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Paboyas mporpaMma JUCIHIIMHE] KATPOXHUMHS» COCTaBIEHa B COOTBETCTBUY ¢ TpeGOBaHAAMY
®enepatbHOro rocyapcTBEHHOTO 06pa3oBaTeNbHOTO CTaHapTa Beiciuero obpasosanus (PI'OC BO),
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3MBHOM 0Opa30BaHMH JIHI] C OTPAHUIEHHBIME BO3MOXHOCTSIMY 310posbs (OB3) # HEBaNTHIoB.

CocraBuTens — JOKTOp OHONOTHYECKHX HayK, nonenT V.B. Cursscxuit
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1. [Inanupyemble pe3yabTaThbl 00y4eHHs MO AUCHUININHE, COOTHECEHHbIE ¢ IVIAHUPYEMbIMU
pesyiabTatamu ocsoenuss OIIOII

1.1. Heap 1 3a1a4n TUCHUTLIIHHBI

Hean AMcUNIMHBI
BakanaBp nmo Hampasneruio moarotoBku 35.03. 05 CamgoBOACTBO JAOKEH OBITH MOATOTOBIEH K
peleHno  3afad  Npo(eCCHOHAIBHON  JEATEIBHOCTH CIEAYIOIIEr0o THIA: IPOM3BOJCTBEHHO-
TEXHOJIOTUYECKOM.

Heap mucuMnauHbl — GOpMHUPOBATH IPEICTABICHUS, TEOPETHUECKUE 3HAHUS, MPAKTHYECKHE
YMEHHUS ¥ HABBIKU 10 ONITUMHU3ALNYA MUHEPATLHOTO MTUTAHUS CEIbCKOXO035MCTBEHHBIX KYJIBTYp HA OCHOBE
palMoOHAFHOTO MPUMEHEHUS MHHEpAIbHBIX, OPraHUYECKUX YAOOpEHHUH M MEIHOPAHTOB C Y4ETOM
MMOYBEHHOTO TJIOOPOIUS U KIUMATUYECKUX YCIOBUM.

3aga4u AUCHHMILIMHBI:

- U3Y4YUTb XMMHYECKUH COCTaB PACTCHUM, MUHEPAIbHOE IMTAHUE PACTEHUHM M METOIbI €ro
pETyJIMPOBaHNUS;

- U3YYUTHh OMOJIOTUYECKUE, XMMUYECKHE U (PU3UKO-XUMHUYECKHE CBOMCTBA MOYB B KAYECTBE YCIIOBUI
IIPOMU3pACTaHUs U UCTOYHUKA TUTaHUs PAaCTEHUI U IPUMEHEHUs yA00peHuil;

- OCBOWUTb METOJbl ONPEIEICHHUS HYXIAEMOCTH IOYB B XMUMHYECKOH MeEIMOpaluH, 03,
aCCOPTUMEHTA, COCTaBa, CBOMCTB M crioco0a NPUMEHEHHs MEJIMOPAHTOB;

- O3HAaKOMUTH CTYACHTOB C BUJaMH, CBOWCTBaMH, ()OPMaMH U CIIOCOOAMU MTPUMEHEHHS YA0OpEHHI,
TpaHcopMaIuy X B TIOUBE,

- U3YyYUTh TEXHOJOTMM XPAaHEHWS, IMOJIIOTOBKM M BHECEHMS OPraHUYECKUX M MUHEPAIbHBIX
yA0OpeHuH;

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

1.2. KomneTeHIIMU U MHAUKATOPHI UX JOCTHKEHH I

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

KOMMYHHKAIIMOHHBIX TEXHOJIOTHI

Kon u HaumeHoBaHue dopmupyembie 3YH
WHUKATOpa

JOCTHIKEHUS 3HAHUS YMEHUS HaBBIKU

KOMIIETEHITUU
N/I-1omx- OO6yuaromuiicst nomkeH | O0yuatomuiicss goimkeH | OOyJaronuiicss TOKEeH
1Mcnone3yer 3HaTh: OCHOBHBIE | YMETh:  MCIOJIb30BaTh | BIAJETh.  OCHOBHBIMH
OCHOBHBIC  3aKOHBI | sqpqypy OCHOBHBIE 3aKOHBI | 3aKOHAMH
€CTECTBEHHOHAYYHBIX

€CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX

JUCLIUILIHH TSt
o — TACIIATUINH I | IACIUAILIMH IUIA | OUCLUILINH IS

CTaHJAPTHHIX 3a/1a4 B

pelleHns CTaHIapTHBIX

pelIeHNus CTaHAapTHBIX

pelleHrs CTaHIapPTHBIX

00J1aCTH CaIOBOJICTBA | 3a/1a4 B oOJractH | 3a7au B oOJractH | 3agau B oOJactu
c IIPUMEHEHHUEM | CaI0BOJICTBA Cc | camoBojCTBa C | caJloBO/ICTBA C
HH(OPMAIIHOHHO- MIPUMEHEHUEM MpUMEHEHUEM MIPUMEHEHNUEM
KOMMYHHKALNOHHBIX | 1y hyopMamonHo- UH(POPMALIMOHHO- MH(POPMAIIMOHHO-
TEXHOJIOT Uit

KOMMYHHKAITMOHHBIX KOMMYHHKAITHOHHBIX KOMMYHHKAITUOHHBIX

texnonoruii— (b1.0.02-
3.1)

texnonoruii— (b1.0.02-
Y.l

texaonoruii — (b1.0.02-
H.1)




[1IK-6. CriocobeHn pa3paboTaTb CUCTEMbI NPUMEHEHUS YJOOPEHUIHl C y4eToM CBOWMCTB MOYBBI U
OMOJIOTUYECKNX OCOOCHHOCTEH pacTeHUI

Ko n HaumeHnoBaHue
WHIUKAaTOpa
JIOCTHKCHUS

KOMITETCHITUHN

Popmupyemsie 3YH

3HaHUA

YMEHUS

HaBBbIKHU

N-1nk-¢Beidbupaer

OOyyJaromuiicss JOJKECH

OOyyarommiicst JTOKEH

OOyyarommiicst JTOMKEH

ONTHUMAJIbHBIE BUBI | 3HATh: OCHOBHBIE BHUJBI | YMETh: BBIOUpATH | BIAJIETh: MeTOJIlaMHU
yAOOpEHU ¢ ydeToM | yAOOpeHHUi, ONTUMAJIbHBIC BUJIBI | ONIPEICIICHHUS
OMOJIOTHYECKHIX OMOJIOTHYECKHUE yAOOpEeHUH ¢ YYETOM | ONTHMAJIbHBIX BHJIOB
ocoOeHHOCTeH 0COOCHHOCTHKYJIBTYP H | OMOJIOrMYECKHX ynoOpeHHuii ¢ y4eTom
KyJbTYp ¥ TIOYBEHHO- | IOYBEHHO- 0COOCHHOCTEH KYyJBTYp | OMOTOTUYECKUX
KITUMATHIECKIX KIIMMaTUYECKHE YCIOBUS | U MOYBEHHO- | OCOOEHHOCTEH KYIbTYP
yCIIOBUI UX  BO3JENbIBAHUS  — | KJIMMATHYECKUX u MTOYBEHHO-
(b1.0.02-3.2) ycnoBuii— (b1.0.02-Y.2) | kmuMaTtuueckux
ycnoBuii — (b1.0.02-
H.2)
W-2nk- OOyuarommiics nomxken | OOydatomuiicss momkeH | OOyJamuics TOJDKEH
cPaccunThIBaeT J03bI | 3HaTh: OOILEMPHUHSTHIE | YMETh:  PAaCCUUTHIBATH | BIAJETh:
ynoOpeHuit (B | MeTogpl  pacuéTa 103 | 03Bl  yAOOpeHHMH (B | OOIICPUHATHIMU
JIEUCTBYIOIIEM ynoOpeHui (B | meHcCTBYIOIIEM METOJIaMH pacyéTra 103
BEILIECTBE U | JICHCTBYIOIIEM BEIIECTBE | BEIIECTBE M (PU3UUECKON | yrnoOpeHuit (B
dbuzmdeckoil Macce) | U (QU3HMYECKOM Macce) | macce) MoJ | ACUCTBYIOIIEM
nox  TUTAHUPYEMYIO | TIOJT IUTAHUPYEMYIO | ITIAaHUPYEMYIO BeIIeCTBE U (PU3NIECKOM
YPOKATHOCTh C | YpOKallHOCTb — | YpOXKailHOCTb c | Macce) oJ
HCIIOJIb30BAaHUEM (b1.0.02-3.3) HCIIOJIb30BAaHUEM IUIAHUPYEMYIO
OOIIENTPUHSATHIX OOIIETTPUHSATHIX YPOKaHOCTh -
METOJIOB meTonoB— (b1.0.02-Y.3) | (b1.0.02-H.3)

N-3nk-sCocraBmsier
IUTaH pacrpeeiicHus
yaoOpeHuit C
COOTIOIEHUEM
Hay4HO-
000CHOBAHHBIX
HpI/IHI_[I/IHOB
MPUMCHCHHUS
ynoOpenuit u
TpeboBaHM
3KOJIOTHYECKOM
0€30IacHOCTH

OOyyaromuiicss JOJKECH
3HATB! OCHOBHBIC
MPUHIUIIBI COCTABJICHUS
IUTaHA  pacIpeesieHus
yaoOpeHuit C
COOJIIOJICHUEM HAy4YHO-
00OCHOBAHHBIX TPUEMOB
MIPUMEHEHHUsI yI00peHuH
u TpeOoBaHUI
9KOJIOTUYECKON
0e30MmacHOCTH—
(51.0.02-3.4)

OOyyarommiicss JTOKEH
YMETh: COCTABIAThH IUIAH

OOyyarommiicss JTOKEH
BJIAJIETh: METOJAMH U
criocob6aMu COCTaBIICHUS
IUTaH  pacrpeeICHUs
yaoOpeHuit C
COOJIIOJICHUEM Hay4YHO-
000CHOBaHHBIX
MIPUHITUTIOB
PUMEHEHHSI YA0OpeHHi
" TpeboBaHUH
3KOJIOTUYECKOU
0€e30MmacHOCTH—
(b1.0.02-H.4)

N/-4nk-6Onpenensier
o0I1yI0 MOTPEeOHOCTD
B yHoOpeHusx u
COCTABJISCT 3asIBKU HA
WX TIPUOOPETCHNE

OOyuaromuiicst JTOJKEH

3HaTh: CHocoOBl |
NpUEMBI  ONIPENEIICHUS
obmieil moTpeOHOCTH B
yI00peHusIx "
COCTaBJICHUH 3asBKU Ha
ux npuoOpeTeHrne—
(b1.0.02-3.5)

pacnpeneneHus
yaoOpeHui c
COOJIIO/IEHEM Hay4HO-
000CHOBAaHHBIX
IMPUHIIUIIOB
MIPUMEHEHUS yI00pEeHUIA
U TpeGoBaHUI
3KOJIOTUYECKON
0e30MmacHOCTH—
(b1.0.02-Y 4)
OOyJarommiicss T0JDKEeH
YMCThb: OIIPCACIIATH
001Iy10 MOTPEeOHOCTh B
yI0OpeHUsIX u
COCTABJISATH 3asIBKH HA X
npuobOpereHue
—(b1.0.02-V.5)

OOyuaromuiicst JO0JDKEH
BIIAJICTh: criocodoamMu
onpeeaeHus o0mmen
MOTPEOHOCTH B
yI00peHusIx "
COCTAaBJICHUs 3asiBKM Ha
WX TpuoOpeTreHue —
(b1.0.02-H.5)




2. MecTo aucuunjannsbl B crpykrype OITIOIT

JuctumimHa «ATpOXUMHS» OTHOCUTCS K 0053aTEbHON YacTH OCHOBHOM MpodeccroHalbHOM
00s13aTeIFHOM MPOTpaMMbI OaKajgaBpHuaTa.

