEHOUYHBIX CPEICTB JUIsl TEKYIIEro KOHTPOJIS YCIIEBA€MOCTH WM IPOBEICHHUS
MPOMEKYTOUHOM aTTecTaluu oOydyaromuxcst Mo aucuuruinHe. OOoHJ OLEHOYHBIX CPE/ICTB MPEICTaB-
sieH B [Ipunoxenun.

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

OcHOBHas M JOTIOJHUTENbHAS yaeOHas TuTepatypa umeercs B HayuHoit OubOmmoTeke M 3iek-
TpoHHOH MH(pOpMarmoHHo-o0pazoBaTensHOl cpeae PI'BOY BO I0xno-Ypansckuii [AY.

OcHoBHAaA:

1. Aromun, b. A. Arpoxumus / b. A. Sroaun, 1O. I1. XKXykos, B. 1. Ko63apenko. — 4-¢ u3n.,
crep. — Cankr-IletepOypr : Jlanp, 2023. — 584 c. — ISBN 978-5-507-45532-4. — TekcT : aJiek-
TpoHHBIH // JIaHb : 3nexTpoHHO-O0MOmMoTeyHas cuctema. — URL: https://e.lanbook.com/book/271331

2. Ucynos, A. H. Arpoxumus : yae6Hoe niocodue / A. H. MUcyno. — MxkeBck : MkeBckas 'CXA,

2020. — 82 c¢. — Texkcr : amekTpoHHBIN // JlaHb : 31eKTpoHHO-OMOMMOTeuHast cuctema. — URL:
https://e.lanbook.com/book/158579
3. JlaGopaTopHBIN MPAKTHUKYM IO arpOXUMHUHU JIJII arpOHOMUYECKHUX CHEIHAIBHOCTEH : yueOHOe

nocobue / A.H. Ecaynko, B.B. Arees, A.W. [Togkomun, O.}O. Jlobankosa ; ®I'OY BIIO, Craspo-
MOJIbCKUN TOCYIaPCTBEHHBIM arpapHbIii YHUBEPCUTET. - U3/, 2-¢, epepad. u momnoiH. - CTaBpomnob :
CraBpomnonbCckuil rocyaapcTBeHHbIN arpapHblil yHuBepeuteT, 2010. - 276 c. - ISBN 5-9596-0148-6 ;
To xe [DnexktponnsIil pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=138771

JlonmoaHuTeNbHAS:

1. Arpoxumus : yaeOHuK / mop penakmueit B. I'. MuneeBa. — bpsiack : bpsuckuii AV,
2017. — 854 c. — ISBN 978-5-9238-0236-8. — Tekcr : anekTpoHHbIil / JlaHb : 31I€KTPOHHO-
oubmmnoreunas cucrema. — URL: https://e.lanbook.com/book/133138

2. Epmoxwun, 0. U. Ilpuknannas arpoxumus : yuyeOnoe nocodue / FO. . Epmoxun. —
Owmck : Omckuii 'AY, 2018. — 140 ¢. — ISBN 978-5-89764-733-0. — Tekcr : anektpoHHsbIi // Jlanb
: aIeKTpoHHO-OMbmMmoTeunas cucrema. — URL: https://e.lanbook.com/book/111406
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3. CrnpaBounuk arpoxumuka / nog pex. M.B. Mapkesuu, B.B. Jlanoii. - Munck : beno-
pycckas Hayka, 2007. - 392 c. - ISBN 987-985-08-0863-9 ; [DnekTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=142362

4.

8. Pecypchbl nHPpOpMALMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH «HTepHeT», HEOOX0AUMbIE
JJIS1 OCBOCHMS IU CIUTLTHHBI

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

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

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

9. MeToauyeckne yKazaHus JJsl 00yYAKOIIHUXCS M0 OCBOEHHUIO TUCIIHIIIMHBI

Y4ebHo-MeToInueckre pa3paboTku umerorcs B HayuHoit  OMOIMOTEKe W AJIEKTPOHHOW HH-
dhopmarmonHo-oopazoBarenbHo cpeae PI'BOY BO HOxuo-Ypanbckuii [AY:

1. [ToyBa KaKk MCTOYHWK MUTAHUS ISl PACTCHHUH : ydeOHO-MeTOoAMYecKas pa3paboTka 1o
IUCLUIUINHE «ATpOXUMHUs» Ui OakajJaBpOB OYHOM W 3a04HOM (popM o0ydeHHs, 0O0yHaroUuXcs 1Mo
HanpasieHusM noarotoBku: 35.03.03 Arpoxumus wu arponouyBoBeaeHue, 35.03.04 Arponomus,
35.03.05 CamoBoactso / coct. 1.B. Cunsckuii ; KOxno-Ypansckuit I'AY, UHcTuTyT arposkonorun

— Mmuacckoe:  HOxuno-Ypansckuit  I'AY, 2020 .— 34 c¢. — Pexum  JocTy-
na: http://nb.sursau.ru:8080/localdocs/iae/ppm160.pdf
2. XWMHYECKUH COCTaB M TMUTAHUE PACTCHHM [DJIEKTPOHHBIA pecypc] : y4eOHO-METOo.

yKa3aHUs 715 1a00paTOPHBIX 3aHATHH [ OakanaBpoB OYHOM M 3a04HOM (opM 00ydeHHs HampaBie-
Huit 35.03.03 Arpoxumus u arponouBoseaeHue; 35.03.04 Arponomust; 35.03.07 TexHonorust mpous-
BOJICTBA U TepepabOTKU celbcKoxo3siictBeHHoU mponykuuu] / KOxHo-Ypansckuit I'AY, UHCTUTYT
arpoakosioruu ; coct. M. B. Cunsickuii. - Muacckoe: Oxno-Ypansckuii 'AY, 2018. - 36 c. Aapec B
cetu: http://nb.sursau.ru:8080/localdocs/iae/ppm120.pdf

3. XuMmudeckass Meuopanus moyB : yueOHO-MeToauyeckas pa3paboTka Mo AUCHUILINHE
«ATpoxumMHs» U1 OaKaJaBpOB OYHOHN M 3a04HON GopM 00yueHHsI, 00yUarOMIUXCSI O HAPABICHUSIM
noarotoBku: 35.03.03 Arpoxumusi u arporniouBoBenenue, 35.03.04 Arponomus, 35.03.05 CamoBon-
ctBo / coct. U.B. Cunssckuii ; FOxno-Ypansckuili ['AY, UHcTuTyT arposkonoruun .— Muacckoe:
FOxHo-Ypanbckuit TAY, 2020 — 31 C. — Pexxum JIOCTY-
na: http://nb.sursau.ru:8080/localdocs/iae/ppm159.pdf

10. CoBpeMeHnHbIe HHPOPMAIMOHHbIE TEXHOJIOTHH, HCIO0JIb3yeMble PH 0CYIIeCTBICHUU
o0pa3oBaTeIbHOIO MpoLecca 1o JMCHUILVINHE, BKJIYas NepedyeHb NPOrpaMMHOro odecnedeHust
U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoit OubnnoTreke ¢ TepMUHAIBHBIX CTAHIMH MPEJOCTaBIIAETCS JOCTYI K 0a3aM JaHHBIX:
- Texakcnept (mHbOpMarmornHo-crpaBouHas cucrema ['OCTog) http:/www.cntd.ru/;
[lepedyeHpb JUIEH3UOHHOTO MPOTrPaMMHOI0 obecreueHusl. PeKBU3UTHI MOATBEPKIAIOIIETO J0-
KyMEHTa:

1. Omepammonnas cuctema Microsoft Windows PRO 10 Russian Academic OLP
1LicenseNoLevelLegalizationGetGenuine. Jlunensnonnsiii jorosop Ne 11354/410/44
otT 25.12.2018 r.; Ne 008/411/44 ot 25.12.2018 1.

2. Oducusiii maker npunoxenuii Microsoft Office Std 2019 RUS OLP NL Acdmc Jlu-
nen3noHHbiid gorosop Ne 11353/409/44 ot 25.12.2018 1.

3. AnrtuBupyc Kaspersky Endpoint Security mns OusHeca, JIMIICH3MOHHBIM JOTOBOP
Ne(05/44/3K/25 ot 12.03.2025 1.
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11. MaTepuajbHo-TeXHHYecKasi 0a3a, HeoOXoAUMAs 1JIs1 OCYIIEeCTBJICHUS
00pa3oBaTeIbLHOIO NMpolecca mo TUCHUILINHE

Y4yeOHble ayquTOPUU ISl NPOBedeHHUS] 3aHATHH, MNPEIYCMOTPEHHBIX MPOrpamMMmoii,
OCHAIllEHHbIEe 000PY/I0BAHUEM U TeXHHYECKMMU CPeCTBaMM 00y4eHusl

1. YueOnast ayauTopus JJisd IPOBEICHUS 3aHATHI JIEKIIMOHHOTO THMa (OCHAIIEHA MYJIbTHME-
TUIHBIM 000pYIOBaHUEM), 3aHITHI CEMUHAPCKOTO THUIIA, BBIMTOJHEHUS KYPCOBBIX PabOT, IPYIIIOBBIX H
WHIUBUYAIbHBIX KOHCYJIbTALMMI, TEKYIIEr0 KOHTPOJISI M MPOMEXYTOUHOM artectanuu — 217, 309.

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

IToMemeHus 1Ji1s1 CAMOCTOATEIBHOM PadoThI 00y4ar0IMXCS

1. [lomemienus s caMOCTOSITENbHON paboThl oOyuatommxcs — ayautopust Ne 111a ocHarien-
HbI€ KOMITBIOTEPHOIN TEXHUKOH C MOJKII0YEHUEM K ceTH «HTepHeT».

IlepeyeHb 000py10BaAHNUS M TEXHUYECKHUX CPEACTB 00y4YeHM sl

1 Konopumertp poroanextpuyeckuii KOK-2.

2 ®orometp porornexTpuueckuit KOK-3.

3 pH-metp150 -M.

4 JIaboparopHsie 2aeKkTpoHHBIE Bechl Acculab VIC-120d3.
5 Becwi maboparopusie BJIKT-500.

6 [lIkad BBITSKHOM.

7 HaGop CTEKISTHHOM TOCY/BI.

8 XuMun4eckue peakTuBbI.

9 HabGop TepMOMETpOB.
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IIPH/IO/KEHUE

®OH/JI OHEHOYHbIX CPEACTB

JUTS1 TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH | MTPOBEICHUS TIPOMEKYTOUHOMN aTTeCTAIUN
o0yJarmuxcs
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COJEPXAHME

KomMrieTeH1ium v Ux HHIUKATOPHI, GOpMHUpyEeMbIe B TIPOIECCE OCBOCHHUSI TUCITUTUTHMHBI

[Toxazarenu, KpUTEPUH U IIKaJla OLIECHUBAHUS HHIUKATOPOB TOCTHXKEHUSI CHOPMUPOBAHHO-

CTHU KOMIIETCHIIUHU

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

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

BAaHHOCTb KOMIIETEHIIUI B IPOLIECCE OCBOEHUS JUCLUIIINHBI

Meroauueckue Marepuanibl, ONPEACIAIONINE MPOLEAYPhl OLICHWBAaHUS 3HAHWM, YMEHUU,

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

TEHIINHN

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

4.1.1.  OtBeT Ha NPAKTUYECKOM 3aHATHH

4.1.2. TectupoBaHue
4.1.3  KoutpossHas paboTa

4.2. [Ipouienypsl 1 OLIEHOYHBIE CPEACTBA TSI POBEICHUS TPOMEKYTOUHOM aTTecTa-
1805071

4.2.1. 3adeT ¢ OLICHKOH

4.2.2. DK3aMeH

4.2.3. KypcoBas pabota
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1. KomneTeHU MU U MX HHANKATOPBI, GopMupyeMble B polecce 0CBOCHHUS IMCIHIJIHHbI

OIIK - 1. Crioco0eH pemiath THMOBBIE 3a/a4d MPOQPECCHOHAIBHON JEATEILHOCTH HA OCHOBE 3HAHUI
OCHOBHBIX 3aKOHOB MATCMATUYCCKHUX M CCTCCTBCHHBIX HAYK C IPUMCHCHUCM HH(bOpMaHHOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJIOTH

Kona u nHaumenoBa- dopmupyembie 3YH Haumenosa-
HUE WHIUKATOPA HUE OICHOY-
JIOCTHIKEHHS KOM- 3HAHUS YMEHUS HaBBIKH HBIX CPEICTB
TIeTCHIIUN
N -1omnk-1 OO0yuarommiics OO6yuarommiics OO0yuarommiics Tekymas arTe-
Hcnone3yer OC- | TOJKEH 3HATh: OC- | JOJDKEH YMETh: MC- | JIOJDKEH  BIAACTh: | CTALIUSA:
HOBHBIC 3aKOHBI | HOBHBIC 3aKOHBI | ITOJIb30BaTh OCHOB- | OCHOBHBIMHM  3aKO- | - OTYET II0 JIa-
€CTECTBCHHOHAYY- | €CTECTBEHHOHAY4- | HBIE 3aKOHBI €CTE- | HAMH  €CTECTBEH- | OOpaTopHOU
HBIX  JWCIMIUIMH | HBIX  JUCIWIUIMH | CTBEHHOHAYYHBIX HOHAYYHBIX  JHC- | paboTe;
JUISt peuieHus | st pEUIeHUs | TUCIUTUIAH JUTS | IUTUTAH IS pelrie- | -  TeCTUPOBa-
CTaHIAPTHBIX  3a- | CTAHAAPTHBIX  3a- | PEIICHUS CTaH- | HUSA CTAHJAPTHBIX | HUE
nad B oOyactu ar- | Jad B 0ONAcTH ca- | JapTHBIX 3aJad B | 3aad B 00JACTH | - KOHTPOJbHAS
POHOMHH C TIpUME- | JOBOJICTBA C TIpH- | 0O0JaCTH CaJOBOJI- | CaJ0OBOJICTBA ¢ | pabora
HeHueM wuH(popMa- | MEHEeHHEeM HHQOpP- | CTBA ¢ MPUMEHEHH- | MpUMeHeHrneM |H- | [IpoMexyTou-
IIHOHHO- MaIlMOHHO- eM wuHpopMaImoH- | GOpMaIMOHHO- Has  aTTecTa-
KOMMYHHKAITUOH- | KOMMYHUKAIIMOH- | HO- KOMMYHHKAITUOH- | IS
HBIX TEXHOJIOTHUH HBIX TEXHOJIOTHH— | KOMMYHUKAIIMOH- | HBIX TEXHOJOTHUW — | -  3a4eT ¢
(b1.0.02-3.1) HeIX TexHojoruii— | (b1.0.02-H.1) OLICHKOM
(b1.0.02-Y.1)