3. O0béM AUCHUIINHBI U BBl y4eOHOH padoThI

O0BeM TUCHMILINHEI cocTaBisieT 3 3aueTHble equHuIbl (S3ET), 108 akaneMudeckux 4acoB (fajee
yacoB). JlucuumuinHa nu3ydaercs:

— ouHas GopMa 0O0yueHUs B 4 CEMECTPE;
—3a04Has (hopma 0OyueHus Ha 3 Kypce.

3.1. Pacnpenesienue o0beMa TMCUMILIMHBI IO BHAAM YueOHO padoThl

KonnuecTBo yacos
Buz yueOHoit paboThI ouHast opma 3a04Has popma
o0yueHHS o0yueHHs
KonTtakTHasi pabora (Bcero),
B TOM 4HcJie IPAKTHYeCKas MOAT0TOBKA 2 18
B ToM uucne:
Jlexmuu (JI) 36 8
IIpakTtrueckue 3ansatus (113) -
JlaGopaTopusble 3ansatus (JI3) 36 10
CamocrosiTeibHas padoTa 00y4aOIMXCs 36 86
(CP)
KoHnTtpoJsb - 4
Hroro 108 108

3.2. Pacnipenesienne y4e0HOro BpeMeHH 110 pa3aeiamM U TeMam

Ounas ¢popma o0ydyeHHs

B ToMm uncne .
KOHTaKTHas padora =
Ne HaumenoBanue pasnena u Bcero B §
TEeMBI TEeM JacoB CP o
JI JI3 113 S
A
1 2 3 4 5 6 7 8
BBenenue 4 2 - - 2 X
Paznen 1 Xumudeckuil cocTaB M MUTaHUE PacCTEHUI
XUMHYECKHUH COCTaB U
1.1 N 18 6 8 - 4 X
MUTAHUE PACTCHUM
Paznen 2 CpoiicTBa MOYBBI U XUMHYECKAs MEJIMOPALIMS B CBSI3U C TUTAHUEM PACTEHUM U
IpUMEHEHHUEM YJ00peHui
CBOMCTBA ITOYBHI B CBSI3H C
2.1 | nuTaHueM pacTeHul u 14 4 6 - 4 X
MIPUMEHEHHUEM YI00peHUH
2.2 XuUMHYECKas MEJIMOPALIUS 12 4 4 - 4 X




MoYB (M3BECTKOBAHHE U

TUIICOBAHUEC)
Paznen 3 MunepasibHbIC yIOOpEHHS
3.1 | A3oTHbIe yaoOpeHus 10 4 4 - 2 X
3.2 | ®ochopHbIe y100peHHs 11 3 4 - 4 X
3.3 | Kanuiinele ynoOpeHus 6 3 2 - 2 X
3.4 | MukpoynoOpeHus 6 2 2 - 2 X
3.5 | KommiekcHbie ynoOpeHus 6 2 2 - 2 X
Paznen 4 Oprannueckue yaoOopeHus
4.1 | Oprannueckue ya1o0peHus | 10 \ 2 2 \ - 6 X
Paznen 5 Dkosorust npuMeHeHHsl y100peHui
51 TexHonorun XpaHeHus " 4 ) i i 5 X
pUMEHEHHsI y100peHui
59 DKOJIOTHYECKHUE ACTIeKTHI 6 ) ’ i 5 X
pUMEHEHHsI y100peHui
KonTposb X X X X X X
OO611ast TpyA0€MKOCTh 108 36 36 - 36 -
3aounas popma oOyuenunst
B Tom uncne -
Ne HaumenoBanue pasnena u Bcero KOHTAKTHAs pabora g
TEMBI TeEM 4acoB T 3 m CpP 5
1 2 3 4 5 6 7 8
Bsenenue 2 - - - 2 X
Paznen 1 XuMuueckuii COCTaB M MUTAHUE PACTEHUI
11 XUMHAYECKUU COC’SaB 51 14 1 > ) 11 .
MIUTaHUE PACTeHUM
Pa3nen 2 CpolicTBa OYBBI U XMMHUYECKAs MEIHOPALMs B CBSI3U C MIUTAHUEM PACTEHUHN U
pUMEHEHUEM YA0OpEHUI
CBolicTBa OYBHI B CBA3U C
2.1 | nuTaHueM pacTeHul u 12 1 3 - 8 X
MIPUMEHEHHUEM YI00peHUH
XuMuueckas MeJIMOpaLus
2.2 | mouB (M3BECTKOBAHHE U 11 1 2 - 8 X
TUIICOBAHUEC)
Paznen 3 MunepasibHbIC yIO0OpEHHS
3.1 | A3oTHbIe yaoOpeHus 8 1 1 - 6 X
3.2 | ®ocdopHbie y10OpeHHs 8 1 1 - 6 X
3.3 | Kanuiineie ynoOpeHus 5 1 - - 4 X
3.4 | MukpoynoOpeHus 4 - - - 4 X
3.5 | KommiekcHbie ynoOpeHus 4 1 - - 3 X
Paznen 4 Opranudeckue yao0peHus
4.1 | Oprannueckue ya1o0peHus | 26 \ 1 | 1 \ - 24 X
Paznen 5 Dkosorust mpuMeHeHHsl y100peHui
51 TexHonorun XpaHeHus " 4 i i i 4 X
pUMEHEHHsI y100peHui
59 DKOJIOTHYECKHUE ACTIeKTHI 6 i i i 6 X
pUMEHEHHsI y100peHui
KoHTpoib 4 X X X X 4




| OGas TpyoeMKocTh | 108 | 8 | 10| - | 8 | 4

4. CprKTypa H COACPKAHUE TUCHUIIJIMHBI, BKIIYAKIIEC TPAKTHYCCKYIO IOATOTOBKY

[TpakTHueckas MOArOTOBKAa NpU peald3alli Yy4eOHBIX MPEIMETOB, KypCOB, IHUCUUIUIMH
(Momyneit) opraHU3yeTcsl MyTeM MPOBEACHHS MPAKTUUECKUX 3aHATHHA, TMPAKTUKYMOB, J1A0OPaTOPHBIX
paboT M MHBIX AaHAJOTHMYHBIX BHJIOB Y4YeOHOH JAEATEeIbHOCTH, NPEIyCMaTPUBAIONINX Yy4acTUE
oOydaroluxcsi B  BBINOJHEHUH OTHENbHBIX 3JEMEHTOB palboT, CBs3aHHBIX ¢ Oynymiei
npodecCHOHATEHOM NIeATEIBHOCTBIO.

[IpakTrdeckas MOArOTOBKA MOXKET BKIFOUATh B CeOSI OTACNBHBIC 3aHATHS JIEKIIMOHHOTO THIIA,
KOTOpBIE TpEeayCMaTpHUBAIOT Mepenady ydeOHOU wHGboOpManuu oO0y4arommMmcs, HEOOXOAUMOHN Iis
MOCIIEAYIOIIETrO BHIMOTHEHHsI paboT, CBSI3aHHBIX ¢ Oyaymiel mpodeccnoHaNbHOMN 1eATeThbHOCTHIO.

PexomenayeMbiii 00beM NPAaKTHUYECKOW IMOATOTOBKH (B TPOIEHTAaX OT KOJWYECTBA YacOB
KOHTAKTHOM paboThl) Al AUCHUILINH, PeaU3yIOLIUX:

- yauBepcanbHbie KomrereHnn (YK) ot 5 1o 15%;

- obmenpodeccuonansubie kommnereHuu (OITK) ot 15 go 50 %;

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

4.1 Coneprxanue Q1 CHUNTHHBI

Beenenue

3HaueHWE XHWMM3alUUHA 3€MIIEIeTUsl B YCKOPEHHMM Hay4YHO-TEXHUYECKOTrO Iporpecca |
MHTEHCU(UKAIIUH CEIbCKOXO03HCTBEHHOT0 POM3BOJACTBAa B Poccun u npyrux crpanax. CoctosiHue u
MEPCTIEKTUBBI MTPOU3BOJCTBA U MPUMEHEHUS MUHEPAJIbHBIX YJIO0OpEHHUH, XUMHUUYECKUX MEIMOPaHTOB,
HAKOIUICHUS W WCIOJIb30BaHUs MECTHBIX ynoOpenwii B Poccum u apyrux crpanax. llenb u 3amaum
arpOXMMHUYECKOTO 0OCITYKUBAaHUSI CEIBCKOT0 X03siicTBa B PD. 3HaueHne MUHEPAITbHBIX, OPTaHUYECKUX
YAOOpEeHUH M XUMHUYECKUX MEIHOPAHTOB B TIOBBIIICHUU YPOKAWHOCTH CEIbCKOXO3SHCTBEHHBIX
KYJbTYp, YIyUIIEHUU KaueCTBa MPOIYKIUH U IIJIOJOPOIUsS MTOUBHI. 3aBUCUMOCTD JEHCTBUS YI00pEHHI
OT KOHKPETHBIX NOYBEHHO-KIMMATUYECKUX YCIOBUH U OCYILIECTBIEHHE KOMIUIEKCA arpPOHOMUYECKUX
MEPOTPUSITHH - CHCTEMBI 00paOOTKHU TTOYBBI, BBEICHUSI HHTCHCUBHBIX COPTOB, OOPHOBI C BPEIUTEIISIMH,
OO0JIE3HAMU M COPHSIKAMH, PAllMOHAIBHBIX CEBOOOOPOTOB, OPOLICHUS, MEIHOPALUU U MEXaHH3AIHH.
[Ipeamer, Meroasl, LENMU W 3a7a4d arpOXMMHUH, B3aUMOCBS3U €€ C JIPYTMMH arpOHOMUYECKMMH M
OMOJOTMYEeCKUMH HayKaMd. 3HaYeHHE XUMUHU, QU3UKH M MATEMaTUKU IS NajdbHEHIero pa3BUTHS
arpoXuMuu. ATpoXMMHsS - HayyHas OCHOBa XMMM3auuMu 3emuenenus. OpraHusanus U pa3BUTHE
arpoOXUMHUYECKOT0 00CTYKUBaHUS CEIbCKOX03SHCTBEHHOT0 IPou3BoicTBa B PD. Mcropuyeckuit 0630p
paszButus arpoxumun B P®. Ponp 3apyoexnsix (K.-b. byccenro, 0. JIubux, I'. I'enbpurens u ap.) u
poccuiickux yuensix (.M. Mennenees, A.H. Ourensrapar, K.A. Tumupszes, K.K. I'enpoiin u ap.) B
Pa3BUTHUU YUYEHHUS O TMHUTAHWM pACTEHWH M TNpPUMEHEHHH ynaoOpeHuit. Pomp akamemmka JI.H.
[IpsHUITHUKOBA KaKk OCHOBOIOJOXHHMKA POCCHMCKON arpoXxuMuu. DPH3MO0IO0ro-0MOXUMHUECKOE
HampasieHue, co3ganHoe akagemMukoMm JI.H. IIpsSHUIIHMKOBBIM, KaK OCHOBa Pa3BUTHUS POCCHUUCKOUN
arpoxuMuu. JIocTHKeHus: COBpeMEHHON arpOXMMUU U NEpeoBO mpakTuku B Poccnu 1 3a pyoexoM.

Pa3znen 1. XuMu4ecKHX COCTAB U MUTAHHE PACTEHUIH

XUMHUECKUH cOCTaB pacTeHUH. XUMUYECKUE 3JIEMEHThI, HeOOXOAMMbIE pacTeHUSIM. PacTenus -
KOHIIEHTPATOPbI OT/IEIBHBIX XUMUYECKUX AJIeMEHTOB. Co/lepKaHUE OCHOBHBIX OPraHUYECKUX BEIIECTB
B pacTeHusX. Makpo-, MUKpO- U YJbTPAaMUKPORJIEMEHTHI, UX pOJIb B NMUTAHUU pacTeHUi. BrusiHue
YCIIOBUH MHHEpPaIbHOTO MUTAHUS HA COJEp)KaHUE OENKOB, JKUPOB, YIJIEBOIOB M IPYIHMX Ba)KHBIX
OpPraHMYECKUX COEAMHEHUH, ONPEAEIAIOIINX KAaUEeCTBO YPOXKAEB CEIbCKOX03SIMICTBEHHBIX KYIIBTYP.

CoznaHue ONTUMAaNbHBIX YCIOBUM NUTAHMUSI PACTEHUH W CHOCOOBI €ro peryjiupoBaHUS C
MOMOIIIBIO yIOOpEHUI 1 METHOPAHTOB - TJIaBHAS 3a7a4a arpOXUMUH.



ConmepxaHre W COOTHOLICHHS DJJIEMEHTOB TIHUTAaHHUS B PACTCHHUAX, OHMOJOTUYECKHHA U
XO35CTBEHHBI BBIHOC MUTATEIBHBIX JJIEMEHTOB CEIbCKOXO35MCTBEHHBIMU KYJIbTYpPAMH, MOHATHE O
KpPYrOBOpOTE U OanaHce BEIECTB B 3eMIICICIINH.

Pa3Butne npencraBieHus O MOCTYIUIEHUH UTATENbHBIX BEIIECTB U UX YCBOCHUN PACTEHUSIMM.
Hcropus mpeacTaBieHUl 0 MEXaHU3Max IOCTYIUICHUS 3J1€MEHTOB. DPOpMBI COCIMHEHUH, B KOTOPBIX
pacTeHust OTJIONIAIOT 3JIEMEHTHI MUTaHus. V30upaTrenbHOCTh MOTIIOIEHNs HOHOB pacTeHusIMuU. Teopus
MOTJIOIIEHUST 3JIEMEHTOB muTaHus. CBOOOAHOE MPOCTPAHCTBO, amomjiacT M cumiiact. Pomb
LUTOIJIa3MaTUYECKO MeMOpaHblI (I1a3MaleMMbl) B IOTJIOIIEHUH JIEMEHTOB IMUTAHUSI.

BiusHue ycnoBuil BHEIIHEW cpebl (KOHLEHTpAlUMM MUTATEIbHOTO PAacTBOPA, COOTHOLIEHUS
MaKpO- 1 MUKPO3JIEMEHTOB B [IUTATEIBLHOMN CpPEZie, BIAXKHOCTH MIOUYBBI, a3paliy, TEIJIa U CBETA, peaKLun
cpenbl, (U3UOJOTHUECKOW peakIuu CoJleld, MOYBEHHBIX MHUKPOOPraHM3MOB) Ha TIOCTYIUICHHE
MUTATENBHBIX BEIIECTB B pacTeHusa. HekopHeBoe nutanue pactenuii. OTHOIEHHUE PACTEHUM K YCIOBUSIM
IIUTAaHUS B pasHble IEPUOAbl BEreTallMM, INEPUOJUYHOCTh NMUTAHMUS pacTeHuil. PacturenbHas
JMArHOCTHKA MUTAHMS pacTeHud. KoMIulekcHas IMarHoCTUKa U €€ UCIOJIb30BaHUE NIl ONTHUMM3ALUN
MIUTaHUS PACTEHUH NPYU pa3INYHBIX TEXHOJIOTUAX BO3IENIBIBAHUS CEIbCKOXO3SMCTBEHHBIX KYJIBTYP.

Pa3nen 2. CBoiicTBa NOYBbLI H XMMHYECKAsi MeJTHOPALUSI B CBA3M ¢ MUTAHNEM PACTEHUIl U
NpUMeHeHHeM y100peHui

CgoiicTBa MOYBBI B CBSAI3U C MUTAHUEM PACTEHU M IPUMEHEHUEM YA00peHuil

CocraB nouBel. Ponb ra3oBoi, *HAKOW W TBEPIOH 4YacTH MOYBBl B NUTAHUU PACTECHUI U
TpaHcopmaiuu ynoopenuil. MunepaibHas U opraHu4ecKasi 4aCTH MOYBBI KaK UCTOYHHUKHU AJIEMEHTOB
nutanus. CojepikaHue 3JEMEHTOB MUTAHUS PACTEHUH B Pa3IUYHBIX (PAKIMSIX MUHEPAIBbHOW 4acTh
MTOYBBI.

XVMHYECKNE COEAMHEHUS MTOYBbI, COAEPIKALLUE IIEMEHTBI MUTaHUS pacTeHuil. OpraHuyeckoe
BEILIECTBO TOYBBI M €ro 3HadeHue ais rogopoaus. ConaepKaHUE NMUTATENBHBIX 3JEMEHTOB M HX
JOCTYITHOCTh PAacTEHMsIM B pa3HbIX IouBax. [loTeHIManpHOE M aKTyalbHOE IUIOAOPOJUE IIOUBHI,
IPYyNIUPOBKA MOYB MO YPOBHIO aKTYaJIbHOTO TIOAOPOAMS. XUMUYECKUE U OMOJIOTHUYECKHE MTPOLIECCHI B
MOYBE U UX POJIb B MPEBPAIICHUH MUTATEIbHBIX BEIIECTB M MOBBIILICHUH Y(PPEKTUBHOTO aKTyalbHOTO
IJI010POJUS ITOYBBI.

Bunel mornotuTensHONW CHOCOOHOCTH TMMOYBBI, MX pPOJb BO B3aWMOJICHCTBMM TIOYBHI C
yAOOpEeHUsSsMU M B NUTAaHUM pACTeHUW. 3HAUE€HHE KOJJIOMTHOW (pakIuu IOYBBl B Ipolieccax
B3aMMOJICHCTBHS MTOYBHI C YOOPEHUSIMH U PACTCHUSMHU.

CoctaB M CTpO€HHE IMOYBEHHOTO MOTJIOIIAIOIIET0 KOMILIEKCA, POJIb B MUTAHUU PACTEHUH,
npeBpalieHnn yaoopeHuii. OCHOBHbIE 3aKOHOMEPHOCTH B3aMMOACHUCTBUS Y0OpEHU, METHOPAaHTOB U
pacTeHHii ¢ TOYBEHHBIM MOTJIOIAIUM KoMIuiekcoM. OOMEHHOE 1 HEOOMEHHOE MOTJIOIIEHNE TOYBOM
KaTHOHOB. EMKOCTH TOTJIONIEHUS W COCTaB MOTJIOIIEHHBIX KaTHOHOB B pa3HbIX nouBax. OOMeHHOE
MTOTJIOIICHUE AHUOHOB.

Peaknust mous, ee posib B MUTAHWU PACTEHUN M IPUMEHEHHUHU YJO0OpEHUH 1 METHOpaHTOB. Bus
KHCIIOTHOCTH TOYBHI (aKTyalibHas, OOMeHHas, Tuaponutuyeckas). CTerneHb HACHIIIEHHOCTH MOYB
ocHOBaHUSAMHU. bydepHas ciocoOHOCTh MOYBBL. ATpOXHMHUYECKAsh XapaKTEPUCTHUKA OCHOBHBIX THIIOB
nouB P®. [Tytu Tpanchopmanmu a30THBIX, HocHOpPHBIX, KATUHHBIX U APYTHX COSAUHEHUN B TIOYBAX U
JIOCTYITHOCTh UX PAacTeHUsIM. POJb arpOXMMHUYECKOro aHaiM3a MOYB JJIs OLEHKH OOECIeYeHHOCTH
pacTeHMii FIeMEeHTaMu TUTaHUs, ONPEENICHUS U KOPPEKTUPOBKH UX MOTPEOHOCTH 103 YIOOPEHUIA.

XHMHYeCKasi MeJTHOPALMSA OYB (M3BECTKOBAHME M THIICOBAHHUE)

bamaHc KanbIus ¥ MarHus B 3€MIIENIETIMU U IIyTH €ro peryjiupoBaHus B Poccum m apyrux
CTpaHax.