[1K-6. CniocoGeH pa3paboTaTh CHCTEMbl IPUMEHEHUS YIOOPEHU C y4eTOM CBOMCTB

THYECKHUX OCOOCHHOCTEH pacTeHU

[IOYBBI ¥ OMOJIO-

Kon u HaumeHo- dopmupyembie 3YH HaumenoBanue
BaHUE MHIUKATO- OIICHOYHBIX
pa IOCTHKEHUs 3HaHUS YMEHUS HaBBIKH CpeACTB
KOMIIECTCHITHH

N-1nk-6 OO6yuatommiicst no- | OOydaronuiics OO0yuarommiicst Tekymas arrecTa-
BreiOupaer onrtu- | )KeH 3HAaTh: OCHOB- | JOMKEH YMETh: | JOJDKCH BIAACTh: | IIHS:
MajbHbIE  BHUJBI | HBIE€ BHJIBI yA0Ope- | BHIOMpaTh ONTHU- | METOJAMH OIIpe- | - OTYeT Mo jJabopa-
ynoOpenuit c | Huif, OMoOJIOTHYECKHE | MAJIbHBIE  BU[BI | JCNICHUST ~ ONTH- | TOPHOH paboTe;
y4eTOM  OHOJIO- | OCOOCHHOCTUKYIBTYP | YIOOpEeHUI C | MaTBHBIX BHJIOB | - TECTUPOBAHHUE
TMYECKUX  0CO- | U MOYBEHHO- | y4eTOM  OHOJO- | yImoOpeHuit C | - KOHTpOJbHAs pa-
OCHHOCTEHW KyJib- | KIIMMaTHYECKHE THYECKUX  OCO- | ydeToM  Owuoio- | 6oTa
Typ ¥ TOYBEHHO- | yCIIOBUSI WX BO3Je- | OGHHOCTEH Kylb- | THYeCKHX  0oco- | [I[pomexxyTouHas
kimmMarndeckux | geiBaHus — (b1.0.02- | Typ u mouBeHHO- | OGHHOCTEH KyJb- | aTTECTAIMS:
YCIIOBUI 3.2) KJIIUIMATUYECKUX | TYpP U IIOYBEHHO- | - 3a4€T C OLICHKOU

yCIIOBUN— KIIUMaTHYECKUX
(b1.0.02-Y.2) YCIIOBH -
(b1.0.02-H.2)
W-2nk-6 Obyuarommiics moa- | OGyuaronuiics OO6yygarommiics Texymas arrecra-
PaccuutbiBaeT | keH 3HaTh: OOIle- | JOJDKEH yMETh: | TOJDKEH BJIAJETh: | IUS:

703bI yIOOpEHUH | MPUHSATBIE  METOMBI | PACCUUTHIBATH OOLIETIPUHATHIME | - OTYET O Jabopa-
(B meiicTByrOMEM | pacuéra 103 yaoOpe- | M03bl yAOOpEeHHH | MeTodaMu  pac- | TOPHOM padoTe;

BeIIeCTBE U (hu-

HU (B JIEHCTBYIO-

(B peicTByrOIIEM

yéra 703 YyH0O-

- TECTUPOBaHUE
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3UYECKOM Macce)
oI IUTaHUpYe-

IIeM BelIecTBe U (Hu-
3UYECKOM Macce) 101

BelecTse M (hu-
3UYECKOM Macce)

penuit (B nOew-
CTBYIOLIEM  Be-

- KOHTpOJIbHAs pa-
oora

MYIO ypOKaii- | INIAaHUPYEeMYyI0 ypo- | o[  IUTaHupye- | mectBe W (usu- | [Ipomexxyrounas
HOCTb C UCIIOJIb- | )KaHOCTb — | Myl0  ypoxail- | 4eCKOM  Macce) | aTTecTalus:
3oBanueM obme- | (b1.0.02-3.3) HOCTh C MCIIOJb- | O]l IUJIAHUPYE- | - 3a4€T C OLIEHKOU
MPUHSATHIX METO- 30BaHHEM OOIe- | Myl0  ypoXKaii-

JI0B NPHUHATBIX METO- | HOCTh -
nos— (b1.0.02- | (b1.0.02-H.3)
VY.3)
N/1-3nk-6 OO6yuatommiicst no- | OOy4qaronuiics OO6yuarommiics Tekymas arrecTa-
CocraBisieT IulaH | )keH 3HaTh: OCHOB- | JOJDKEH YMETh: | JOJDKEH BIAJAETh: | U
pacripeniesieHusi | Hple TNPUHIMIBI CO- | COCTABJIATH IUIAH | METOJAAMHU M CIO- | - OTYET TI0 J1abopa-
yIoOpeHuit ¢ co- | CTaBJICHUS IUIaHa | pacrpenesieHuss | cobaMu  CcocTaB- | TOPHOI pabore;
OoIcHIEM pacripeneneHus yIoOpeHHu ¢ Cco- | JICHWsI TUIaH pac- | - TECTUPOBAHHE
Hay4HO- ynoOpeHuii ¢ cobio- | OaroaeHnemM npeaeneHHs - KOHTpOJIbHAs pa-
000CHOBaHHBIX | JICHHEM Hay4HO- | HAYYHO- ynoOpeHuit ¢ co- | 6oTa
NPUHIUIOB NpU- | 0OOCHOBAaHHBIX MpPHU- | 0OOCHOBAHHBIX Or0IeHIEM IIpomexyTouHas

MEHEHHUsS yao0- | EMOB  TPHUMEHEHHS | IPUHITUIIOB HAYYHO- aTTecTalus:
penuii u Tpebo- | ynoOpeHuii u Tpedo- | mpUMeHEHHS 000CHOBaHHBIX - 3a4€T C OLIEHKOMN
BAaHMI DKOJIOTH- | BAHUW  DKOJOTHYE- | yIOOpeHUA U | IPUHIHUIIOB TPHU-
4yecKoii Oe3omac- | CKoil 0e30MacHOCTH— | TPEOOBaHHUM JKO- | MCHEHHSI  yI100-

HOCTH (b1.0.02-3.4) Joruyueckon Oe3- | pernii u Tpedo-
OITACHOCTH— BAHUN DKOJIOTH-
(b1.0.02-Y.4) yecKkor Oe3ormac-
HOCTH—
(b1.0.02-H.4)
N/1-4nk-6 OO6yuatommiicst no- | OOy4qaronuiics OO0yuarommiics Tekymas arrecTa-
Omnpenensier 00- | )K€H 3HATh: CIOCOOBI | JOJDKEH  YMETb: | IOJDKEH BIAJETh: | LIUS:

IIy10 MoTped- | U mpuéMbl  Ompese- | onpeaessiTh 00- | crocobaMu - otuet 1o jabopa-
HOCTb B yioOpe- | JieHus oOmeid 1mo- | Iy noTped- | onpeaeneHus TOpPHOM padore;
HUSIX U COCTaB- | TpeOHOCTH B yA00- | HOCTh B ymoOpe- | oOmieil  moTped- | - TeCTUpOBaHUE

JISIET 3asABKH HA
UX prodpeTe-
HHUC

PCHUAX U COCTaBJIC-
HUM 3asBKH Ha HX
npuodpeTeHne—
(b1.0.02-3.5)

HHUAX M COCTaB-
JATh 3asBKU Ha
ux TnpuoOpere-
HHE

- (b1.0.02-Y.5)

HOCTH B ynoOpe-
HUSIX M COCTaB-
JICHHUA 3as4BKH Ha

ux  npuoodpere-
e — (b1.0.02-
H.5)

- KOHTpOJbHasl pa-
ooTta
IIpomexxyrounas
aTTeCTalM:

- 3a4eT C OILIEHKOMH

2. [Toka3aTejii, KpUTEPUM U IIKAJIA OLEHUBAHUS UHINKATOPOB JOCTHKEHHSI KOMIIeTeHIH
N -1onk-1 Ucnonb3yeT 0OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCHUUILINH ISl pELICHUsI CTaHIapT-
HBIX 33/1a4 B 00JIaCTU arpOHOMHUH € TIPUMEHEHNEM HH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIO-

I'n
Kputepuu u mkana olieHUBaHUS PE3yJIbTATOB 00yUEHUS 110 JUCITUTIIHE
dopmupyembie — — — —
3VH HenocraTouHbii JocraTounsbrit Cpennuit Bricokuit
YPOBEHb YPOBEHb YPOBEHb YPOBEHb
b1.0.02 -3.1 | Obyuarotuiics He | OOyyaromuncs OO6yuarommiics ¢ | OOyvaronuiicss ¢
3Ha€T OCHOBHBIC | cMab0 3HAeT OcC- | He3HAYUTENbHBIMU | TpeOyemoli crere-
3aKOHBI ecTe- | HOBHBIE  3aKOHBI | OIIMOKAMU M OT- | HRIO IIOJHOTHI U
CTBGHHOHaquBIX eCTeCTBeHHOHaY‘-I— JCJIIBHBIMHU np06e— TOYHOCTHU 3HACT
JACHUIUIMH ~ JUIS | HBIX ~ JUCIHUIUIMH | JAMH 3HAET OC- | OCHOBHBIE 3aKOHBI
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pemeHus CTaH- | IS pelIeHUs | HOBHBIE  3aKOHBI | €CTECTBCHHOHAYY-
JapTHBIX 3aJad B | CTAHAAPTHBIX  3a- | €CTECTBEHHOHAYY- | HBIX  JHCLUUIUIMH
obacTh  arpoHo- | a4 B O0JAacTH ar- | HeIX  JAMCHUIUIMH | JUIS pemieHus
MUH C TpPUMEHE- | POHOMUH C TpU- | I peILICHHs | CTAaHIAPTHBIX — 3a-
HUEeM HH(OpManu- | MCHEHHEM WH- | CTAaHIApTHBIX 3a- | a4 B 00JacTu ar-
OHHO- ¢dbopmaroHHoO- a4 B 00NacTH ar- | pPOHOMUU C TIpH-
KOMMYHUKAI[MOH- | KOMMYHUKAI[HOH- | POHOMHH C TIpH- | MCHEHHEM WH-
HBIX TEXHOJIOTUH | HBIX TEXHOJIOTUH | MEHEHHEM uH- | (opMaroHHO-
dopmanroHHO- KOMMYHHKAIHOH-
KOMMYHUKAIIHOH- | HBIX TEXHOJIOTHH
HBIX TEXHOJIOTUHI
b1.0.02- V.1 | O6yuaromuiics He | OOyuaronmiics OO6yuaronuiics Obyuatronmiics
YMEET HCHOJIB30- | CIad0 yMEeT HC- | yMEeT C HEe3HAuu- | yMeeT HCIONb30-
BaTbOCHOBHBIC 3a- | TIOJH30BATHOCHOB- | TEIbHBIMH 3a- | BATbOCHOBHBIE 3a-
KOHBI ~ €CTECTBEH- | HbIC 3aKOHBI €CTe- | TPYJHCHUSIMH HC- | KOHBI ~ €CTECTBEH-
HOHAy4YHBIX  JHC- | CTBEHHOHAYYHBIX | [IOJIb30BaTbOCHOB- | HOHAy4YHBIX  JHC-
IMIUIMH [ pe- | AMCHUIUIMH  JUIS | Hble 3aKOHBI ecTe- | MUIUIMH IS pe-
IICHUSl CTaHAApT- | peIIeHUs CTaH- | CTBEHHOHAYYHBIX | LICHHUS CTaHAAPT-
HBIX 33734 B o0Jla- | JAPTHBIX 3aJad B | AMCHUIUIMH  JUIA | HBIX 3a7a4 B o0uia-
CTM arpoHOMHUH C | OOJIaCTM  arpoHO- | PELICHUS CTaH- | CTU arpOHOMHH C
NPUMEHEHHEM HH- | MUM C TPUMEHe- | JapTHBIX 3aJad B | IPUMEHEHHEM HH-
¢dbopmanoHHoO- HUEeM uH(popMalu- | 00JIaCTH  arpoHo- | (hopMaIrMOHHO-
KOMMYHUKAIIMOH- | OHHO- MHH C TIpUMEHE- | KOMMYHUKAIHOH-
HBIX TEXHOJIOTUH | KOMMYHHMKAallMOH- | HHEM HMH(OpMAaIM- | HbIX TEXHOJIOTUI
HBIX TEXHOJIOTHH OHHO-
KOMMYHUKAIHOH-
HBIX TEXHOJIOTUHI
b1.0.02 - H.1 | Obyuatommiics He | OOyyaromuiics Obyuatonmiics ¢ | OOyuarommiics
BJazeeT MeToxaMu | ciabo BiameeT Me- | HeOOJIBIIMMHU  3a- | CBOOOIHO BIIag€eT
U HaBBIKAMH TpPU- | TOJAMH W HaBbI- | TPYIHCHUSMH METOJIaMHU U
MEHEHHMsI ~ OCHOB- | KAMH IIPUMEHEHUS | BIaJCeT METOJaMH | HAaBBIKAMH IIpHMe-
HBIX 3aKOHOB €CT€- | OCHOBHBIX 3aKOHOB | U HaBBIKAMH IPH- | HEHUSI OCHOBHBIX
CTBEHHOHAYYHBIX | €CTECTBEHHOHAY4Y- | MEHCHHS  OCHOB- | 3aKOHOB ecre-
OUCUMIUIMH ~ JJIS | HBIX ~ JMCHUIUIMH | HBIX 3aKOHOB €CTe- | CTBEHHOHAYYHBIX
pemeHus CTaH- | IS pelIeHNs | CTBCHHOHAYYHBIX | TUCHUIUIMH IS
OAapTHBIX 3aJad B | CTAHAAPTHBIX  3a- | AUCHMIUIMH  JUISA | PEIICHHS CTaH-
obacTh  arpoHo- | Aa4 B 00JIACTH ar- | peIIeHHs CTaH- | JAPTHBIX 3agad B