OTHOLIEHUE Pa3IUYHBIX CEIbCKOXO3SMCTBEHHBIX PACTEHUHM U MHUKPOOPIaHU3MOB K PEaKIUU
IIOYBbI. 3HAYEHUE KaJbLUS U MarHus Ul MUTAaHUS pacTeHU. MHOrOCTOpOHHEE IEHCTBUE U3BECTH HA
nouBy. HelfTpanu3zauusi KUCIOTHOCTH. Y CTpAaHEHHE TOKCUYECKOTO JIEUCTBUS aJIIOMHUHUA U MapraHia.
Koarynsusi mo4BeHHBIX KOJUIOMJIOB W YJIYYIICHHE arpoOXMMHUYECKHX M arpo(pu3MuecKuX CBOWCTB
MOYBbI, BrusiHue M3BecTH Ha Pas3iioKEHHE OPraHMYECKOro BEIIECTBA M MOOMIIM3AIMIO MUTATEIbHBIX
AJIEMEHTOB MOYBBl. BiusiHNE N3BECTKOBAaHUS Ha IOCTYITHOCTh MAaKpO- U MUKPO3JIEMEHTOB PACTEHUSIM.



Omnpenenenre HEOOXOJUMOCTH U3BECTKOBAHUS M 103bI U3BECTH B 3aBUCUMOCTH OT KHCJIOTHOCTH
U TPaHyJIOMETPUYECKOTO COCTaBa MOYBBI, COJEPKaHUS TyMyca, BUJla paCTEHUIN U cOCTaBa KyJbTyp B
ceBooOopoTte. CriocoObl M CPOKH BHECEHHS U3BECTKOBBIX YAOOPEHHIA B IOUBY.

Buipl W3BECTKOBBIX yIOOpeHUid (TBEpAbIe M MATKHE W3BECTKOBBIC MOpoabl). Mcmonp3oBanue
OTXOZIOB MTPOMBIIIICHHOCTH JUIsl ©3BECTKOBAHUS MOYB. ATpOTEXHHUYECKUE TPEOOBAHUS K U3BECTKOBBIM
yaoopenusM. HopmaTuBbl OLIEHKM KauecTBa H3BECTKOBaHUSA.JJIUTENIBHOCTh JEHCTBUS H3BECTH.
MenuopaTuBHOE, MOAICPKHUBAIOIIEE U OTEPEKAIOIIEe U3BECTKOBAaHHE KUCIBIX MOYB. D(H(HEKTUBHOCTH
M3BECTKOBAHMSI MOYB B PA3IMYHBIX ceBO0OOpoTax. OCOOEHHOCTH M3BECTKOBAHUS B CEBOOOOPOTAX CO
JbHOM M KaprodeneMm. 3HaueHHE M3BECTKOBAHUS KHUCIBIX MMOYB NPU JUIUTEILHOM INPUMEHEHUH
(hU3MOJIOTHYECKH KUCITBIX MUHEPAIBHBIX YA00peHu. JKoHOMIYecKast 3PEeKTHBHOCTh N3BECTKOBAHUSI.
CriocoObl W mpueMbl MOBBIIIEHUS 3()()EKTHBHOCTH M3BECTKOBAHUSA. XHMHUYECKas MEIHOPAIUs
COJIOHIIOB - OCHOBHOE YCJIOBHE TOBBIIICHHUS MJIOJIOPOINS MOYB CO HIENIOUHOM peakuueil. ['uncopanue
KaK Mepa YIJy4lIeHHs COJOHLOB. V3MeHEeHHs, BbI3bIBaéMble B IMOYBE TUICOM. D((HEeKTUBHOCTH
rurncoBanusa. OCHOBHbIE MaTepuabl, IPUMEHsEMbIE JIJIsl TUIICOBAaHUS MOYB. J{03bI, CPOKH U CIIOCOOBI
BHECeHHUs rurca. J[pyrue crnocoObl, HCIIONB3yEMbIE ISl MEITMOPAIIUN COJIOHIIOBBIX TOYB. Y 100peHue
rurncom 6000BbIX TpaB. [Ipuemsl moBbImeHNs 3P HEKTUBHOCTH TUIICOBAHMS.

Pa3nes 3. MunepaJjibHbIe y100peHus

[Tonsitue 00 ymoOpenusx. Bumbl u dopmbr ynoOpenuii. JleiicTBytolee BEMIECTBO U 03I
ynoopenuii. Ilonsitue o cpokax u cmocobax BHeceHus. Knaccudukanus ynoOpenuii. ¥YaoOpeHus
MECTHBIE U TPOMBILUICHHbIE, MUHEpaIbHblEe U OPTaHUYECKUE, TPOCThIE U KOMIUIEKCHBIE, IPSIMOTO U
KOCBEHHOI'O ICUCTBHUS.

A30THBIE Y100peHust

3HavyeHue npobaemsl a30Ta B 3emiienenuu B cBete yuenus [I.H. [Ipsaumnukosa. Pons azora B
pactenusax. OCOOCHHOCTH MUTAaHUS PACTEHUH aMMOHUNWHBIM U HUTPATHBIM a30ToM. CojiepkaHue a3oTa
B TIOYBE M JAMHaAMUKa ero coeauHeHuid. [Ipomecchl aMMoHM(UKAUWM, HUTPUPUKAUH U
neautpudukanuu. KpyroBopor u 6anaHc azora B nmpupoje. bamanc azora B 3emnenenuu. Oukcarus
azota arMmocdepsl. 3HadeHHE OOOOBBIX pPACTEHHH B OOOTAIEHHHM IOYBHI a30TOM M TOJXYYEHUHU
MIPOIYKIIMH C BEICOKUM cojiepkanueM Oenka. Kinaccudukarus a30THbIX yaoopenuii. OCHOBHBIC ()OPMBI
a30THBIX, yI0OpEeHUH, WX MPOU3BOJCTBO, COCTAB, CBOWCTBA W NPUMEHEHHE. AMMHAayHas CEJIUTpA.
Cepuoxkucinbrit ammonuii. CynbdaT aMMOHUS-HATPUSI, XJIOPUI aMMOHUS. KUIKUH aMMUaK, aMMHavYHAast
BOJAa M aMMHakaThl. HaTpueBas u xanblmeBasi cenuTpbl. MoueBuHa, KapOaMugoaMMUadHAasl CETUTPa
(KAC). MennenHoAeCTBYIONIME a30THBIE yA0OpeHUs. BiusHue a30THBIX yIOOpPEHHI Ha PEaKIuio
MOYBEHHOTO pacTBopa. Mcrmonb30BaHne pacTeHUSIMHU a30Ta YAOOPEHHH U ero MmpeBpalleHus B IMOYBE.
[Totepu a3ota ynoOpenuit u3 noussl. [[pumeHeHrie ”HTUOUTOPOB HUTPUPUKAIINH [T TPEJOTBPAIICHUS
norepb azoTa. D(P(HEeKTUBHOCTh PA3IMUHBIX (OPM a30THBIX YAOOpPEHHH B 3aBUCHMOCTH OT CBOWCTB
MOYBHI, BUJa pacTeHUl U criocoba BHeceHus: yaoopeHuid. J1o3bl, criocoObl U CPOKU BHECEHHUS a30THBIX
y10OpeHud IO OCHOBHBIC CEIIbCKOXO3SHCTBEHHBIE KYJIBTYpbl. BiusHue a30THBIX yaoOpeHuil Ha
ypoxKail pa3IuYHbIX KYJbTYp M €r0 Ka4yecTBO. 3HaUE€HUE MO3JHUX MOAKOPMOK a30TOM JUIS yITydlIeHUS
KayecTBa 3epHa MIISHUIIBI U APYTUX KYJIbTYp. IlyTH noBbimeHus 3¢ (HEeKTUBHOCTH a30THBIX YAOOPEHHHA.

DochopHbie y100peHus

[Ipobnema ¢ocdopa B 3emnenennu u MyTd ee peuieHus. Poib gocdopa B KU3HU pacTCHUM.
Ucrounnku ¢dochopa mis pacrenuit. BremHne mpuszHaku (GocPOpHOTO TOJONAHUS Yy PACTCHUM.
[Tocrynnenue dpocharoB B pacreHus u BbIHOC pocdopa ypoxkaem. Comeprxanue u GopMbl coeTUHEHUN
dbocdopa B mouBax. Kpyrosoport dochopa B nmpupoe, 6anaHc ero B 3eMIICICTHN U XO3sIHCTBE.

Cripbe ans mpou3BocTBa GpochopHBIX yao0peHuii. MectopoxaeHue anatuToB U Gochoputon
B Poccun u npyrux crpanax. @ocopuTtsl 1 anaTUTHl Kak ChIpbe IS (pochaTHOM MPOMBIIIIICHHOCTH.
CriocoOblI mmosryueHus, COCTaB U CBOMCTBa (hocopHbIX yaoodpenuil. Cynepdocdat npocToii 1 J1BOMHOM,
TpaHyJIUPOBaHHBIM ¥ TopomKkoBuaHbI. [Iperunurar. Cymnepdoc. Tomacuuiak, TepmodocdarTsi,
docharuiak, odechropennsiii pocdar. [Tomudocdarer. McnonpzoBaHue 0TX0I0B TPOMBIIUICHHOCTH,
conepxammmx Gocdop. DochoputHas Mmyka u yciaoBus 3PpPEeKTUBHOTO €€ MpUMEHEHHS. 3HaYeHHEe paboT
POCCHICKHMX YUYEHBIX 10 3TOMY Borpocy. I1yTu noBeimenns 3¢pGeKkTHBHOCTH (HOCPOPUTHON MYKH.

B3aumogeiictBue ¢dochopubix yaoOpenuit ¢ mouBoil. Ilormomenune ¢ocdaroB mouBamu ¢
pasnuuHOi peakmmeit cpenbl. [locnenelictBue dochopHbix ymoOpeHuil. J[03bI, CPOKH M CIOCOOBI
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BHeceHUs1 (HOCHOPHBIX YAOOPEHUN MO/ pa3IUYHBIE CEIbCKOXO03SUCTBEHHBIC KYIbTYphl. [IpuMeHeHme
dbochopubix ynoOpenuit B 3amac. JlokaibHOEe BHeceHWe - HambOoiee dS(OPEKTUBHBIA CHOCOO
UCTOJb30BaHus cynepdocdara. 3Hauenne HocGopHbIX ynoOpeHUi B MOBBIIICHUN YPOXKasi OTACTBHBIX
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYP M YIYUIIEHUHU €ro KaueCTBa B PA3IMYHBIX TOYBEHHO-KIMMATHUYECKIX
30Hax Poccuu.

Kaumniinbie yno0peHust

Pony xamuss B ku3HM  pactenHuil. ConaepkaHue Kajgusi B ypoKae  OTACIbHBIX
CEIIbCKOXO3SIMCTBEHHBIX KYJbTyp. BHEIIHWE TpU3HAKKM KAJIUMHOTO TOJOJAHUS Yy PaCTCHUH.
Copepxanrie 1 GOpMbI Kallusl B TouBaxX. KpyroBopot kanusi B mpupojie, OamaHc ero B 3eMIICICIHH U
x03sicTBEe. MecTopokAeHUs KaTuiHbIX cojiel B Poccun u ipyrux crpanax. Celpble KaquWHBIE COMM:
CWJIbBUHHT, KAPHAJUIUT, KAWHUT, TOJIUTAIIUT, JIJAHTOSUHUT U 1p. Knaccuduxarus kanuitHbIX y100peHuid,
WX COCTaB, CBOMCTBA M MPUMEHEHHUE. XJIOPUCTHIN KaJui - OCHOBHOE KalnitHOe ynoopenue. CriocoObl
MOJIy4EHUsI XJIOPUCTOTO Kajus W3 CHIBBHHHUTA U YJydllleHHe ero (u3mueckux cBOUCTB. 40%-Has
KanuiHas coyib. CepHOKHCIBIN Kanuii. Kanu-marnesus, kaauMar, Kaaui-3JeKTPOJIUT, [IEMEHTHAS MbLIb.
3ona kak yoOpeHue.

B3anMopeiicTBue KalWWHBIX yAOOpPEHUH C MOYBOM. 3HAYCHUE COMCPXKAIMMUXCA B KAJTWUHBIX
YAOOPEHUSAX XJOPHUAOB, CyIh(haTOB, HATPHUs W MarHUs JUIsl Pa3NUYHBIX pacTteHuid. [IpuMeneHue
KUIMHHBIX YJIOOPEHUH B 3aBUCHUMOCTH OT OHOJIOTHYECKHX OCOOCHHOCTEH pPAaCTCHMH M TIOYBEHHO-
KJIMMAaTUYEeCKUX yCIOBUN. BiusiHue oprannyeckux yaoO0peHHid, N3BECTKOBAHUS U IPYTHX yCIOBUN Ha
3¢ PEeKTUBHOCTh TPUMEHEHUSI KATUHHBIX ya00peHuid. J[03bl, CPOKH M CIOCOOBI BHECEHHS KATMHHBIX
yA0OpeHui TMOJ pas3iuyHble KYyJIbTYphl. BiusHue KanuiHBIX yJOOpeHHl Ha yposkail M KayecTBO
MPOAYKIMH OTAENbHBIX CEJIbCKOXO3SHCTBEHHBIX KYJIbTYp B Pa3jMYHbIX MOYBEHHO-KIMMATUYECKUX
30Hax Poccuu.

MuxkpoynoopeHus

3HaueHHEe MUKPOAJIEMEHTOB it pacteHuil. CopepikaHue OTIAEIbHBIX MHUKPO3JIEMEHTOB B
pactenusix. Conepxanue U GOpMbI MUKPO3JIEMEHTOB B ouBax. OyHKIIMH OTAEIbHBIX MUKPO3JIEMEHTOB
(6op, Menp, Maprasel, MOIUOACH, IMHK, KOOAIbT) B pacTEHUSIX. YIOOpeHHUs, comepikaiiue 0op,
Maprasen, MeJb, MOJMOJEH, LHWHK U JApyrue MukKpodsiaeMmeHthl. [lomumukpoynobpenus. Ponb
MUKpPOYJOOpPEHHIA B TOBBIIICHUH MPOIYKTUBHOCTH CEIBCKOXO3SHUCTBEHHBIX KYJIbTYp B Pa3IUYHBIX
MMOYBEHHO-KIMMATUYECKUX 30HAX CTpaHbl. Jl03bl, CPOKH U CHOCOOBI MPUMEHEHHS] MUKPOY100pEeHHIi B
CBS3M C TIOYBEHHO-KIIMMATHYECKHUMH YCIOBUSMU M OHOJOTUYECKUMH OCOOEHHOCTSMHU KYJBTYP.
[Tpuemsbr noBeiieHNs 3HPEKTUBHOTO MPUMEHEHHS MUKPOYTI00pESHHUIA.

KommniexkcHble yno0penust

[TonsiTie O KOMIUIEKCHBIX YIOOpEeHHSIX (CIOXKHBIE, KOMOWHUPOBAHHBIE U CMELIAHHBIE).
ATpOHOMHYECKOE M 3KOHOMHYECKOE 3HAYCHHE KOMIUICKCHBIX yaoOpeHuil. CrocoObl moiydeHwus,
COCTaB, CBOWCTBAa ¥ TIPUMEHEHHWE KOMIUIEKCHBIX yaoOpeHuit. Ammodoc u auammodoc,
aMMOHHM3UPOBaHHBIN cynepdocdaT, kanuitHas cenutpa, nonudocdarsl ammonus, azodoc, azodocky,
HUTPOGOC U HUTPOPOCKHU, HUTpoammodoc u HUTpoaMMmodocka, kapooammodockl, monudocdars! Kanus
u amMmoHus, (ocdarel MOYEBHHBI. bBOpHBI U MOJHOICHU3UPOBAaHHBIH  cynepdocdaTsl,
MarauiiaMmmonuiiocdar. Kunkue M CycClieH3UpOBaHHBIC yA0OpeHHs. [lepcrneKTUBBI TpUMEHEHUS
KOMIUIEKCHBIX ynoOpenuit B Poccun. TykocMecw, MX cOCTaB M CBOWCTBA, 3HaU€HHE M YCIOBHUS
TYKOCMEILICHUSI.

Pa3nea 4.0prannyeckne yno0penust

Haso3z.3naueHne HaBo3a M JApPYTUX OPraHUYECKUX YAOOpEHUH B TIOBBIINICHUU YpPOXKaeB
CENIbCKOXO3SUCTBEHHBIX KYJIBTYpP, CO3aHUU Oe3neduimuTHOro OajmaHca Tymyca W peryJIupOoBaHUU
OMOJIOrMYeCcKHX MpoleccoB B mouBe. HaBo3 Kak MCTOYHUK 3J€MEHTOB MUTAHUS AJIsl PACTEHUN U €ro
POJIb B KPYrOBOPOTE MUTATEIbHBIX BetlecTB B 3emiuenenuu. [{.H. [IpsHuiHuKoB 0 ponu HaBo3a B CBSI3U
C pPOCTOM MPOM3BOJCTBA MHHEPAIbHBIX YAOOpeHHH. 3HaueHHe HaBO3a KaK MCTOYHHKA TOIMOJHEHUS
MOYBBI OPTAHMYECKUM BELIECTBOM ISl MOJJAEPKaHUS U YBEJIMUEHUS COACPKAHUS T'yMyCa, MOBBIIICHUS
3¢ pexTUBHOCTH  MHUHEpATbHBIX  ymoOpenwit.  Omata  HaBo3a  NpuOaBKaMH  ypoOXKacB
CEJIbCKOXO3SIMCTBEHHBIX KYJbTYP B PA3JMYHBIX MMOYBEHHO-KIMMATHYECKUX 30HAX CTPaHbl. 3HAUCHUE
MPaBWJIBHOTO COYETAaHUS OpPraHMYEeCKMX W MMHEpaIbHBIX YyHoOpeHuil. Pa3sHoBHIHOCTM HaBO3a -
MOJCTUIOYHBIA W OCCHOACTHIIOUHBIN (KUIKUNA W TONYXHIKHI) HaBO3, WX COCTAaBHBIC YacCTH.
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XUMHUYECKUN COCTaB U KaYECTBO HABO3a Pa3IUYHBIX KUBOTHBIX.

Iloocmunounwiti Haso3. Bunpl TMOACTHIKH, €€ 3HAYCHHE, cOocTaB M mpuMeHeHue. CrocoObl
XpaHeHus HaBo3a. lIpomeccel, mpoucXOAsIIMe MPU XpaHEHWUW HaBO3a, M UX oOuleHka. CTeneHb
pa3joKeHusi HaBo3a. XpaHEHHE HaBo3a B HaBo3zoxpaHwiuile W B mnoje. llltabeneBaHue Kak
HEOOXOMUMBI TpUEM TMPABUIBLHOTO XpaHEHHWS HaABO3a. 3HAUCHUE IKUKECOOPHUKOB. [Ipuemsr
MOBBILICHUST KauecTBa W YJAOOpHUTEIbHAs LEHHOCTh MOJCTHIOYHOTO HaBo3a. CrocoObl CHUKEHHUS
MOTEPh a30Ta MPU XpPaHEHUH HaBo3a. [[poaoIKUTEIbHOCTD AEMCTBUSI HABO3A.

becnoocmunounwiii nasos. CocraB, CBOWCTBAa W TpUMeHEHHUe, [IpUroToBiieHHe, XpaHEHHE W
MCTOJIb30BAHUE KUAKOTO M MOITYXHJIKOro HaBo3a. OcoOEHHOCTH ero mpuMeHeHus. CpaBHUTEIBHOE
NEHUCTBUE W  TIOCJIENEWCTBHE TMOJCTHUIOYHOTO U OECIOJACTHUIOYHOTO HaBO3a Ha  ypoxal
CEJIbCKOXO35IMCTBEHHBIX KYJIBTYpP B Pa3JIMUHBIX MOYBEHHO-KJIMMATHUYECKUX yciaoBusix. Coderanue u
COBMECTHOE IMPUMEHEHHE HaBO3a M MUHEPAJbHBIX yA0OpeHui. CpaBHHUTEIbHAs OIEHKA CTENEHU
UCIOJIb30BAaHUS PACTCHUSMH IMUTATEIHHBIX BEIIECTB U3 HABO3a M MHHEPAIBHBIX YA00peHui. CriocoOs
oTpesieNieHUs] KOJMYeCTBa MOACTUIOYHOrO0 HaBo3a. Pacuer koinuecTBa OECHOJCTHIOYHOIO HABO3aA.
J103b1, TITyOMHA 3a/Ie]IKK U CIIOCOOBI BHECEHUSI HaBO3a MO/ Pa3IMYHbBIE KYJIBTYPHI B CBSI3U C TIOUBEHHO-
KJIMMaTHYECKUMH yCIIOBUSAMU. MexaHuzanusi padoT Ipu HOJITOTOBKE HaBO3a, TPAHCIIOPTUPOBKE U
BHECEHMIO B MOYBY. 3HAUCHUE HaBO3a B 3alllMIEHHOM rpyHTe. COoCTaB, XpaHEHHE HABO3HOM JKIKU U
UCIOJIb30BaHue ee Ha ynoopenue. [lomeT ntuil, ero cocras, XpaHeHHE U IpUMeHeHue. Vcnonb3oBaHue
COJIOMBI Ha YAOOpeHuUe.