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

POHOMHH C TIpH-
MEHEHHEM WH-
¢dbopmaroHHoO-

KOMMYHUKaIIUOH-
HBIX TEXHOJIOTHI

JMApTHBIX 33Ja4 B
obyacTi  arpoHo-
MUU C TpUMEHe-
HUEeM HHQpOpMaIIU-
OHHO-
KOMMYHHKAITUOH-
HBIX TEXHOJIOTUH

o01acTH  arpoHo-
MHM C IpUMEHe-
HUEeM WH(popMalu-
OHHO-
KOMMYHHKAIHOH-
HBIX TEXHOJIOTUHI

N/I-1nk-sBeiOupaeT ontuManbHble BUBI YIOOPEHUN ¢ y4€TOM OMOJOTUYECKUX OCOOCHHOCTEH KYJlhb-
TYp U IIOYBEHHO-KJIMMAaTUYECKUX YCIOBUI

Kputepuu u 1mikana olleHUBaHUS PE3YIbTaTOB 00yUYEHUS MO AUCIUILTHHE

®op Ngg)l}{/eMme HenocraTouHbii JocraTounsbrit Cpennuit Bricokuit
YPOBEHb YPOBEHb YPOBEHb YPOBEHb
b1.0.02 -3.2 | Obyuaronuiics He | OOyyaromuncs OO6yuarommiics ¢ | OOyqaronuiicss ¢
3HA€T OCHOBHBIC | cab0 3HAeT OcC- | He3HAYUTENbHBIMU | TpeOyemoli crere-
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BHJIBI yIO0OpEHUH,
OMOJIOTHYECKHUE
0COOEHHOCTHKYITh-
TYyp ¥ TIOYBEHHO-
KIIMMaTHYECKUe
YCIIOBHUSI UX BO3JIe-
JILIBAHMS

HOBHBIC
ynoOpenuii, Owuo-
JOTUYECKHE  OCO-
OEHHOCTUKYIBTYP
u HOYBEHHO-
KJIMMaTHYECKHE
YCIIOBHSI HX BO3JIE-
JIBIBAHUSI

BHUIBI

OmMOKaMH M OT-
JENbHBIMU  TIpo0e-
JaMH 3HAeT oc-
HOBHBIE BHUIBI
ynoOpeHuit, Ouo-
JIOTHYECKHE  OCO-
OCHHOCTHKYIIBTYD
u MTOYBEHHO-
KIIMMATUYECKHUE
YCIIOBHUS UX BO3JIE-
JILIBAHUS

HBIO TIONHOTBI U
TOYHOCTH  3HAET
OCHOBHBIC  BHJIBI
ynobpenuii, Owuo-
JIOTUYECKHE  OCO-
OCHHOCTUKYIIBTYP
u HIOYBEHHO-
KJIMMaTHYECKUE
YCJIOBUS UX BO3JIe-
JIbIBaHHS

b1.0.02 - V.2 | OGyyaromuiics He | OOyqaromuiics OO6yuaronuiics Obyuatronmiics
yMeeT BbBIOMpaTh | clal0 yMEeT BHI- | YMEET C HE3Ha4yu- | yMEeT  BBIOMpATh
ONTUMAJbHBIC BH- | OMPATh ONTHMAIb- | TENEHBIMH 3a- | ONTHUMAaJbHBIC BH-
bl yAOOpeHUW C | Hple BUIBI yI00- | TPYAHCHUSMH BBI- | bl yIOOPEHHH C
yuyeToM OHOJIOTH- | peHUH ¢ yd4eToM | Ouparh ONTHMAajb- | yU€TOM OHOJIOTH-
YeCcKUX OCOOEHHO- | OMOJIOTHUECKAX HbIE BHUIBI YH00- | YECKMX OCOOCHHO-
CTell KyJIbTyp U | OCOOCHHOCTEH PEHUH C YYETOM | CTE€ KYJIBTYp H
MTOYBEHHO- KyIbTYp M TIOY- | OMOJIOTUYECKUX MOYBEHHO-
KITMMATHIECKIX BEHHO- 0COOCHHOCTEM KITUMATHIECKIX
yCIIOBUH KJIIMMaTHYECKHUX KyIbTYp M TOY- | YCIOBUH
YCIIOBUI BEHHO-
KIIUMaTHYECKHUX
YCJIOBUU
b1.0.02 - H.2 | Obyuatouuiics He | OOyyaromunics OO6yuarommiics ¢ | OOydJaronuiics
BIIQJICET METOAAMH | clabo BIaJeeT Me- | HeOONbIIUMU  3a- | CBOOOJHO BIIAJIEET
OlpesieNieHUs] OIl- | TOAaMHU OIpezesnie- | TPyIHEHUsIMU METOJJaMH  OIIpe-
TUMaJbHBIX BHUJIOB | HUS ONTHUMAIBHBIX | BIAJEET METOAAMH | JICTICHUS OTITH-
ynoOpeHuil ¢ yde- | BUAOB YAOOpEHUH | ompesiesieHusi OI- | MaJbHBIX  BHJIOB
TOM  OWoNoru4e- | C y4eToM OHOJIO- | THMAIBHBIX BUIOB | YAOOPEHHI C yde-
CKMX  OCOOCHHO- | THYECKUX OCOOCH- | yIoOpeHui Cc yde- | ToM  Owojoruye-
CTel KyJIbTyp | | HOCTeW KYyJIbTyp M | TOM  OHONOTHYe- | CKHX  0COOEHHO-
MTOYBEHHO- MTOYBEHHO- CKUX  OCOOEHHO- | cTell KYJIbTYp |
KITMMATHIECKIX KITMMATHIECKIX CTe KyIbTyp U | MOYBEHHO-
YCJIOBUI YCIIOBUI MMOYBEHHO- KJIIMMaTAYECKUX
KIIMMaTUYECKUX YCIIOBHM
YCIOBUU

N1-2nk-sPaccunThiBaeT 10361 yIOOpeHHI (B JCHCTBYIONIEM BEIIECTBE U (PU3MUECKOUN Macce) Mo/ Tia-
HUPYEMYIO YPOKaMHOCTD C UCIIOIh30BAHUEM OOIICTIPUHSITHIX METOJIOB

Kputepun u mkana orieHUBaHUS pe3yabTaTOB 00YUYEHHUS MO AUCHUTUINHE

d)ophgé}/)gleMble HenocraTounsiii JocraTounsrit Cpenuuit Bricokuit
YPOBEHb YPOBEHb YPOBEHB YPOBEHB

b1.0.02 - 3.3 | OGyyaromuiics He | OOyuaromuiics Obyuatommiics ¢ | OOyyaromuiics ¢
3HAeT OOIIETpHUHSA- | cTab0 3HaeT 00- | He3HAYUTEIbHBIMH | TpeOyemMoil cTerme-
ThIE METOJBl pac- | MECPUHATBIE Me- | OIMUOKaMHU W OT- | HbIO TMOJHOTBHl U
yéra 103 ymoOpe- | TOABl pacuéra 103 | IENBHBIMHA TMPOOe- | TOYHOCTH  3HAET
HUHl (B JEHCTBYIO- | yAOOpeHHit (B | mamu 3HaeT oOuie- | OOIIENPUHSATHIC
IIeM BEIIECTBE U | JICHCTBYIOIIEM NPUHSATBIE METOMABI | METOIBI  pacuéra
¢dusnueckoil Mac- | BemecTBe U Qu3M- | pacuéra 103 yao0- | 103 ymoOpeHuil (B
c€) MoJ IUIaHUPY- | YECKOM Macce) moj | peHul (B JeH- | IEeUCTBYIOIIEM

EMYIO ypoxKau-

TUIAHUPYEMYIO

CTBYIOILIEM  Belle-

BellecTBe U (HU3H-
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HOCTb YPOKaTHOCTh cTBe U (u3HUe- | YECKOH Macce) Mo
CKOM Macce) MoJ | INIAHUPYEMYIO
TJIAHUPYEMYIO YPOKaHOCTh
YPOKAMHOCTh
b1.0.02 - V.3 | Obyuatouuiics He | OO0yyaromunics OO0yuarommiics OO0yuarommiics
YMEET pacCUYHTHI- | CIad0 yMeeT pac- | yMeeT C HEe3Hayu- | yMeeT pPacCUUThI-
BaTh /O3Bl YA00- | CYUUTHIBATh  JO3bI | TEIbHBIMU 3a- | BaTh JI03bl Yy/H00-
penuii (B meil- | ynoOpeHuit (B | TpyAHEHUAMM pac- | peHurd (B JAcH-
CTBYIOILIEM Bellle- | JIeHCTBYIOIIEM CUMTHIBATh  JO3BI | CTBYIOIIEM Belle-
cTBe M (¢u3Myue- | BemecTse U Gu3u- | ynoOpeHui (B|ctBe u (usnue-
CKOM Macce) MoJ | YeCKOW Macce) moj | AEHCTBYIOLIEM CKOM Macce) II0J
IJIAHUPYEMYIO IJIAHUPYEMYIO BelecTBe U (DU3H- | INTAHUPYEMYIO
YPOKaTHOCTh C | YpOKaHHOCTb C | 4eCKOM Macce) MoJi | ypoKalHOCTb c
WCIIONb30BAHUEM | UCIOJB30BAHUEM | MJIAHUPYEMYIO HCIOJIb30BAaHUEM
OOIIETTPUHSATHIX OOIIETTPUHSATHIX YpOXaiHOCTh C | OOIIENPUHATHIX
METO/IOB METO/IOB UCIIOJIb30BAaHUEM | METOOB
OOIIETIPUHATHIX
METOJ/IOB
b1.0.02 - H.3 | Ob6yuarouuiics nHe | OOyyaromunics OO6yuarommiics ¢ | OOy4Jaronuiics
BIIAJICET o0me- | cmabo BIIaJICET | HEOONMBIIMMH  3a- | CBOOOJHO BIAJEET
MPUHATHIMU METO- | OOIIECTIPUHATHIMUA | TPYAHEHUSIMHU O0OUIETPUHATHIMU
JaMH pacu€ra J103 | METOJAaMH pacu€ra | BIAJIEET o0rmie- | MmerogamMu pacuéra

ynoOpeHuit (B
JEUCTBYIOILIEM
BeIeCTBE U (PU3H-
YeCKOl Macce) 1o
IUIAHUPYEMYIO
YPOKAHOCTh

103 ynobpeHuii (B
JEUCTBYIOILIEM
BeIeCTBE U (Pu3H-
YeCKOl Macce) 1o
JIAaHUPYEMYIO
YPOKAHOCTh

OPUHITHIMH METO-
JaMHl pacuéra 103
ynoOpeHui (B
JIEUCTBYIOILIEM
BeIeCTBE U (pu3u-
YEeCKOM Macce) moj
IUTAHUPYEMYIO
YPOKAMHOCTh

o3 ynobpenuii (B
JIEUCTBYIOILIEM
BeIECTBE U (pu3u-
YEeCKOM Macce) moj
IUTAHUPYEMYIO
YPOKaHOCTh

N /1-3nk-sCocTaBisieT miaH pacupeneiacHus yao0opeHuit ¢ OO0 IeHneM HaydHO-000CHOBAaHHBIX