Topgh u opeanuueckue yoooperus na e2o ocHoge

3amacel Topda B Poccun, Buabl u Tumel TOpda, WX arpoXHMMHUYECKas XapaKTEpUCTUKA H
O6otannueckuii cocraB. CreneHb pasznokeHus Topda. 30JbHOCTb, KHUCIOTHOCTb, BIAroeMKOCTb WU
MOTJIOTUTENBHAST CITOCOOHOCTH Topda. ConepikaHne MUTATENBHBIX JIEMEHTOB B TOpdax. 3aroToBka u
WCIIOb30BaHue Top(da Ha MOACTUIKY U yaoOpeHue. TopdsHOoi HaBO3, ero yA0OpUTEIbHAS [ICHHOCTb.
VYcnoBust 3(pQEKTUBHOTO HCHONb30BaHMS Topda Ha ynobOpenue. Teopermueckoe 00OCHOBaHHE
KOMITOCTUPOBaHMs. 3HAaYeHHE MHUKPOOMOJIOTUYECKUX MPOILECCOB B TMPEBPAIlEHUU MUTATEIbHbBIX
BEIIECTB KOMIIOCTA B JOCTYIHBIE I pacTeHui coenuHenus. TopdonaBo3ubie kommocThl. [Tocnoiinoe
1 o4aroBoe KoMmrocTupoBaHue. ToppoxkuxeBbie U Ipyrue BUIbl KOMIIOCTOB. 3HAYEHHUE COOTHOIICHUS
KOMITOHEHTOB B KOMITOCTaX JIJIsl Pa3BUTHS MHUKPOOMOJIOTHYECKUX TporieccoB. TopdoMuHepanbHbIe
koMriocTel. Mcmonp3oBanne B KomMmnoctax (ocOpUTHONH MYKH, U3BECTH, 30JbI (IIPU TOBBIMICHHON
KHUCJIOTHOCTH TOP(OB) M IPYTHX KOMIIOHEHTOB. XMMUYECKHI COCTAB Pa3IMYHBIX KOMIIOCTOB. Y CBOCHHE
pacTeHusiMH a3oTa, gocdopa, Kamus, MUKPOIJIEMEHTOB M3 KOMMOCTOB. Vconb30oBaHHE TOPOJICKHUX,
MIPOMBIIIJICHHBIX U CEbCKOXO3SHUCTBEHHBIX OTXOAOB HAa YJIOOPEHHS MyTeM WX KOMIIOCTHPOBAHUS H
TEXHUKa WX MpUroTopieHus. Ponb kommoctoB B 3amuiieHHOM rpyHTe. Campornenn U UX
HCIIOJIb30BAaHHUE.
3enenoe yooopenue

3HayeHue 3eJICHOT0 yA0OpeHHs B OOOTAIleHUH MOYBBI OPTaHMYECKUM BELIECTBOM, a30TOM H
OPYTUMH THUTATEIbHBIMU 3JeMEeHTaMu. DOpMBbI HCIOJIIB30BAHUS 3€JIEHOTO ynoOpeHus. 3HayeHHe
3€JICHOTO YI0O0pEHUs AJIsi MAJIOTIOOPOJHBIX ITECYaHbIX OYB. PacTeHus, Bo3/iebIBaeMble Ha 3€JIEHOE
ynoOpenue (cuaepatsl). [IpueMbl BeIpaliuBaHus U UCIOJb30BaHUS OTACIBHBIX CHJIEPATOB. JIFOTIMHBI.
Cepanemna. Jlonnuku. KommuekcHoe ucrnosibp3oBaHuEe OOOOBBIX CHAEPATOB HAa KOPM U yAOOpeHHE.
Ynobpenue cunepatoB. [IpumeHenne GakTepuaabHBIX MpenapaToB (HUTparuHa, pu3oTopduHa u ap.)
IpU BBIpANIMBAaHUHN CHACPATOB U Apyrux 0000BbIX. Pa3znoxkeHwe 3e1eHOro ynoOpeHHsl B IOYBE.
[Ipumenenue 3eneHoro ynobpenus B Poccum u 3pPekTUBHOCTH €ro B 3aBUCHUMOCTH OT MOYBEHHO-
KIMMaTUYEeCKUX YCIOBHH. 3eneHoe ynoOpeHne B paiioHax opolieHusi, BiusHue 3ei1eHoro ynoopenus
Ha ypo’Kail pa3JMyHbIX KyJIbTYp U CBONCTBA MOYBBI.

Pa3nes S. Dxojiorust npuMeHeHus y100peHuit

TexHoJI0rMHM XpaHeHUs U IPUMeHeHH s YA100peHunii

TexHonornueckue cBoicTBa yHoOpeHUi. TexHOJOrHs XpaHEHHUsS TBEPABIX M IKUAKHX
MUHEPAJIbHBIX U OPTaHWYEeCKUX YIOOpeHHH B pa3iMYHbIX KIMMATUYECKUX 30HAX CTpaHbl. THUIIBI
CKJIQJICKMX TIOMEUICHUI W HaBO30XpaHUIHII. [IpuemMbl CHIKEHHS TTOTePh M KauecTBa yA0OpeHU mpu
WX TPAHCIIOPTUPOBKE, XpaHEHUU U BHeceHHH. [loaroroBka y1o0peHuii kK BHeCeHUI0. TeXHOIOrnueckue
CXEMbl M MAIIMHBI JJIi BHECEHUS OPTraHMYeCKHX, MUHEPATbHBIX (TBEPABIX W KHUIKHUX) yIOOpEHHIA,
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M3BECTKOBBIX MaTepHuajoB M rumca. KoHTposib U OIjeHKa KadecTBa padOT MO BHECEHUIO YIOOpEHHH.
TexHuka 0€301acHOCTH IPU TPAHCIIOPTUPOBKE, XPAaHEHUH U BHECEHUU YI0OPEHUH.

JIKOJIOTHYECKHE ACIeKThI IPUMEHEeHHs yA100peHu i

CopneprxaHue TOKCUUHBIX BELIECTB, IPUBOJAIINX K 3arpsI3HEHUIO OKPY KaIOLIeH cpebl B

MUHEPAIBHBIX, OPTAHUYECKUX YAOOPEHUSX U MeJTropaHTax. [IpeenbHo TomyCcTUMbIE KOJTMYeCTBa
(ITAK) >1eMEeHTOB U COEAMHEHUM B PACTEHUSX, IOYBE, BOJIE, COACPIKALIUXCS B MUHEPAIbHBIX,
OpPraHUYECKUX YIOOPEHUSX ¥ METUOpPAaHTaX. JKOJOTHUECKHE ACTIEKThl XUMHU3ALUU 3eMJIC IS .
COanancupoBaHHOE MPUMEHEHUE YIOOPEHUI U APYTUX CPEACTB XUMH3AIUHU - OCHOBA yCTPAHEHUS
OTPHUIIATEILHOTO MOCJIEICTBHS MX HA MTOYBY, PACTEHUS, YEJIOBEKA M )KUBOTHBIX.

4.2. Conep:xaHue JeKIuii

Ounas ¢popma o0ydyeHHs

) S
A & [
Ne sl gs
- Kpatkoe coneprxanue nekuuii =3 56
JEKIINH EF| £ &
g | E8
=
Beenenue. IIpenver, MeTobl, €U U 3aa4d arpOXUMUHU, B3aUMOCBA3U €€ C
APYTUMH arpoOHOMHMYECKUMHM M OHojoruyeckumMu Haykamu. CocTosHHE U
1 NEPCHEKTUBBl TPOM3BOJACTBA M MPUMEHEHHS MHHEPAIbHBIX YAOOpEHHIA, ’ N
XMMHMYECKHX MEIMOPAHTOB, HAKOILUICHUS W  HCIOJIB30BAHHUS MECTHBIX
ynobpennii B Poccum u napyrux crtpanax. Mcropuueckuii 0030p pa3BHTHSA
arpoxumuu B PO.
XMMHYECKHX COCTAB U NMUTAHHE pacTeHHH. XMMUYECKUN COCTaB PACTEHUM.
XUMHUYECKHE DJIEMEHThl, HeoOxoauMmele pacreHusM. CoaepxkaHue U
COOTHOILEGHHUS 3JIEMEHTOB THTAaHUS B PACTCHHUSX, OHOJOTMYECKHH U
XO3SIICTBEHHBI BBIHOC IHUTATENIBHBIX JJEMEHTOB CEJIBbCKOXO35AHCTBEHHBIMU
23 KyJbTypaMH, TMOHITHE O KPYroBOpOTE M OajaHce BEIIECTB B 3EMJICIIEIHU. 4 +
2

BiusiHue ycnoBHi BHEIIHEHW Cpelbl Ha MOCTYIIJICHUE MUTATECIIBHBIX BEIIECTB B
pactenus. HekopHeBoe nutanue pacreHuil. OTHOIIEHNE PACTEHUN K YCIOBUAM
IIUTaHUS B Pa3HbIC NIEPUOABI BETeTAllMM, TIEPUOANYHOCTD IMUTAHUSA PACTCHHM.
PactuTenbHas auarHocTuka nuTaHus pacteHui. KoMIiekcHas 1uarHocTiuka u
€€ MCIIOJIb30BAHME [UIsl ONTUMHU3ALMU IUTAHUS PACTCHUM.

CepoiicTBa MOYBbLI B CBfI3M C MNUTAHMEM PACTEHHMH W NPHUMEHEHHEM
ynoopenuii. CoctaB nouBbl. MUHepaabHas U OpraHUYecKasi YacTH MOYBBI KaK
WCTOYHUKM  JJIEMEHTOB MHTAHUS. XUMHUYECKHE COEIMHEHHUS  IIOYBHI,
coJiep Kallre 3JIEMEHThI MUTaHus pacTeHuil. OpraHu4ecKkoe BEIIECTBO MOYBHI U
€ro 3HaueHue JUIs MI0J0poausd. XUMHUECKUEe U OMOJOTHYECKHE MPOLECChl B
MOYBE M HUX pOJIb B MPEBPAILIEHUH MUTATEIbHBIX BELIECTB U IOBBIIICHUU
3¢ (HEeKTHBHOTO aKTYyaJIbHOTO IUIOJAOPOAMS TIOYBBL. BUABI TOTIOTHUTEIHHOM
4-6 CIIOCOOHOCTH TOYBBI, X POJIb BO B3aUMOJICHCTBUH TIOYBHI C YIOOPEHUSIMHU U B 6 +
nutanun pacreHuid. CocTaB U CTPOCHHE IMMOYBEHHOTO IMOTJIONIAIOIIETO
KOMIUIEKCa, POJIb B MUTAaHUW PACTCHUI, IPEBpaIIeHUH ya00peHuii. OCHOBHbBIC
3aKOHOMEPHOCTH B3aUMOJCHCTBUS YIOOpEHHH, MEIHOPAHTOB M PAcTEHUH ¢
ITOYBEHHBIM MOIJIOMIAIINM KOMIUIEKCOM. Peaknus 1moys, ee posib B IUTAaHUU
pacTeHUil W TPUMEHEHHUH YIOOpEHHH W METHOpPaHTOB. BUIBI KUCIOTHOCTH
MOYBHI (aKTyasbHasi, OOMEHHas1, ruapoauTudeckas). CTeneHb HaCBHIIIEHHOCTH
10YB OCHOBaHUsAMU. BydepHasi ciocOOHOCTH MOUBHL.
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7-8

XuMHn4yecKkas MeJHopanus no4B. bamaHc Kanbius U Mardus B 3eMJIEJIETIUU U
IIyTH €ro peryiupoBanus B Poccuu u apyrux crpanax. OTHOIIEHHE Pa3IuYHbIX
CEJIbCKOXO35IMCTBEHHBIX PACTEHUI M MHUKPOOPTaHU3MOB K PEaKLIHUHU MOYBHI.
Heurpanmzauuss KucIOTHOCTU. BivsiHME HM3BECTKOBaHUS Ha JOCTYIHOCTh
Makpo- U MHKpPODJIEMEHTOB pacTeHusiM. OmpeneneHne He0OX0IUMOCTH
W3BECTKOBAHMS M J103bI W3BeCTH. CIIOCOOBI M CPOKM BHECEHUS U3BECTKOBBIX
yaoOpeHuil B TO4YBY. BHIBI M3BECTKOBBIX YJIOOpEHMI (TBEpABIE U MSTKHE
M3BECTKOBBIE TMOPOJbI). XHUMHUECKass Menuopanus cojaoHIOB. OCHOBHbBIE
MaTepuasbl, TPUMEHSIEMbIC NIl TUIICOBAaHUS TOYB. J{03bI, CPOKH M CIIOCOOBI
BHeceHusi rumca. Jlpyrue cmocoObl, HUCHOJB3yeMbIe I MEIHOpaliH
COJIOHIIOBBIX TOYB.

9-14

MuHepaibHble yno0penusi. [lonstue 06 ynoOpenusix. Bumel u dopmbl
ynoOpenuii. JIeicTByroIIIee BEMECTBO U 103kl yaoOpeHuit. [lonsTHE 0 cpokax u
ciocobax BHeceHus. Knaccudukanus ynobpeHuid. Ya00peHHs MECTHBIE H
MIPOMBIIIJICHHbIE, MUHEpPAJIbHbIE M OPraHWYEeCKUE, MPOCThIe U KOMILJIEKCHBIE,
OpsMOTO M KOcBeHHOro neiictBusa. Knaccudukanus a30THBIX yH0OpeHHH.
OcHoBHBIE (OPMBI a30THBIX, YAOOPEHUH, NX TTPOU3BOICTBO, COCTAB, CBOWCTBA
n npumenenue. Kiaccuduxamms ¢ochopusix  ynoOpenui. CrocoObt
MOJTy4eHHUs, COCTaB M cBoicTBa (ochopHbIXx ymobpenuii. Kiaccubukarus
KaJMMHBIX yAOOpEHMId, UX COCTaB, CBOWCTBA U MpUMeHEHue. Jl03bl, CPOKH U
CcrocoObl  MpUMEHeHuss MukpoynoOpenuil. IloHATHE O KOMILIEKCHBIX
yA0OpeHusx (CIOXKHBIE, KOMOMHHUpPOBaHHBbIE H CcMelIaHHbie). CrocoOsl
MOJIyUYEHHsl, COCTaB, CBOMCTBA U NPUMEHEHHUE KOMIUIEKCHBIX YAOOPEHUH.
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Oprannyeckue yao0penusi. HaBo3 kak MCTOYHUK 3JIEMEHTOB MUTAHUS IS
pacTeHMi W €ro poiab B KPYrOBOpPOTE€ NUTATEIbHBIX BEUIECTB B
3emiieienuu. PAa3HOBUIHOCTH HaBO3a - MOJICTHJIOYHBIA M OECIOICTHIOUHBIHA
(OKUIKUA U TTONYKUAKWAN) HABO3, UX COCTABHBIC YACTHU. XMMHYECKHUIN COCTaB U
Ka4yeCTBO HABO3a pA3JIMYHBbIX JKUBOTHBIX. lloacTunounslii HaBo3.Buubl
MOJICTUJIKH, €€ 3HaYeHHe, COCTaB U MmpuMeHeHrne. CrocoObl XpaHEHHs] HaBO3a.
[Tporeccel, mpoucXoAsIMe MPU XPAHEHWU HaBO3a, W WX omeHka. CrnocoObl
CHWKEHUS OTEPh a30Ta IPU XpAHEHUH HaBo3a. [IpoI0IKUTENbHOCTD IEHCTBUS
HaBo3a. becnoncrunounsii HaBo3. CocTaB, CBOHCTBA W IPUMEHEHUE.
[IpuroroBnenue, XxpaHEHUE U UCIIOJIB30BAHUE KUJKOIO U MTOIYKUIKOIO HABO3A.
[Tomer niTui, ero cocras, XxpaHeHHEe U MpuMeHeHue. Mcnonb3oBanue coaoMbl Ha
ynoOpeHue.

Topd u oprannyeckue ynoOpeHus Ha ero ocHome. 3amacsl Topda B Poccum.
Bunel u tunel Topda, UX arpoxuMHyYecKas XapakTEepUCTUKA M OOTaHUYECKH
COCTaB. Hcnonw3oBanue TOPOJCKUX, MPOMBIIUICHHBIX u
CEJIbCKOXO03SICTBEHHBIX OTXO0B Ha YO0OPEHUS MyTeM UX KOMIIOCTUPOBAHUS U
TEXHUKA WX TMPUTOTOBIEHUSA. PoOJIb KOMIIOCTOB B 3alllUIIEHHOM TPYHTE.
Canponeny ¥ WX HMCHOJIb30BaHUE. 3e€JeHOE ynoOpeHue. 3HaueHUEe 3eJICHOTO
yaoOpeHuss B OOOTallleHWH TIOYBHI OPTaHMYECKHM BEIIECTBOM, a30TOM H
JPYTUMU THUTATEIbHBIMUA 3JIeMeHTaMu. DOpMbI HUCIOJIB30BAHUSA 3€JIEHOTO
ya00peHUsI.

16

TexHo/iorMM XpaHeHUsi M TNPUMEHeHUs1 yaoOpenmil. TexHomorHMYeCcKUE
CBOMCTBa yAoOpeHuii. TexXHONOTHWs XpaHEHHWsS TBEPABIX U  IKHUJIKHX
MUHEPAJIbHBIX U OPraHUYeCKUX yJOOpEeHUH B pazIUYHBIX KIMMaTHYECKHX
30Hax cTpaHbl. [IpreMbl CHMXXEHHS MOTEph M KadecTBa yIOOpEeHHH MpH HX
TPaHCIOPTUPOBKE, XpaHEHWH U BHeceHMH. lloarotoBka ymoOpeHuil K
BHECCHHIO. TeXHOJIOrHIeCKUE CXEMBI U MAIIUHEBI AJid BHCCCHHUA OPTaHUYCCKUX,
MUHEPAJIBHBIX (TBEPIBIX U KHUAKHX) yI0OpEHHi, U3BECTKOBBIX MaTepUajoB U
rurca. KoHTpoub U o1ieHKa KauecTBa paboT 1o BHECEHUIO yao0penuii. Texnuka
0€30MacHOCTH MPH TPAHCIOPTUPOBKE, XPAaHEHUH U BHECEHUU YJOOPEHHIA.
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17,18

JKOJIOTHYECKHEe acleKTbhl mnpuMeHeHusi yaoOpenumii. CoaepxaHue
TOKCHUYHBIX BEIIECTB, MPUBOMASAIIMX K 3arps3HEHUI0 OKpYyXalolled cpeabl B
MUHEpAJIbHBIX, OPraHUYECKUX YyJAOOpeHHSIX W MenuopaHTax. IIpemensHO
nonyctumble konudectBa (IIJIK) snemeHTOB M coenuHeHHM B pacTEHUSX,
MOYBE, BOJIC, COJIEPKAIMXCSA B MHUHEPAIbHBIX, OPTaHUYECKUX YIOOPECHHSIX U
MEJMOPAHTAX. DKOJOTUUECKHE ACTIEKThl XUMH3ALIUU 3eMJICICTTHSI.

Hroro

36

10%

3aounas popma o0OyueHust

No
JICKIITUN

Kpartkoe conepxanue nekuui

KonuectBo
4acoB

IIpakTuueckas
MOJTOTOBKA

Beenenue. [Ipeamer, MeTObl, LETU U 337a4d arpOXUMUH, B3aUMOCBSI3H €€ C
IPYTMMH arpOHOMHYECKMMH H OuosormueckuMu Haykamu. CoCTOsHHE U
MEPCIeKTUBBl TMPOU3BOJICTBA U TPUMEHEHHS MHUHEpPaIbHBIX YyIOOpeHUil,
XUMUYECKUX MEJIMOPAHTOB, HAKOIUJIEHUS W HUCIOJb30BAHUS MECTHBIX
ynoOpenuit B Poccun u npyrux crpaHax. Mcropudeckuii 0030p pa3BUTHSA
arpoxumuu B PO.

XHMHYECKHX COCTAB M NMTAHUE PACTeHUH. XVMHUYECKUIM COCTaB PACTEHUM.
XuUMUYecKHe dJEMEHThl, HeoOxonumble pacTeHusM. CojaepkaHue H
COOTHOLICHUA DJJICMCHTOB IIMTAaHHUA B PaACTCHUAX, 6HOHOFHH€CKHﬁ n
XO35MCTBEHHBII BBIHOC NUTATEIBHBIX 3JIEMEHTOB CEJIbCKOXO03SMCTBEHHBIMHU
KyJIbTYpamH, MOHSATHE O KPYroBOpOTe M OanaHce BEUIECTB B 3eMIICICIHH.
Binstnue yciioBuii BHEIIHEN cpebl HAa MOCTYIIEHUE MMUTATENbHBIX BEIECTB B
pactenusi. HekopHeBoe nutanue pacteHuii. OTHOIIEHUE PACTEHUM K YCIOBUSIM
IHUTaHUS B PasHbIC NICPUOABLI BEreTallu, NCPUOANIHOCTL IMUTAHUSA paCTeHHﬁ.
PacturenbHast nuarHocTuka nUTaHus pacteHuil. KommuiekcHas [uarHocTuka u
€€ HUCIIOJIb30BAHUC JI OIITUMU3AlIUU TUTAHUA paCTeHHﬁ.