MPUHIIUIIOB IPUMEHEHHUS yI00peHuil U TpeOOBaHUI SKOIOTHYECKOI 0€30MacHOCTH

Kputepuu u 1mikana olleHUBaHUS PE3yIbTaTOB 00yUYEHUS MO AUCLUILTHHE

®op Ngg)l}{/eMme HenocraTouHbii JocraTounsbrit Cpennuit Bricokuit
YpOBEHb YpOBEHb YPOBEHb YPOBEHb
b1.0.02 -3.4 | OGyuaronuiics He | OOyyaromuncs OO6yuarommiics ¢ | OOyqaronuiicss ¢
3HaeT OCHOBHBIC | cTab0 3HACT OC- | HE3HAYUTENbHBIMU | TpeOyeMol cTere-
TIPUHIIMUIIBI CO- | HOBHbIE MPUHIU- | OMIMOKAMH W OT- | HBIO TOJHOTHl H
CTaBJICHMsS IUIAHA | MBI  COCTABJCHMA | JCNbHBIMU MpOOE- | TOYHOCTH  3HAEeT
pacnpezeneHus IJlaHa pacmpene- | JaMd 3HaeT OcC- | OCHOBHbIE  IPHH-
ynoOpeHuid ¢ co- | JIeHUus yAOOpEeHUH | HOBHbIE MPHUHLU- | LUl COCTABICHUS
Omo/leHueM Hayd- | ¢ COOJIOJEHHEM | bl  COCTaBJIEHUS | IUIaHAa  pachpee-
HO-000CHOBAHHBIX | HAYYHO- IUIaHA ~ pacrpene- | JIeHUs yaoOpeHuit
nmpuéMOB  MpUMe- | 0O0CHOBAHHBIX JeHus ynoOpeHui | ¢ coOoeHueM
HEHHsI ynoOpeHu# | mpuéMoB TpHUMe- | ¢ COOJIIOJCHUEM | HAyYHO-
" TpeOOBaHMUll | HEHUS YAOOpEHUM | HaAyYHO- 000CHOBaHHBIX
IKOJIOTMUYECKOI u TpeGoBaHUl | 000CHOBAaHHBIX npuéMOB  INpUMe-
0€301acHOCTH IKOJIOTUYECKON npuéMOB  TMpUMe- | HeHUsl  yIoOpeHui
0e30macHOCTH HEHUs yO0OpeHui | u TpeGoBaHUI
u TpeOOBaHUH | IKOJOTUUECKON
HKOJIOTHYECKOM 0€3011aCHOCTH
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0€e30I1aCHOCTH

b1.0.02 -V.4 | OGyyaromuiics He | OOyuaromuiics Ob6yuaronmiics Ob6yuarouuiics
YMEET COCTaBIATH | CTad0 YMEET CO- | yMEeT C HEe3HAuu- | yMeeT COCTaBIAThH
IUTaH pacrpenene- | CTaBJsATh IUTaH | TETbHBIMU 3a- | IIaH pacmpezene-
HUSL yOOOpeHHMH C | pachpeneneHus TPYIHEHUSIMH CO- | HUSL yIOOpeHHH C
COOTIOICHIEM yIOOpeHui ¢ Cco- | CTaBIATH TUTaH | cOOII0IeHuEM
HAaY4HO- OnrozieHNeM Hayd- | pacrpeaeNeHus Hay4JHO-
000CHOBAHHBIX HO-00OCHOBAHHBIX | yAOOpeHH ¢ co- | 000CHOBAaHHBIX
NPUHIWIIOB NpPHU- | IPUHIMIIOB  MpHU- | OMIOAEHHEM Hayd- | IPUHIWIOB  MpH-
MEHEHHUs1 yaoOpe- | MGHEHUsI yaoOpe- | HO-OOOCHOBAaHHBIX | MEHEHHUsl yJo0pe-
HUW 1 TpeOOBaHWM | HMM M TPeOOBaHM | MPUHIIMIIOB TPHU- | HUH U TpeOOBaHUH
9KOJIOTUYECKON 9KOJIOTUYECKON MEHEHHUs1 yJo0pe- | 9KOJIOrHYeCKOn
0€301acHOCTH 0€301acHOCTH HUW U TpeOoBaHUM | 6€30MMaCHOCTH
HKOJIOTUYECKOU
0e30MacHOCTH
b1.0.02 - H.4 | Obyuatommiics He | OOyyaromuiics Obyuatonmiics ¢ | OOyuarommiics
BJazeeT MeTomaMu | ciabo BiameeT mMe- | HeOOJIBIIMMHU  3a- | CBOOOIHO BIIaJ€eT
U crmocodaMu Co- | TOZaMU M CIIOCO- | TPYAHEHUSMHU METOlaMU U CIIO-

CTaBICHHS  TUIAH
pacmpeseneHus

ynoOpeHuii ¢ co-
OmoZieHreM Hayd-
HO-000CHOBAHHBIX
MPUHIINIIOB  TPH-
MEHEHHs ynoope-
HUH 1 TpeOoBaHU
9KOJIOTUYECKON

0e30MmacHOCTH

0aMM COCTaBJICHUSA
IUIaH pacrpeene-
HUS yOoOpeHuu ¢
COOJIIOICHUEM
Hay4JHO-
000CHOBAHHBIX
MPUHIIMIIOB  IPH-
MeHeHus: yno0pe-
HUW U TpeOOoBaHUH
3KOJIOTUYECKOM
0e30macHOCTH

BJIaJIEET METOaMH
u crnocobamMu Co-
CTaBJIEHUS  IUIaH
pacnpeneneHus

ynoOpeHuit ¢ co-
OnoZIeHreM Hayuy-
HO-00OCHOBAHHBIX
NPUHIUIIOB  TIPHU-
MEHEHHUsI ynoope-
HUIl 1 TpeOoBaHUI
9KOJIOTHYCCKOU

0e30MmacHOCTH

cobaMHu cocTasJie-
HUS TUIaH pacrpe-
JeNeHust  ymoope-
HUH C COOJIIOIEHNU-
eM HAy4YHO-
000CHOBAHHBIX

MPHUHIIMIIOB  TPH-
MEHEHUs yno0pe-
HUW U TpeOoBaHUH
3KOJIOTHYECKOM

0€30IacHOCTH

N 1-4nk-6 OnpenensieT o011yt MOTPpeOHOCTh B YIOOPEHUSIX U COCTABIISIET 3asBKU HA UX MIPUOOPETCHHE

Kputepun u mkana orieHUBaHUS pe3yabTaTOB 00YUYEHHUS MO UCHUIUINHE

d)ophgé}/)gleMble HenocraTounsiii JoctraTtounsrit Cpenuuit Bricokuit
YPOBEHb YPOBEHb YPOBEHB YPOBEHB
b1.0.02 - 3.5 | OGyyaromuiics He | OOyuaromuiics OOyuatommiics ¢ | OOyyaromuiics ¢
3HaeT CMmocoObl W | cmabo 3HAET CIO- | HE3HAYUTEIBHBIMH | TpeOyemMoil cTerme-
npuéMbl  ompene- | coObl W TPHUEMBI | OMUOKAMU H  OT- | HBIO TIOJHOTHI |
JeHus oOImel Tmo- | ompeaeneHuss 00- | AeTbHBIMA TIPo0e- | TOYHOCTH 3HaEeT
TpeOHOCTH B | el TOTPEOHOCTH | TaMU 3HAET CIO- | CHOCOOBl W TpHE-
yAOOpEHUSAX U CO- | B yHOOpPEHHSIX U | COOBI W TPUEMBI | MBI  OTIPENEICHUS
CTaBJICHWU 3asBKH | COCTABIIEHWU  3a- | ompeneieHus 00- | oOmeit morpedHo-
Ha WX MpUOOpeTe- | SBKM Ha WX TpH- | e TOTPEOHOCTH | CTH B YAOOPEHUSAX
HUE oOpeTeHue B yIOOpeHUsX W || COCTaBJICHHUH
COCTaBJICHUHM  3a- | 3asBKU Ha HX TIpPH-
SBKM Ha WX TMpH- | oOpeTeHue
obpereHune
b1.0.02-V.5 | OGyyaromuiics He | OOyuaromuiics Ob6yuatrouuiics Ob6yuaroumiics
YMEET OIpPEeNeNiTh | CI1ado YMEET | yMeeT C HE3HauyH- | yMEET OIpPEIeIsiTh
o0myto  moTped- | ompenensaTh  00- | TeNbHBIMH 3a- | o0myr0  moTped-
HOCTh B ymoOpe- | Myl MOTPEOHOCTh | TPYAHCHUSIMHU HOCTh B ymoOpe-
HUSX © COCTaB- | B YJIOOPEHHSIX U | OMPEAeNsATh  00- | HUIX ¥ COCTaB-
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JIATB3asABKN Ha HX

COCTaBJIATh 3asBKH

Iy MOTPeOHOCTH

JIATB3asABKM Ha HX

npuobperenue Ha WX MpuoOpeTe- | B yAOOpeHHMSX | | MpHOOpeTeHne
HUE COCTABIIAATh 3asIBKU
Ha UX mpuodpere-
HUE
b1.0.02 - H.5 | Obyuatommiics He | OOyyaromuiics Obyuatommiicas ¢ | OOyuarommiics
BiageeT croocoba- | ciaabo BJIafeeT | HEOOJBIIMMU  3a- | CBOOOIHO BIIALEET
MH  OIpeNeNeHus | crocodamMu ompe- | TPYAHEHUSIMHU criocodamu  ompe-
oOmelt MmoTpeOHO- | JeIeHUS oOmiel | BirameeT crioco0a- | meneHuss — oOIei
CTH B yIOOpEeHHSX | MOTpeOHOCTH B | MU  ONpEIENCHHs | MOTPEOHOCTH B

U COCTaBIICHHS 3a-
SIBKM Ha HUX IpH-
oOpereHue

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

obmelr moTpedHO-
CTH B YIOOpEHHSIX
U COCTaBIICHHSA 3a-

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

SABKM Ha HUX IMpU-
obpereHune

3. TunoBble KOHTPOJIbHBIE 3aJaHNS U (/1) HHbIe MATEPUAJIbI, HEOOXOAUMBIE /15l OLEHKH
3HAHMi, YMeHHUIi, HABHIKOB H (MJIH) ONBITA AeSITeIbHOCTH, XapPaKTePU3YI0MX
copMUpOBaHHOCTH KOMIIETEHIIHI B MpoLecce OCBOCHUS JUCIUIIMHBI

YyebHOo-MeToanuecKue pa3paboTku umeroTes B HayuHoit OuOnmoTeke ©  AIEKTPOHHOW WH-
¢dopmannonno-odpazoBarenbHoi cpene PI'BOY BO HOxHo-Ypansckuit AY:

1. Arpoxumust [DIE€KTpOHHBIN pecypc] : METOINYECKUE YKa3aHUs 10 U3YUYEHUIO TUCLUIUINHBI U
3a/IaHusl 11 KOHTPOJIbHOM PaboThI 71l 00yJaronuxcs Mo nmporpaMMamM OakasiaBpuara (3ao4dHasi hop-
Ma o0yueHus)|[mo Ha-npaBiaeHusIM moAroToBKH: 35.03.05 «CangoBoactBo», 35.03.07 «TexHomorus
MIPOM3BOJICTBA U MEPEPabOTKH CETbCKOXO3SIMCTBEHHOM npoaykuu»] / coct. Cunssckuii U. B. ; FOx-
Ho-Ypanbckuil 'AY, UHcTuTyT arposkosnorun .— Muacckoe: HOxHo-Ypansckuii ['AY, 2020 .— 35
c. http://nb.sursau.ru:8080/localdocs/iae/ppm162.pdf

2. XUMHUYECKUH COCTaB U MUTAHUE PACTEHUH [DIEKTPOHHBIA pecypc] : y4eOHO-MEeTOI.
yKa3aHUs 7151 TaOOpaTOPHBIX 3aHATHH [ OaKamaBpOB OUYHOM M 3a09HON (PopM 0O0yueHHUs HampaBiie-
Huit 35.03.03 Arpoxumus u arponousosenenue; 35.03.04 Arponomust; 35.03.07 TexHonorus npous-
BOJICTBA U TIEPEpabOTKU CeNbCKOX03sicTBeHHOW mponykuuu]| / KOxHo-Ypanbckuit ['AY, UacTHTYT
arposkosioruu ; coct. M. B. CunsiBckuit. - Muacckoe: KOxno-Ypansckuii I'AY, 2018. - 36 c. Aapec B
cetu: http://nb.sursau.ru:8080/localdocs/iae/ppm120.pdf

3. XuMu4ecKkass MeMopals Mo4yB : y4eOHO-METOAMYECKass pa3padoTKa MO JUCIUTUINHE
«Arpoxumusi» JuIsi 0aKaJaBpOB OYHOW W 3a04HOM (popM oOydeHHs, 00yUJaIOIMUXCs TT0 HAPABICHUSIM
noaroroBku: 35.03.03 Arpoxumusi u arponouBoBenenue, 35.03.04 Arponomusi, 35.03.05 CanoBon-
ctBo / coct. I.B. CunsBckuii ; FOxno-Ypaneckuii 'AY, UHcTuTyT arposkonorun .— Mwuacckoe:
OxHO-Ypanbckuii T'AY, 2020 31 C. Pexum JIOCTY-
na: http://nb.sursau.ru:8080/localdocs/iae/ppm159.pdf

4. [TouBa Kak MCTOYHHMK MUTAHUS JUIS pacTEHUH : yueOHO-MeTonudeckas pa3paboTka Imo
TUCIUTIIINHE «ATPOXUMHUsI» ISl OaKaJlaBpOB OYHOW M 3a04HOM (PopM oOydeHHs, 00ydarommXcs Mo
HampasiieHUssM noArotoBku: 35.03.03 Arpoxumus u arponousoBeneHue, 35.03.04 Arponomus,
35.03.05 Canoojactso / coct. M.B. Cunsickuii ; HOxuo-Ypansckuit [AY, MHCTUTYT arpo3kosioruu
Mmuacckoe:  FOxno-Ypanbckuit  ['AY, 2020 34 c. Pexum  nocry-
na: http://nb.sursau.ru:8080/localdocs/iae/ppm160.pdf

4. MeTtoanyeckue MaTepuaJbl, ONpeaesiiolue NpoueIypbl OHeHUBAHNS 3HAHUI, YMEHUIA,
HABBIKOB H (MJIM) ONBITA AeSITeJILHOCTH, XaPAKTEPU3YIOIIUX C(POPMHPOBAHHOCTH
KOMIIeTeHIIMH

B nanHOM paszgeiie METOOMYECKUE MATEPHAIIbI, OIPEIEIISIOIINE TPOLELyphl OLICHUBAaHUS 3Ha-
HUM, YMEHUH, HABBIKOB, XapaKTEPU3YIOIIMX 0a30BbIi 3Tanm (GOPMUPOBAHUS KOMIIETECHIIMNA MO TUCIIH-

32




IUTMHE «ATPOXUMUS», TPUBEIEHBI MPUMEHUTEIHHO K KXKIOMY U3 HCIOJIB3YEMBIX BUIOB TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTH U IPOMEXKYTOYHOM aTTECTAllMU 00YyJarOIIHXCSl.

4.1. OueHo4HbIe cpeacTBa I NPOBEICHUS TEKYIIero KOHTPOJISA YCIIeBaeMOCTH, B TOM
YyHCJIe IPAKTHYECKOI MOAT0TOBKHU

4.1.1. Oruér no naboparopHoii padote

OtyeT 1o J1abopatopHO paboTe UCIIOIB3YETCS MJIs OIICHKHM KaueCcTBa OCBOCHUS 00YyJaronIuMCs
OCHOBHOH mpodeccHOHaIbHONH 00pa30BaTENIbHON MPOrpaMMBbl MO OTJACIBHBIM TE€MaM JAUCIUIUINHBL.
Coneprxanue u popma oTdeTa 1o Jab0opaTOPHBIM padOTaM MPUBOIUTCS B METOJMUECKUX YKa3aHUAX K
nabopatopubM padoram (. 3 @OC). ConepxaHue oT4eTa U KPUTEPUU OLIEHKU OTueTa (Tadil.) J0BO-
TSITCS IO CBEICHUSI OOYYaIOMIMXCs B Hadayie 3aHATHH. OTYET OIIEHUBACTCS OICHKOH «3a4TEHO», «HE
3ayTeHO». OlLIeHKa «3auTeHO» CTaBUTCA OOydaronmmcs, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KpH-
TEPUSIM, YCTAHOBJICHHBIM ISl TTOJIOKUTEIHHBIX OICHOK («OTIHYHO», «XOPOIIO», «yJOBICTBOPHTEIb-
HO»). O1ieHKa 00BABIAETCS 00YUAIOIIEMYCsl HETTIOCPEICTBEHHO TIOCIIE CIaYH OTUeTa.

HIkana Kpurepun oueHuBanus

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

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

OreHKa «3a4TeHO» - YMEHHE NMPOBOIUTH U OLIEHUBATh PE3YNbTAaThl U3MEPEHU;

- CIIOCOOHOCTH pa3peliaTh KOHKPETHbIE CUTYalluu (JOMyCKAETCsl HAIU4YKe
MaJIO3HAYUTENIbHBIX OIMOOK WM HEJOCTATOYHO IMOJIHOE PACKPBITUE CO-
ACPIKAHUSA BOIIPOCAa WK MOIrpCIIHOCTL HCIIPUHIUIINAIIBHOTO XapaKTCpa B
OTBETE Ha BOIIPOCHI).

- OTCYTCTBHE HEOOXOIMUMBIX TEOPETUUECKUX 3HAHUH; JOMYIICHbI OIIHOKH
B ONpE/ICNICHUH TOHATHI U ONMMCAHUK M3YYaeMBIX SBJICHUI U MIPOIECCOB,
OreHka «HE 3a4TEHO» MCKa)KEeH MX CMBICII, HE IPAaBUJIBHO OLEHUBAIOTCS PE3YNbTAaThl H3MEPEHUIA;
- HE3HaHHWE OCHOBHOI'O MaTepHala y4eOHOW IMPOTrpaMMBbl, JOIYCKAaIOTCS
rpyObie OuIOKH B U3JI0KEHUH.

Kpurepun omnenku otBera (Tabi.) MOBOASATCSA 10 CBEICHHs OOydYaIOIMIMXCS B Haudaje 3aHATHM.
OrneHka oOBSBISETCS 00YJArOIIEMYCsl HEIIOCPEACTBEHHO T0CTIE OTBETA.

Hlkasna Kpurepun oneHuBaHusi

- 00yJaromuiics MoJHO YCBOMJI y4eOHBINH MaTepua;

- IIPOSIBJIAET HABBIKM aHaIM3a, 0000IIEHNs, KPUTHUYECKOTO OCMBICICHUS U
BOCTIPUATHS MH(OpMALIMK, HABBIKUA ONKCAHHUS OCHOBHBIX (PM3UYECKUX 3a-
KOHOB, SIBJICHUH U IIPOLIECCOB;

- MarepuaJl U3JIOKEH IPAMOTHO, B OIIPEIEIECHHOM JIOTUYECKOHN MOCIeN0Ba-

Onuenka 5 i

(OTIHYHO) TEJBHOCTH, TOYHO UCTIOIB3YEeTCS TEPMUHOIOTHS;
- TIOKa3aHO YMEHHE WILTIOCTPUPOBATh TEOPETUUYCCKUE MOJIOKEHUS KOH-
KPETHBIMH [TPUMEPAMH, IPUMEHSATh UX B HOBOW CHTYaIlUH;
- MPOJIEMOHCTPUPOBAHO YMEHHUE PEIIaTh 3a/1a4H;
- MOTYT OBITh JIOMYIIEHBI OJIHa—/IBE HETOYHOCTH NPH OCBEUICHUU BTOPO-
CTETICHHBIX BOIIPOCOB.
OTBET YIOBJIETBOPSIET B OCHOBHOM TPEOOBaHHSM Ha OIICHKY «5», HO NPH
3TOM UMEET MECTO OJIMH U3 HEOCTATKOB:

Ouenka 4

(xoporo) - B YCBOEHUHU Y4EOHOTrO Marepuasia JOIYyIIeHbl HeOONbIIHe MpoOeIbl, He

HCKa3UBIINC COACPIKAHUC OTBCTA;
- B pCIICHUHU 3a1a4 JONMYIICHBI HE3HAYUTCIIbHBIC HCTOUYHOCTH.

Onenka 3 - HETIOJIHO WJIM HETIOCJIEI0BaTeIbHO PACKPBITO COAEPKAaHUE MaTepuaia, HO
(YOOBIETBOPUTENHHO) | MOKa3aHO OO0Ilee MOHMMaHWE BONPOCAa W MPOAEMOHCTPUPOBAHBI YMEHUS,
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JOCTaTOYHbIC TSI TaTbHEUIIEr0 YCBOCHHS MaTepuaa;

- AMEJHCHh 3aTPYIHEHUS WM JOMYIICHbI OMIMOKH B ONPEICICHUU TOHS-
TH, UCTIOJIb30BAHUHM TEPMHUHOJIOTHH, OMMMCAaHUU (PU3HUECKUX 3aKOHOB, SIB-
JIEHUW U MPOLECCOB, PELIEHUHU 3aJ]1a4, UCIPABICHHBIE MOCIIE HECKOIBKUX
HaBOJISIIIMX BOIIPOCOB;

- HEMOJHOE 3HAHWE TEOPETUUYECKOTO MaTepHaa; OOyJaroIuics HE MOXKET
MIPUMEHUTH TEOPHIO B HOBOM CHTYaITUH.

OneHka 2
(HEy1OBJIETBOPUTEIILHO)

- HE PACKPBITO OCHOBHOE COZIEpKAHKE YIeOHOTO MaTepuana;

- 00HaApY)KEHO HE3HAHHE WJIW HETIOHMMaHHE OOJIbIIeH WM Hanbosiee Bax-
HOM YacTH y4eOHOro Marepuaa;

- JIOTYIICHBI ONIMOKU B ONPEACTICHUN TIOHSATHH, TIPU HCIIOJIL30BAHUN TEP-
MUHOJIOTUH, B OMHCAHUUA (U3NYECKUX 3aKOHOB, SBICHUI U TPOIECCOB,
pelIeHUH 3a]a4, KOTOPBIE HE MUCIPABICHBI MOCIE HECKOJIBKUX HaBOJSIINX

BOITPOCOB.

4.1.2. TectupoBanue

TGCTI/IpOBaHI/Ie HCIOJIB3YCTCA JIA OLCHKU Ka4Y€CTBa OCBOCHUS OGy‘IﬁIOH_II/IMCH OCHOBHOM Inpo-

(beccroHanbHON 00pa30BaTEIbHON MPOTrPaMMBbl MO OTIENBHBIM TEMaM WM Pa3/ienaM AUCLUILUINHBL.
Tect mpencraBnser coOOi KOMIUIEKC CTaHIAPTU3WPOBAHHBIX 3a/aHUM, MO3BOJISIOUIMNA YIPOCTUTH
IpoLelypy U3MEPEHUs 3HaHUH U yMeHMH oOyuaromuxcs. OOydarommMes BbIJAIOTCS TECTOBBIE 3aja-
HUS C GOPMYIMPOBKOI BOIIPOCOB M MPEIOKEHUEM BHIOPATh OMH MPABHIbHBINA OTBET U3 HECKOJIBKUX
BapUAHTOB OTBETOB.

Ne OueHoYHbIE CpeICTBA Kong 1 naumeHoBaHue uH-
TecTHpoBaHue JUKAaTOpa KOMIETEHITUN
1 | Illumanue pacmenuii N-1omxk-1

1. Kak pacTeHus ycBanBarOT MUTATENIbHbIE BEIIECTBA?

A) Y3 TIOYBBI ¥ BO3/1yXa;

b) u3 nouBkr;

W3 mouBkl, BOJIBI M BO3/TyXaA.

2. YTo HEOOXOIMMO PACTECHUSIM JJI1 HOPMAJIBHOT'O pa3BUTHUs?
A) Temno, cBeT, JIEMEHTHI IUTAHMS, BOJA;

b) sanemenThI muTaHUS;

B) Teno, aiieMeHTHI MUTaHUS, CBET.

3. OcHOBHast yacTh OOIIEH MacChl CyXOTro BEIIeCTBa

A) OenKu, )KUPHI, YTIICBOIHI;

b) Genku u KupsI;

B) 6enku u yriaeBoabl.

4. Macca cyxoro BemiecTBa B ToMarax, nepiax 1 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 CYXOro BEIIECTBA
A) yriiepon, KUCJIOpOAd, BOAOPO, a30T;

b) yrnepon, Bonopon, a3or;

B) Bomopona, a3zoT, kuciopoa.

6. ®arouTo3 3TO:

A) 3axBat KJIETKOW TBEPJIbIX YaCTHIL;

Hcnone3yer OCHOBHBIE 3a-
KOHBI €CTECTBEHHOHAYYHBIX
JUCLUMIUINH I pELIEeHUs
CTaHJAPTHBIX 33/1a4 B 00J1a-
CTHU anOHOMI/II/I C HpI/IMeHG—

HUEM nH(pOpMaIOHHO-
KOMMYHHKAIIUOHHBIX TEX-
HOJIOTUH
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b) 3axBaT Kanenb KUIKUX BEIICCTB;

B) 3axBaT 1 TBepIbIX U KUJIKUX YACTHII.

7. IlugOIMUTO3 3TO:

A) 3axBaT KaneJb KUIKUX BEIIECTB;

b) 3axBar TBepABIX YACTHII;

B) 3axBaT 1 TBepIbIX U KUJKUX YACTHII.

Kanuiinvie yooopenus

1. Ponpb Kanus B KU3HU pacTEeHUI?

a) Kanuit sBnsieTcss 0OAHUM U3 OCHOBHBIX 3JIEMEHTOB MUHEPAJIb-
HOT'O MUTAHUS pACTCHUHN

6) Co3nmaet OiaronpusiHbIe YCIOBHUS.

B) OTnyruBaeT BpeIUTeNeH.

2. KpynHble MECTOPOXKICHHS KaTUHHBIX COJICH?

a) CackaueBaHCKOE MECTOPOKICHUE

0) BepxHekaMckoe MEeCTOPOXKICHUE

B) OTO XuMu4ecKkas Gpopmyia, co3gaHHas HCKYCCTBEHHO

3. Kak noiy4aroT XJIOpUCTBIN Kaauii?

a) B3aumoelicTBMEeM T'HAPOKCUIA KIS C COJISTHOM KHCIIOTOM:
KOH + HCI — KC1 + H,0

0) B3zaumopeiicTBueM rupoKCcHaa KaIus C COJSTHON KUCTOTOM:
KOH + Cl - KCl + O

B) B3aumopeicTBreM ruipoKcHIa Kajaus ¢ COJISTHONM KUCIOTOM:
KCI + HCIl — H,0O+ KOH

4. Kakvie mpOMBIIIJIEHHBIE OTXO0/IBI UCIIOJIb3YIOTCSI B KAUeCTBE
KaJIMHHBIX yI00peHuii?

a) 'ymyc

0) Onunku

B) MbuIbHAs BOJA

Muxposnemenmuol u MUKPOYOOOpeHuUs

1. MUKpO37EMEHTBI —3TO

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

o6)N ,P K .S ,Ca Mg

B)Al, Br, Z, H20

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

6)0,1-1%

B)3-5%

3.Kakue nouBsI camble OoraTble MUKPOIJIEMEHTAMHU.
a) UepHO3EeMHBIE.

0) JlepHOBO-TIOI30UCTHIE

B) CyTJIMHUCTHIE.

4.Henoctatok Zn B pacTEHUAX IPU3HAKU

a) XJ10p03 ¥ pO3ETOYHOCTh

6) CyXxocCTh BETOK

B) Onanenne ¥ THUEHUE TIJI0JIOB.

Opeanuueckue y0oopeHus.

1.YTo0 BXOIUT B COCTAaB HaBO3a

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

0) TBep/ible BbIACIECHUS KUBOTHBIX, TOJCTHIIKA

B) JKHMJIKH€ BBIICIICHUS )KMBOTHBIX, TOJICTHIIKA
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2.Uem OoraTsl TBEpbIC BBIICICHUS KUBOTHBIX ?

a) Azot, ¢pochop, Kanuii

0) Azort, pochop, KaabIuit

B) @ocdop, kanpuuit

3. I'maBHas 3aada pallMOHAIILHOTO XpaHEHUsI HAaBO3a

a) YMEHBIINUTH MOTEpU aMMHUaKa

0) YBennuuTh MOTepU aMMHAKa

4. K yemy MpUBOJIUT OTCYTCTBHUE WJIM HEJOCTATOK TOICTHIIKH
JUIS HaBO3a

a) Bce ykazaHHbIE HUKE BapHaHThI OTBETOB

0) yTeuka HaBO3HOM KUKHU

B) O0JbIlIMEe TOTEPH AMMHAYHOTO a30Ta

') YMCHBIIIAET HAKOTJICHUE HaBO3a B XO3SHUCTBE

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

a) Topd, cyxoit meperHoit, mMopomKoBUAHBIN cyniepdocdar

0) MOPOIIKOBUIHBIH cynepdocdaT

B) Topd, cyxoii mepersoi

I') CyXOH MeperHoii, NOpOIKOBUIHBIN cynepdocdar

6. U3 gero cocrout Topdh?

a) paCTUTEIHHBIX OCTATKOB, MUHEPAJIbHBIX BEIIECTB

0) MUHEpAJTbHBIX BEIIECTB

B) PaCTUTENBHBIX OCTATKOB

7.4T0 MpOUCXOIUT MO BIUSHUEM HaBo3a ¢ Tophom?

a) YMEHbIIIAeTCsl KUCIOTHOCTH TOp(da, ycuimuBaeTcs Ouonornye-
CKasl AesITeIbHOCTh B KOMITOCTE

0) yBeIMUYUBAETCS KUCIOTHOCTH TOp(a, yCUITUBAeTCss OMOJIOTH-
gyeckasi 1eATeIbHOCTh B KOMIIOCTE

B) KUCJIOTHOCTh OCTA€TCs MPEKHEH, YCUITHBAETCS OMOJIOTHYe-
CKasl AeSITeIbHOCTh B KOMITOCTE

8. K oprannueckum ynoOpeHHUsIM OTHOCSTCS

a) Topd

0) cynbdar xanus

B) MOUEBHHA

r) cynepdocdar

9. Haro3, norepssummii 50 % nepBoHAYaILHOTO Beca, Ha3bIBACT-
csi:

a) IepenpeBIIUM

0) CBEXKUM

B) MOJyNEPENPEBIIUM

I') IEPETHOEM

) KJIACCHYECKUM

10. CBexuit HaBO3 —3TO

a) ci1abopasioKUBIIAsACI Macca, COJIoMa B KOTOPOM COXpaHsSIeT
MePBOHAYAIILHBIN IBET U TPOYHOCTb.

0) ogHOpOAHAs Macca, coaepXuT 50 % OT UCXOAHONU MacChl U
OPraHU4eCcKOro BeUIecTBa. B Hell HEBO3MOXKHO OINPEIEIUTh J1a-
K€ OTAENbHBIEC ATIEMEHTHI MOACTUIIOYHBIX MaTepUAIOB.

B) phIXJIasi 3€MJIMICTast TEMHAsI OJTHOPOIHASI MAcca, COICPIKHUT HE
6omee 25 % Macchl M OPraHUYECKOTO BEIIECTBA OT UCXOTHOM
BEJIMYMHBI CBEKEr0 HaBO3a

11. Kakoe conepxanue BOAbI B OJIYXKHUJIKOM HaBO3€e?

a)10 90 % Bonbl
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6) 90-93 % BoIBI

B) Oonee 93 % Boxbl

13. CKOJIBKO MECAIIEB HY’KHO BBIJIEPKUBATH KOMIIOCT, €CJIH B
€ro COCTaB BXOJAT eKaIHH, IS THOCTH BO3MOKHBIX STUI]
TreJIbMHHTOB?

a)9

0)1

B) 3

1. Kakoe opranuyeckoe yao0peHue Jydiie BHOCUTD JUIs JIETKUX
MECYaHBIX MTOYB?

a) Ui

0) KOMITOCT

B) KypUHBII IOMET

2. Kakoit Bun Topha oTinmgaercs ciaboii CTETEHBIO Pa3I0KeHHs
PaCTHTENHHBIX OCTATKOB M BBICOKOM KHUCIOTHOCTHIO.

a) BEpXOBOi1

0) HU3UHHBIHI

B) NEPEXOTHON

3. IlpumMeHeHne NTUYbero noMera 0cooeHHo 3¢ dekTuBHO Ist?
a) [11010BO-ATOJHBIX KYJIBTYp, KapTo(ensi, KOPMOBBIX KOpHE-
TJI0JI0B

0) II0J0BO-STOAHBIX KYJIBTYP

B) KapTo(ensi, KOpPMOBBIX KOPHEILIOI0B

') KOPMOBBIX KOPHEIUIOAO0B, TI00BO-SITOJAHBIX KYIbTYP

4. TIpupocT yporkas 3a c4eT yaoopeHui

A)50 %;

b) 100%;

B) 20%.

5. IIpu Hepocratke docdopa pacTeHUE UMEET:

A) TEMHO-3€JIEHYIO0 OKPAcKYy;

b) xentyro okpacky;

B) xento-3enenyio okpacky.

6. ModeBuHa (KapbamMuI) OTHOCUTCS K ...

a) aMHJIHBIM YOpEHUsAM

0) aMMHAYHO-HUTPATHBIM YAOOPEHUSM

B) aMMHAYHBIM YIOOPEHUSIM

7. MoueBuHa 1151 yTIOOpEHUA BBITYCKAETCA B ...

a) rpaHyJIMPOBAaHHOM BUJE

0) >KUJIKOM BUJIE

B) B BUJIC KPUCTAUTHYECKOTO BEIIESCTBA

8.Ilpusnaku nedpunura Mo B pacTeHHSIX.

a) CXOHO C a30THBIM T'OJIOIAHUEM, JINCThS OJIETHO —KEIThIE
0) 3agepiKka [BETEHUS

B) OrpOMHBIE ¥ TEMHO 3€JICHbIE JTUCThS

9.Henocratok B B pacTeHusix.

a) YMCHBIIICHHE KOJI-Ba IIBETKOB, OITaICHUC 3aBs3CH

0) CyxOoCTh | OIaJIcHUE JTUCTHEB

B) 'HUeHue oT KOpHS

10. B xako¥# nepuoJi BpEMEHU ToJ1a Jy4llle 3aJ€IbIBaTh NTUYNI
nomert?

a) OCEHBIO

0) BecHOU

NJI-1nx-6
Bri6upaer ontuManbHbIE
BUJIBI YIOOpEHUit ¢ yueTom
OHMOJOTHYECKHX OCOOCHHO-
CTEH KyJIbTYp U IIOYBEHHO-
KIIMMaTHYECKHUX YCIOBHM
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B) JICTOM

1. Kakue nponopiuu cyxoro NTHYbEro OMETa HY>KHbI Ha 1
KB.M.

a) 0,2 xr

0) 0,5kr

B) 1 kr

2. Kakue ynoOpeHust 0ka3pIBatOT HanOoJIbIIee BIUSHNC HA Be-
JUYHUHY ypoxas?

a) a30THBIC YI00pCHUS

0) KanuiHbIe yI00peHus

B) bochopHbIe yaoOpeHus

3. Kakoe conepkanue a30Ta B MOUEBUHE

a) 46%

6) 34,6%

B) 24%

4. Kakoe ynobpeHue OTHOCUTCS K (PU3UOIOTUYESCKH IIEeTOYHBIM?
a) HUTpaT HATPHUS

0) HUTpAT aMMOHUS

B) XJIOpHJI Kajus

5. K kakuM ynoOpeHHsiM OTHOCUTCS KabI[UeBasi cenuTpa?

a) HUTPATHBIM YI0OpEHUSIM

0) aMUIHBIM YAOOpEHHSIM

B) aMMOHUWHO-HUTPATHBIM yI00pECHUSIM

6. Kakoe ynobpenue oTHOCUTCS K (PH3UOTOTUIECKH KUCIIBIM?
a) cynb(haT aMMOHUS

0) KaJbIIEBas CETUTPA

B) HUTpAT HATpUs

7.Pacder ynoOpeHus 1yisi BHEKOPHEBOH OJAKOPMKH Mo ymoope-
HUH

a)50-100rpamm/rextap

6)10-50rpamm/rexTap

B)100-150rpamm/rexTap

8.CkonbKko % AelicTBYIONIETo BemecTBa B MonubaaT aMMOHUS
HaTpust 1 Monubaare aMMOHUS.

a)35-50%

6)15-20%

B)5-10%

9.Ilpusnaku nedpunura Mo B pacTeHUSIX.

a) CXOHO C a30THBIM T'OJIOIAHUEM, JIUCThS OJIETHO —KEIThIe
0) 3agepiKKa [BETEHUS

B) OrpOMHBIE ¥ TEMHO 3€JICHbIC JTUCThS

10.Henocrartok B B pacTeHusix.

a) YMCHBIIICHHE KOJI-Ba IIBETKOB, OITaICHUC 3aBs3CH

0) CyxOoCTh | OIaJIcHHUE JTUCTHEB

B) 'HUeHue oT KOpHS

11.Cx0NBbKO KT BHOCSIT B TIOUBY OOpMarHuBbIe yI0OpEHHS.
a)60-100kr /rexTap

0)10-50kr/rexTap

B)100-200kr/rexTap

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

0)1-5kr/rexrap

B)S-10kr/rexrap

NJI-21x-6
PaccuuteiBaeT 10361 ya00-
peHuii (B 1eHCTBYIOEM
BEIECTBE U (pr3nuecKon
Macce) MoJi IIaHuPYEeMYIo
YPOKAMHOCTB € UCMOJIb30-
BaHUEM OOIIETIPHUHSTHIX
METOJIOB
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1. Koro Tvna HaBO30XpaHWIHIIE PEKOMEHIOBAHO B 3aCYIILIU-
BBIX paliOHax

a) KOTJIOBAHHOT'O THIIa

0) HA3eMHOT'0 THIIA

2. Kakoe ynmobpenue coaepKuT HanOoJIbIee KOJTUIeCTBO a30Ta?
a) 0e3BOIHBIN aMMHAK

0) cynbdaT aMMOHUS

B) KapOOHAT aMMOHUS

3. K aMMOHMITHBIM y1OOpEHUSM OTHOCHUTCH ...

a) cynb(haTr aMMOHUS

0) aMMOHMI{Has1 cCeuTpa

B) CyJIb(OHUTPAT AMMOHUS

4. Kakoe coznep:kaHue a30Ta B aMMHAauyHOU cenuTpe?

a) 34%

0) 24%

B) 16%

5. MexaHu3M B3aMMOACHCTBHSI KATMIHBIX yI0OpEeHu# ¢ moy-
BOM?

a) KaTMOHBI IPOHUKAIOT B MEKIIAKETHBIE TPOCTPAHCTBA

0) paciIerieHneM yTeM BbICTIEHUS KUCIOT PACTEHUSIMU

6. B xakux opmax coepKuTcs Kajauii?

a) ['panynbl

0) [lnactsr

B) PacTBOp

7. OxapakTepu3yiTe JOCTYIHOCTD I PACTEHUH Pa3IMUHbIX
dhopm kamus?

a) Kanuii nouBeHHOr0 pacTBopa (BOJOPaCTBOPUMBIiL)

0) Kanuii moryomeHHbIH (0OMEHHBIN )

B) Kanuit HeoOMeHHbIH ((hUKCHPOBaHHBII)

8. CBoiicTBa M1 OCOOCHHOCTH MPUMEHEHHS 3TOT0 YA00peHus?
a) OTOT XMMUYECKUN AJIEMEHT PACTeHUS NOTPEOUTH MOTYT
TOJIBKO B PaCTBOPE BOJIbI

0) [TorpebmnstoT B 11000M BUIE

9. Kakoe BnusiHue KanuifHble yA00OpeHUs OKa3bIBalOT HA CBOM-
CTBa MOYBHI?

a) MI3aMeHeHnsIMU (DU3UKO-XUMHUYECKHUX CBOMCTB MIOYB

0) He usmenser cocraB OYBEI

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

OJIroIeHueM Hay4qHO-
000CHOBAaHHBIX TPUHIIUIIOB
pPUMEHEHHS yI00pEeHUH 1

TpeOOBaHUH IKOJTOTHIECKOM
0e30macHOCTH

1. Kakoe KOau4ecTBO Kaiausi COAEPKUTCS B OYBE CEPO3EM?

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

6) 10 0.5-0.7 % (15-21 T/ra B IaXOTHOM CJI0€)

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

2.Pacder ynoOpeHust 111 BHEKOPHEBOM OJAKOPMKH Mo ymoope-
HUH

a)50-100rpamm/rextap

6)10-50rpamm/rexTap

B)100-150rpamm/rexTap

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

a)35-50%

6)15-20%

B)5-10%

4. Conepxanue 0o0IIIero a30Ta B MOJACTUIOUYHOM HaBo3e (%):

a) oxoio 0,5

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

B) 0k0:10 2,0

r) okoio 3,0

1) okoJo 5,0

5. B KAaKOM HaBO3€ coJiep>KaHue a30Ta OobIie?

a) HaBO3 Ha TOP(SIHOM MOICTHIIKE

0) HaBO3 Ha COJIOME

6.CKOJIBKO KI' BHOCST B [TIOYBY OOpMarHuBbIE YI0OpEHUsI.
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/rexkrap

[To pe3ynbpTaram TecTa 00y4aroImeMycsl BEICTABIISCTCS OIICHKA «OTIHYHO», «XOPOII0», «yIOBIIE-
TBOPHUTEIHHO» WUJIH «HEYIOBJICTBOPUTEIHHO.

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

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

4.1.3. KonTponbpHas paboTa

KonTpomnpHas paboTa npemycMoTpeHa uist 3a09H0# (OpMbI 00yUeHUS.

KoHTponpHas paboTa OlIeHUBAETCS KaK «3a4TCHO» UITU «HE 3aYTCHO».

Kputepuu orieHKr KOHTPOJILHOU pabOTHI (Ta0J1.) TOBOAATCS /10 CBEJCHUS CTYICHTOB Ha yCTa-
HOBOYHOM nekiuu. Coiepikanue, MOPSA0K BBITIOTHEHUS i TPEOOBaHUS K O(OPMIICHHUIO H3JIOKECHBI B
METOAMYECKUX YKa3aHUSX K BBIMTOJTHEHUIO KOHTPOJIBHOU PaOO0THI: ATpoXuMust [ DIEKTPOHHBINA pecypc]
: METOIMYECKUE YKa3aHUS TI0 U3YUCHUIO TUCIUTUIMHEI M 3aJIaHUs JJI1 KOHTPOJIBHON paboTHI AJist 00y-
YaIOUIUXCs M0 MporpaMMaM OakasiaBpuara (3ao4uHasi hopma oOydeHus )[ 110 HalpaBICHUIO MOATOTOBKH
35.03.05«CanoBonctBo»] / coct. Cunsasckuii . B. ; FOxHo-Ypansckuii 'AY, UHCcTUTYT arposkouio-
run .— Mmuacckoe: FOxxno-Ypansckuii 'AY, 2020 .— 37 c.
http://nb.sursau.ru:8080/localdocs/iae/ppm163.pdf

OreHka 00BSBISIETCS CTYICHTY NIOCJIE TPOBEPKH KOHTPOJILHOWPAOOTHI.

HIkana Kpurepun oueHuBanus

OreHka «3a4TeHo» CTYACHT TIOJIHO YCBOWJ Y4eOHBII MaTepHal;

- IPOSIBIISICT HaBBIKM aHaIM3a, 000OIEHNs, KpUTUYECKOTO OCMBICICHUS U
BOCTIPUATHS HH(OPMALINY;

- MaTepuasl U3JI0KEH I'PaMOTHO, B COOTBETCTBMHM C 3a/laHUEM, TOYHO HUC-
MOJIB3YETCsl TEPMUHOJIOTHS;

- MOKAa3aHO YMEHHE WJUIIOCTPUPOBATH TEOPETHUECKUE IOJIOKEHUS KOH-
KPETHBIMH [TPUMEPAMH, IPUMEHATH UX B HOBOW CHTYallUH;

- IPOJEMOHCTPUPOBaHA CPOPMUPOBAHHOCTh U YCTOHYMBOCTh KOMIIETEH-
LU, YMEHUH U HABBIKOB;
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- MOTYT OBITH JIOMYIIEHBI OTHA-[BE HETOYHOCTH MPH OCBEIIECHUH BTOPO-
CTETICHHBIX BOIIPOCOB;
- TpeboBaHUs K 0(hOPMIICHHIO PaOOTHI COOTIONCHBI.

- HE PacKphITO OCHOBHOE COZIepKaHKHe yueOHOro Marepuara;

- 0OHapy)KeHO HEe3HAHWE WM HETIOHUMAaHKE OOJBbIICH MM Hanbosiee Bax-
HOM 4acTH y4eOHOro MaTepHuana;

- JIONYIICHBI OMTMOKH B OTPENEICHNH MTOHATUH, TIPU UCIIOJIh30BaHUH Tep-
MUHOJIOTHH;

- He c(hOpMHUPOBAHBI KOMIIETECHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIIHME 3HA-
HUS, YMEHUS U HABBIKH;

- TpeboBaHus K 0ohopmiIeHHIO PabOTHI HE COOJTIONCHBI.

O1eHKa «HE 3aUTEHO»

4.2. Ilpoueaypsl U OLlEHOYHbIE CPEACTBA JIsl IPOBeAeHHUs TPOMEKYTOYHOM aTTeCTAlluH

4.2.1. 3a4deT ¢ OLIEHKON

3auet (quddepeHIPOBAHHBIN) SIBIIETCS GOPMOI OIICHKH KaueCTBAa OCBOCHUS 00YJarOIIHMMCS
OCHOBHOM TIpo(pecCHOHAIEHON 00pa30BaTeILHOM MpOorpaMMBbI IO paszienaM TUCHHUILUIUHGL. [1o pe3yib-
TaTam 3adeTa 00yJaroIIeMycsl BBICTABISETCS OLIEHKA «OTIMYHO», «XOPOII0», «YIOBIECTBOPUTEIHHO»,
«HEYIOBJIETBOPUTEIHLHO» B cllydae MU depeHITMPOBAHHOTO 3a4eTa.

3aueT MPOBOAMUTCS IO OKOHYAHUH YTCHUS JICKIIMIA ¥ BHITIOJTHEHHSI JTa00paTOPHBIX 3aHATHIMA. 3a-
YETHBIM SIBJISIETCA MOCJIEIHEE 3aHATHE 10 AUCUUILIIMHE. 3aueT NPUHUMAETCS IPEernoaaBaTesiMu, Mpo-
BOJMBIIUMHU JTA0OpAaTOPHBIC 3aHATHS, WJIM YUTAIONUMU JIEKIIMKA TIO0 JAHHOW JWCHUIUIHHE. B ciydae
OTCYTCTBHSI BEYILEro MPEoaaBaTess 3aueT MPUHUMAETCs MpernojaBaTesieM, Ha3HaueHHBIM pacropsi-
XKeHreM 3aBenyroniero kadenpoi. C pasperieHus 3aBeayronero kageapoil Ha 3a4eTe MOXKET MPHUCYT-
CTBOBATh MpeMnoaBaTeb KaQeappl, IPUBICUCHHBIHN IJIs TOMOIIH B IPHEME 3aueTa.

[IpucyrcTBUE Ha 3adere mpenoAaBareneii ¢ qpyrux kadenp 6e3 cOOTBETCTBYIOIIETO pacHopsi-
KEHUsS PEeKTOopa, MPOPEeKTopa Mo y4eOHOW M BOCHUTATENBHOU paboTe, AupekTopa MHCTHTYTA HE HO-
MTyCKaeTCs.

3ader nmpoBoAUTCS B (popMe yCTHOTO ompoca, nHpopmarus o Gopme IPOBEACHHS 3aUeTa JOBO-
JUTCSI 1O CBEJIEHUsI 00YUJaIONIUXCs B HAYAJIe CEMECTPA.

Jlng mpoBeneHus 3ayeTa BeIyIIUMH MpernojaBaTesib HaKaHyHE MOIy4aeT B JUPEKTopaTe 3ayder-
HO-9K3aMEHAIIMOHHYIO BEJOMOCTh, KOTOpasi BO3BpAIaeTCs B JUPEKTOPAT MOCIE OKOHYAHUS MEPOIPH-
ATHS B IEHb MPOBEACHUS 3aUeTa UM YTPOM CIIEIYIOIIETO JTHS.

Bo Bpemst 3auera oOydJaromnyecss MOTYT MOJIB30BATHCS C pa3pelIeHHs BEIYIIEeTo mpernoaBaTe-
JISl CIPAaBOYHOM Y HOPMATHUBHOM JIUTEPATYPOl, IPYTUMHU OCOOUSIMHU U TEXHUYECKUMU CPEICTBAMU.

BpeMst moroToBku OTBETa B yCTHOUM (popMe MpH crade 3auera TOJDKHO COCTABISITh HE MEHEE
20 MUHYT (TI0 JKEJTaHWI0 O00YYaroIIErocss OTBET MOXET OBITh TOCPOUYHBIM). Bpemst oTBeTa - He Oosee
10 MmunyT

[IpenogaBatemnto MpeaocTaBiseTcs MpaBo 3aJaBaTh 00YJYarOIMIMMCS JAOMOJHUTEIbHBIE BOIIPOCHI
B PaMKaXx MPOTPaMMBbl JUCIUTLTHHBL.

KauecTBeHHast OlleHKa «3aYTEHO», BHECEHHAs! B 3a4€THO-IK3aMEHALMOHHYIO BEJJIOMOCTb, SIBJIS-
€TCsl PE3yJIbTaTOM YCIEIIHOTO YCBOSHUS y4eOHOTro MaTepuraa.

PesynpTar 3adera BBICTABISETCS B 3a4€THO-IK3aMEHAIIMOHHYIO BEIOMOCTh B JICHb TIPOBEICHHUS
3ayeTa B MPUCYTCTBUU CaMOT0 00YYaroIIerocs.

[IpenogaBaTeny HECYT MEPCOHATBLHYIO OTBETCTBEHHOCTH 32 CBOCBPEMEHHOCTh U TOYHOCTH BHE-
CEHMs 3aIUCel 0 pe3ybTaTax MPOMEKYTOYHON aTTECTAlUU B 3a4€THO-IK3aMEHALMOHHYIO BEJOMOCTb.

Ecnu oOyvarommiicst IBUJICS Ha 3a4€T M OTKA3aJICsl OT MPOXOXKICHHUS aTTECTAIlMH B CBS3H C He-
MOATOTOBJIEHHOCTHIO, TO B 3a4E€THO-3K3aMEHAIIMOHHYIO BEJOMOCTh €My BBICTABIIIETCS OLIEHKA «HE 3a-
YTEHO».

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

Hapymenne nUCHUIIINHBI, CIUCHIBAHNE, UCTIONB30BaHNE 00YJaIOIIMMUCS Hepa3pelIeHHBIX Te-
YaTHBIX M PYKONUCHBIX MaTepuaioB, MOOMIBHBIX Tele(OHOB, KOMMYHHUKATOPOB, TUIAHIIETHBIX KOM-
MBIOTEPOB, HOYTOYKOB U JPYTUX BHUJIOB JTHYHOW KOMMYHUKAIIMOHHOW M KOMITBIOTEPHON TEXHUKH BO

41




BpeMs 3adeTa 3ampenieHo. B ciyuae HapylieHus 3TOro TpeOOBaHUS MPENoaaBaTellb 00s3aH yJAIHUTh
oOyuJarolerocsi U3 ayIuTOPUHU U MPOCTABUTH EMY B BEIOMOCTHU OLICHKY «HE 3aUTE€HO>.

OOygarommmMcsi, He CIABIIMM 3a4€T B YCTAHOBJICHHBIE CPOKH IO YBAKUTEIHHOW MPUYUHE, UH-
IUBUAYyalbHbIE CPOKU IIPOBECHMUS 3aUeTa oNpeAessatoTcs Tupektopa MuertuTyra.

OOyuaromiuecs, UMEIOIINE aKaIEMHUUECKYIO 33JJ0OJDKEHHOCTh, CAAI0T 3a4€T B CPOKH, OIpEaeis-
emble YHHBepcuTeToM. MHpopManus o JTUKBUAALMU 33J0DKEHHOCTH OTMEYAaeTCsl B AK3aMEHAllMOH-
HOM JIUCTE.
JlomyckaeTcst ¢ pa3penieHus: gupektopa MHCTUTYTa JocpouHas cliada 3aueTa ¢ 3aluchio pe-
3yJbTaTOB B AK3aMEHAIMOHHBIH JIUCT.
WMHuBanuapl ¥ JMlla ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0pOBbS MOTYT CIaBaTh 3a4€Thl B
CPOKHU, YCTAaHOBJICHHBIC WHIUBUIYATbHBIM YY€OHBIM TUTAaHOM. MHBaNMMIBI M NHIIA C OTPAHUYCHHBIMU
BO3MOXXHOCTSIMU 3[IOPOBBS, HUMEIOIINE HAPYIIEHHs] OMOPHO-/BUTATEILHOTO ammapaTa, JOIYyCKaloTCs
Ha aTTECTAlMOHHBIE UCTIBITAHUS B COITPOBOXK/ICHUN aCCUCTEHTOB-COMPOBOKIAIOLIUX.

[Tpouenypa mpoBeaeHUsI MPOMEKYTOYHON aTTeCTAalluu JUIsl OCOOBIX ciy4yaeB u3noxeHna B «[lo-

JIOKEHUH O TEKYIIeM KOHTPOJIE YCIIEBAEMOCTH M IMPOMEKYTOUHOM aTTeCTalMy OOy4aroIuxcs IO
OIIOIl oOGakanaBpmara, crneuuanutera u Marucrparypsl» OPI'BOY BO HOxuo-Ypansckuii [AY
IFAY(IOYpI'AY-I1-05-97/04-22 ot 30.08.2022 r.).

OneHouHbIE CpesicTBA

Kox u HaumenoBanue

Ne WHJIUKATOpa KOMIIe-
Bormpocs! k 3agery
TEHIINH
1 | 1. Arpoxumus, KaK HayKa, €€ 3a7a4u, IpeaMET U METOJIbl UCCIIETOBAHMUSI.
2. UcTopus pa3BUTUS arpOXUMUYECKUX 3HAHUH.
3.Bo3nyniHoe U MOYBEHHOE MUTAHUE PACTCHUM. N-1omk-1
4. CoBpeMEHHOE MPEJICTABIICHNE O MEXAaHU3MaX MOTJIOIIECHUS 3JIeMEHTOB | Mcmonb3yer OCHOB-
MUTaHUS PACTCHUSMH. HbIE 3aKOHBI €ecTe-
5. ConepxaHue B paCTEHUSAX U BBIHOC C YPOKAEM CEIIbCKOXO035HCTBEH- CTBEHHOHAYUYHBIX

HBIX KYJBTYP 3JI€EMEHTOB TUTAHUSA.

6. [TonaTHe MaKpPOIJIEMEHT MUTAHUS PACTEHUMN, UX POJIb B MUTAHUU U
MPOAYKTUBHOCTH PACTEHUM.

7. IloHATHE MUKPODJIEMEHT IIUTAHUS PACTCHUM, UX POJIb B IMTAHUU U
MPOAYKTUBHOCTH PACTEHUM.

8. BausHue BHEIIHUX YCJIOBUI CpE/Ibl HA IIOTJIONICHUE YIEMEHTOB MUTA-
HUS PACTECHUSIMH.

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

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

11. ITornmorurensHast cHocOOHOCTH M MOTJIOMIAOIIMI KOMIUIEKC [IOYB, X
3HA4YCHHE B MTUTAHUU PACTCHUI.

12. ArpoxuMHusi KHCJIBIX TIOYB, UX METUOPAITUS.

13. ArpoxuMus COJTOHYAKOBBIX M COJIOHIIOBBIX TIOYB, UX MEIHOPAIUS.
14. Kimaccudukanusi MUHEpaIbHBIX YI0OpEHUH.

15. OcHOBHBIE PU3NYECKUE, XUMUIECKIE U MEXaHHUECKHUE CBOMCTBA
MUHEPATbHBIX yI0OpECHHI.

16. A30T B )KU3HU pacTEHUM, KPYTOBOPOT a30THCTHIX BELIECTB B CHCTEME
— «I10YBa — PaCTEHUE.

17. TIpoueccsl aMMOHM(pUKAIMY, HUTpU(DUKALUH, TeHUTpU(PUKALIIT —
UX OTpULATENbHAS U MOJIOKUTENIbHAS POJIb B TUTAHUU PACTEHUM a30TOM.
18. Kiaccuduxanus a30THbIX yI00peHuil, ChIphE U1 POU3BOJICTBA,
KpaTKasi XapaKTepUCTHKaA.

19. HutpaTtHbie ynoOpeHus, NX XapaKTePUCTUKA U TEXHOJIOTHSI PUMe-
HEHUS.

IUCUUIUIAH JIISL  pe-
IMCHUA CTaHAAPTHBIX
3agady B oOJjlacTH ar-
pOHOMUH C IpHUME-
HEHHEeM HHQOpMaIn-
OHHO-

KOMMYHHKAI[MOHHBIX
TEXHOJOTUHN
NAa-111K-6

Bri6upaer OTTH-
MajbHbIC BU/IBI

yA0OpeHul ¢ ydeToM
OMOJOTUYECKUX OCO-
OCHHOCTEH KYJIbTYp U
MTOYBEHHO-
KJIIMMaTHYECKHUX
YCIOBUM

42




20. AMMOHUIHBIE YTIOOPEHUSI, UX XapaKTEPUCTHKA U TEXHOJIOTHS MPH-
MEHEHMUS.
21. AMMOHUWHO-HUTPATHBIC YIOOPEHHS, NX XapaKTEPUCTHUKA U TEXHO-
JIOTUS IPUMEHEHUS.
22. AMunHble y1oOpeHus, UX XapaKTepUCTUKA U TEXHOJIOTHUS TIPUMEHe-
HUS.
23. Kunkue a30THBIC yIOOPEHHS, NX XapaKTEPUCTHKA, TEXHOJIOTHUS
IIPUMEHEHHUS.
24. ®ochop B )KU3HU PACTEHUH, COAep KkaHue U cocTaB Gocdopa B 1moy-
BE.
25. Knaccuduxanus ¢pochopHbIx yaroOpeHHid, ChIpbE 1 NPOU3BOICTBA,
KpaTKasl XapaKTepUCTHKA.
26. BogopactBopumsie GpochopHbIe yI0OpeHHs, UX XapaKTepUCTHKA U
TEXHOJIOTHS IPUMEHEHUSI.
27. JINMOHO-IIUTPATHO pacTBOpUMBIE pochopHbIe yI0OpeHus, UX Xa-
paKkTEepUCTUKA U TEXHOJIOTHs IPUMEHEHHUSI.
28. Tpyanno pactBopuMsbie (hocopHbIe yIOOPEHHUs, X XapaKTEPHUCTUKA
U TEXHOJIOTUS TPUMEHEHHUS.
29. Kanuii B )KU3HU PACTEHUH, COAEpkKAHUE U COCTAB KaJlus B IIOUBE.
30. Knaccudukanus KaTuiiHbIX y10O0peHUi, ChIPbE JIJIs1 TPOU3BOCTRA,
KpaTKasi XapaKTepUCTHKA.
31. Xnopconaepxaiiue KaaTuiiHbIe YA0OpEHUS, UX XapaKTePUCTHUKA U
TEXHOJIOTHS IPUMEHEHUS.
32. Kanuiinpie ynoOpeHus, He COAepKaIIIe XJI0p, UX XapaKTepUCTUKA 1
TEXHOJIOTHS IPUMEHEHUS.
33. Knaccuduxaiys KOMIUIEKCHBIX YIOOPEHHM, UX KpaTKasi XapaKTepu-
CTHKa, TEXHOJIOTUS IPUMEHEHHUS.
1. MuxkpoynobpeHusi, UX 3Ha4YeHHE U TEXHOJIOTHs IPUMEHEHHUSI.
2. Knaccuduxanus opranudeckux yrnoOpeHui, X 3HaueHHE B 3eM-
JeIeTUH.
3. TloacTunouHbl HaBO3, TEXHOJIOTUS IPUTOTOBIIEHUS, XPAaHEHUS U
ycioBHs 3G (HEKTUBHOTO UCIIOJIH30BAHUSA.
4. bBecrnoacTHIIOUHBINA HABO3 — COCTAB, CBOMCTBA U yCIOBUs dPdek-
TUBHOT'O UCIIOIb30BaHMUSI.
[ITrunii mOMET — cOCTaB, XpaHEHUE U IIPUMEHEHHUE.
6. Cunepanpubie ynoopenus. Cojaoma Kak OpraHnuecKkoe yaoope-
HUE.
7. KomnocTsl — BUIbI, COCTaB, TEXHOJOTHUS PUTOTOBICHUS U TIPU-
MEHEHHS B KaUeCTBE OPraHMYECKUX yI00peHUi.
8. Topd, canpornenu — BUABI U TUIIBI, TEXHOJIOTHS IPUTOTOBIICHUS U
UCIIOJIb30BAaHUS B KQUECTBE OPraHUYECKUX YAOOpEHUI.
9. He TpagunuroHHbIE BUIBI OPTAHUYECKUX YIO0OPEHUH.
Pemenne 3agauu, 6a30Bble NIpUMeEpbI:
1. ConmepxaHue a30Ta B 3pHE APOBOU MIIIEHHIIBI TPH YOOPKE COCTABHIIO
1,8 %, BnaxHocth — 21 %. Kakum Oynet copepkaHue a3oTa MpH CTaH-
JIapTHOM BiaxkHOCTH (14 %)?
Omeem: 1,96 %
2. IIpu y6opxke Ha Tok goctabieHo 50 T 3epHa ¢ BIaXHOCThIO 28 %. I1o-
cJie MoApabOTKHU BIAXHOCTh YMEHbIIMIACH 110 15 %. OnpenenuTs Maccy
3epHa IMoCJIe MOAPadOTKH.

hd

Omeem: 42,4 m
3. ns nogkopMku 3amanupoBaiu 15 % pacTBOp MOYEBUHBI U YCTAHO-
BIIIM pacuéTHy0 HopMy 30 Kr 1.B./ra. Paccuntars 00bEM pacTBOpa Ha

N-3T1K-6
Cocrapnsier J1aH
pacmpeseneHus
ynoOpeHuii ¢ cobito-
JICHUEM Hay4YHO-
000CHOBaHHBIX
MPUHIIMIIOB  TIPHMeE-
HEHHsI ynoOpeHud u
TpeOOBaHUN  IKOJIO-
rUYecKkoi  Oezomac-
HOCTH

NJI-2T1K-6

PaccuuthiBaeT 10361
ynoOpeHuii (B JAeii-
CTBYIOIIIEM BEILIECTBE
u pusnyeckon Macce)
1oJi  TUIAHUPYEMYIO
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Ira.

Omeem 369,6 1/2a
4. Ha kako# 1mionaayd MOHO TPOBECTU a30THYIO BHEKOPHEBYIO MO/I-
KOPMKY O3UMOM MIIEHUIIbI, €CIH JOMYCTUMAasi KOHLIEHTpAIUs pacTBOpa
BHOCHMO# MO4eBHHBI cocTaisieT 20 %, B Hammuuu umeercst 120 m> Bo-
Ibl 1 HopMa nogkopMku 30 Kr 1.B./ra.

Omeem: 459,8 ca
5. OmpenenuTh 103y MOYEBHHBI M aMMo(doca B pU3NIECKOM Bece 0T
ypOXkal caxapHOU CBEKJIbI, €CJIM PEKOMEHI0BaHO BHECTU N70P100.

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

7. OnpenenuTs HOPMY 1I.B. YAOOPEHUH, €CIIN IO/ sIPOBYIO MIIIEHUITY Ha
iomaas 100 ra BHecnu 15 T ammodoca, 10 T XJopucToro Kamus u 5 T
MOYEBUHBI.

Omeem: N3sP75Keo
8. YcraHoBUTh HOPMY yIO0OpEHUH B KI/Ta ICHUCTBYIOIIETO BEIIECTBA, €C-
JM o1 KyKypy3y Ha rtomazas 200 ra Osu1o BHeceHo 50 T ammodoca u
30 T aMMUaYHOU CETUTPHI.

Omeem: N76P 25
9. [lns mosTydeHusl TUTAaHUPYEMOU YPO)KaWHOCTH HEOOXOAMMO Ha TIJI0-
mrane S00 ra BHECTH 45 T ACUCTBYIOIIETO BEIIECTBA a30THBIX Y0OPEHMIA
u 30 T aeicTByromniero Bemectsa GpochopHbIX 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 cyneppocghama
10. TTox mumanupyemsblil yposkail sipoBOi MIIEHUIIBI B 2 T/Ta TpeOyeTcst
100 xr/ra a.B. pocdopHbIX ynoOpeHu, n3 KoTopsix 70 Kr/ra peKOMeH-
JIOBAaHO BHECTH OCEHBIO 101 3510b U 30 Kr/ra B psiku npu mocese. Ompe-
JEJIUTH 703y OCHOBHOTO U PSAKOBOTO BHECEHHUS JBOMHOrO cynepdocda-
Ta.
Omeem: 0o nocesa — 143 ke/2a, noxanvro — 61 k2/2a

YPOXKAMHOCTh C HC-

OJb30BaHUEM  00-
HIETIPUHATBIX ~ METO-
OB

NJI-4T1K-6

Omnpenensier  o01m1yt0
MOTPeOHOCTH B YH00-
PCHUAX U COCTABJIACT
3asBKM Ha WX MPHOO-
perenue

TadJmume.

[kana u kpurepuu 1uddepeHITNPOBAHHOTO OIICHUBAHUS OTBETA 00YUYAIOMIETOCs MPEACTABICHBI B

HIkana Kpurepun oueHuBanus

3yeTCsl TEPMUHOJIOTHEH;
CBS3HOIO OIKUCAHUSA SIBJIEHUN U MPOLIECCOB;

Onenka 5
(oTIMYHO) CKOM IIOCJIeI0BaTEIbHOCTH;
KPETHBIMU [IPUMEPAMU;

U1 HaBBIKOB;

- 00yJaromuiics MoJHO YCBOMJI y4eOHBINH MaTepua;
- TIOKA3bIBACT 3HAHUE OCHOBHBIX MOHATUN JUCLUILIUHBL, TPAMOTHO MOJIb-

- TIPOSIBJISIET YMEHUE aHAIM3UPOBATh U 00001aTh HHPOPMAIIUIO, HABBIKU
- IEMOHCTPUPYET YMEHHE W3JlaraTh MaTephall B ONpPEICICHHON JIOTHYe-
- TIOKa3bIBaCT YMECHHE MJUTIOCTPHPOBATh TEOPETUUCCKHE TTOJIOKEHHS KOH-

- IEMOHCTPHUPYET C(POPMUPOBAHHOCTh U YCTOWYUBOCTh 3HAHUMN, YMECHHUI

- MOT'YT OBITH JOMYIIEHBI OJIHA—/IBE HETOYHOCTH MPU OCBEIIEHUU BTOPO-
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CTCIICHHBIX BOITPOCOB.

Onenka 4
(xoporo)

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

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

- B M3JI0’)KEHUU MaTepUajla JONYIICHbl HE3HAYUTEIbHbIE HETOYHOCTH.

Onenka 3
(YAOBIETBOPUTENBHO)

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

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

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

Onenka 2
(HEy1OBJIETBOPUTEIILHO)

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

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

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

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

4.2.2. DK3aMeH

He npenycMoTpeH yueOHBIM IUTAHOM

4.2.3. KypcoBas pabota / KypcoBOil IPOEKT

KypcoBast pabota / KypcoBoii IPOEKT He MPeTyCMOTPEHBI YUeOHBIM IIIAHOM
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JUCT PETHCTPAILMM U3MEHEHUNA

Homep

H3MCHCHHWS

Howmepa stneros

OCHOBAHMC JUISI BHCCCHUS

S3AMCHCHHBIX

HOBBIX

AHHY IMPOBAHHBLIX

U3MCHCHUI

[ o nmen

Pactmdporka 11o,1-

IMUCH

Jlara BHeccrms

M3MCHCHHS

b
4
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(N)

Pacniopsikenne Nod8 ot
31.05.2024r.
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