CpoiicTBa MOYBBI B CBfA3M C NHUTAHMEM PACTeHMH H TNPHUMEHEHHEM
ynoopenuii. CoctaB nouBsl. MuHepanbHas U OpraHUYECKas 4acTH MOYBBI KAK
HUCTOYHUKHA DJIEMEHTOB NUTaHUS. XHUMHMUYECKHE COCIUHEHUS IIOYBBI,
coZiep Kalllfe AIEMEHThI NTUTaHUs pacTeHU. OpraHnyecKoe BEECTBO OYBBI U
€ro 3HaueHHe JUIS IUIOJ0POAHs. XUMUYECKUE U OMOJIOTHYECKHUE MPOIECCHl B
[I0YBE M MX pOJIb B MPEBPAIICHUU IMUTATEIBHBIX BEIIECTB W IOBBINICHUU
3G HEKTUBHOTO aKTYaJIbHOTO IUIONOPOJMS MOYBBL. BUABI MOTIOTUTENHHON
CIOCOOHOCTH MOYBBI, X POJIb BO B3aUMOJIEHCTBUM MOYBBI C YAOOPEHUSIMHU U B
nutaHuu pacteHuid. CocTaB M CTPOEHUE IIOYBEHHOI'O IIOTJIOMIAIOIIErO
KOMILIEKCa, pOJib B MUTAHUHU PACTCHUH, IpeBpameHun yaoopenuii. OCHOBHbBIS
3aKOHOMEPHOCTH B3aMMOJICHCTBHS YAOOpPEHH, MEIMOPAHTOB U PACTCHUU C
ITOYBEHHBIM IOIJIOMIAIOIIUM KOMIUIEKCOM. Peaknus nous, ee pojib B MUTAaHUU
pacTeHUil M NPUMEHEHHWH YIOOpeHMH M MEIHOpaHTOB. BHIbI KHCIOTHOCTH
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MOYBHI (aKTyajbHasi, OOMEeHHas1, TuapoauTHdeckas). CTeneHb HACBHIIIEHHOCTH
10YB OCHOBaHUsIMU. BydepHasi ciocOOHOCTh MOUBBI.

XuMHYeCKasi MeJIMOpauus Mo4B. bamaHc Kbl U MarHus B 3eMJIEICIINN U
IyTH €ro peryiaupoBanus B Poccuu u apyrux crpanax. OTHOIIEHUE Pa3IuYHbIX
CEJIbCKOXO35IMCTBEHHBIX PACTEHWA W MHUKPOOPTaHW3MOB K PEAaKIUU IOYBBHI.
Heitpasmmzauuss KUCIOTHOCTH. BiusHME HW3BECTKOBaHHUS Ha JOCTYNHOCTh
Makpo- M MHUKPODJIEMEHTOB pacTeHusiM. OrmpeneneHrue HeoOX0IUMOCTH
W3BECTKOBAHMS U J103bI M3BeCcTH. CIOCOOBI M CPOKU BHECEHUS M3BECTKOBBIX
ynoOpeHuil B MOYBY. BUIbI M3BECTKOBBIX yHOOpEHHI (TBEpIbIE M MSITKHE
M3BECTKOBBIE TMOPOJIbI). XUMHUYECKas MeIuopauus CcoJoHIOB. (OCHOBHbIE
MaTepuasbl, IPUMEHsIEMbIE JJIsl TUTICOBaHMS MOYB. J(03bI, CPOKU U CIOCOOBI
BHeceHUs1 runca. Jlpyrue cmocoObl, HUCHONIb3yeMbIe [UJISI MEIHOPAINH
COJIOHIIOBBIX ITOYB.

Munepaibhble yao0penusi. Ilonstue o0 ynoOpenusix. Bumel m ¢dopmbl
ynoOpenuii. JleficTByromiee BemecTBO U 103kl yaooperuit. [lonsTue o cpokax
u cnocobax BHeceHus. Knaccugukanus ynodpenuid. YnobpeHus MecTHbIE U
MIPOMBIIIIJICHHbIE, MUHEPAJIbHbIE U OpraHUYecKHe, MPOCThIE U KOMILJIEKCHBIE,
OpsIMOTO U KOCBEHHOro jedcTBus. Kiaccudukanus a3zoTHBIX yAOOpEHMIA.
OcHoBHBIE (hOPMBI A30THBIX, YA0OPEHUH, X TIPOU3BOJICTBO, COCTaB, CBOMCTBA
u mnpumenenue. Kiaccuduxammsa ¢docdopubix ynobpenuit. CrocoOb
MOJTy4eHHUs, cocTaB M cBoicTBa (hochopHbIX ymobpenuii. Knaccudukarus
KaJMMHBIX ynoOpeHui, ©X cOCTaB, CBOWCTBA M NpuUMeHeHue. Jl03bl, CPOKU U
CHocoObl MpUMEHEHHs] MHKpoyaoOpeHui. [loHsTHE O KOMIUIEKCHBIX
yaoOpeHusx (CIOKHbIE, KOMOWHHUPOBAaHHBIE U cMemaHHble). CrocoObl
MOJIy4YEHHsl, COCTaB, CBOMCTBA U NPUMEHEHHUE KOMIUIEKCHBIX YAOOPEHUH.

Oprannyeckue ynoopenusi. HaBo3 kak MCTOYHMK 3JIEMEHTOB MUTAHUS IS
pacTeHMH MW €ro pojb B KPYroBOpOTE€ MHUTATEIbHBIX BEIIECTB B
3eMitenenuu. Pa3HOBHIHOCTH HABO3a - IMOACTHUIOYHBIA M OECIIOICTHIOYHBIN
(KUMKW 1 MOy KUJIKHIT) HABO3, UX COCTABHBIE YACTU. XUMHUUYECKUI COCTaB U
Ka4eCTBO HAaBO3a pPAa3JIMYHBIX KUBOTHBIX. [loxcTwinounslii HaBo3.Buubl
MOACTHJIKH, €€ 3HaYeHue, COCTaB M npuMeHenne. CrocoObl XpaHEeHUsT HaBO3a.
[Tporeccel, MPOUCXOAMNINE MPU XPaHEHUU HABO3a, M MX OIleHKa. CrmocoObl
CHIDKCHMSI TIOTEpPh a30Ta NpU XpaHEHUU HaBo3a. [IpomomKuUTETbHOCTD
neiictBus HaBo3a. becnonctunounsiit HaBo3. CocTaB, CBOMCTBA U IPUMEHEHHUE.
[IpuroroBneHue, XpaHEHUE W MCHOJB30BAHUE KUJKOTO U TMOJYXKHUIKOTO
HaBo3a. [lomer nTuil, ero cocra, XxpaHeHue U nNpuMmeHenue. Mcnonb3zoBanue
COJIOMBI Ha y00peHue.

Topd u opranmueckue ynoOpeHus Ha ero ocHoBe. 3amacsl Topda B Poccun.
Buapl u tumel Topda, UX arpoXuMHYecKask XapaKTEPUCTUKAa U OOTaHUYECKUH
COCTaB. Hcnonp3oBanue TOpPOJICKUX, MIPOMBILIIEHHBIX H
CEJIbCKOXO3SUCTBEHHBIX OTXOJIOB Ha YAOOPEHUS MyTEM UX KOMIIOCTHPOBAHHS
U TEXHUKA WX NPUTOTOBJIEHUS. POJIb KOMMIOCTOB B 3allIMIIEHHOM TPYHTE.
Canponeny ¥ UX HMCIOJIB30BaHHUE. 3eJeHOe yaoOpeHue. 3HAYCHHE 3€JICHOTO
yA0OpeHuss B OOOTalIeHWH IMOYBHI OPraHUYECKUM BEIICCTBOM, a30TOM H
JPYTUMHU TIATATEJIbHBIMU 3jieMeHTaMu. DOpMbl HCMOJB30BAHUS 3€JIEHOTO
yA0OpeHusl.

JKOJIOTHYECKHEe AaCIeKTbl NpuMeHeHusi yaoOpenmit. Conepxanue
TOKCHYHBIX BEILECTB, MPUBOMASIIUX K 3arpsi3HEHUIO OKpYKaromledl cpeasl B
MUHEPAJIbHBIX, OPraHMYecKUX yIoOpeHusx u wmenuopanTtax. IIpenenpHo
nonyctumble konnuectBa (IIJIK) snemeHTOB M COEIMHEHHMM B pPaCTEHUSIX,
MOYBE, BOJIE, COACPIKAIIMXCSA B MUHEPAIbHBIX, OPTAHUYECKUX YIOOpPEHUSIX U
MEJMOPAHTAX. DKOJOTMUECKHE ACTIEKThl XUMH3ALIUU 3eMJICICTTHSI.
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| Hroro

8

110% |

4.3. Conep:xanue J1a00paTOPHbIX 3aHATHIA

Ounas ¢popma o0ydyeHHs

o 3
g | 23
Ne . 88| B¢
HaumenoBanue 1a00paTopHBIX 3aHITHIMA 3| B8
0/ EF| E &
AR
=
1 | OnpeneneHne Cyxoro BeIIECTBA BJard B paCTUTEIbHOM MaTepHalie 4 +
) Omnpenenenue azota, pochopa u Kaiaus U3 OJHOW HABECKU MTPU YCKOPEHHOM 6 N
030JICHUU PACTHTEIBHOTO MaTepuaa
3 | OnpenesieHre HUTPATHOTO a30Ta B PACTEHUEBOTYECKON MPOTYKIIUU 2 +
4 OmnpezneneHre HUTPATHOTO a30Ta B PACTEHUSIX M PACTEHUEBOIYECKOM MPOIYKIIUN ’ N
MOTEHLIIHMOMETPUYECKUM METOJOM
5 | Onpenenenrne ob1ero a3ora 4 +
6 | MeTobl onpeiesieHHsl TOCTYIHBIX JJIsI pACTEHUN COCTMHEHHUH a30Ta 2 +
7 | MeTonpl onpeneneHus o ABMKHOTO Gocdopa 1 0OMEHHOTO KaJvs 2 +
8 | Onpenenenne pH no4ssl NOTEHIMOMETPUYECKUM METOJOM 2 +
9 | OnpenaeneHne rTuAPOTUTUYECKON KUCIOTHOCTH 2 +
10 | Onpenenenue cyMMbl NOTIOLEHHBIX ocHOBaHMi (110 Kanneny-I niapkoBuity) 2 +
11 | Yno6penus. Knaccuduxarus. CBoCTBa MUHEPAIBHBIX YI0OPEHUMA 2 +
12 Pacno3naBanue MUHEpaJIbHBIX yI00peHUH (a30THBIX, POCHOPHBIX, KATUUHBIX, 4 N
KOMIUIEKCHBIX) [0 KAU€CTBEHHBIM peakLUsiM
13 | Onpenenenue coaepxanus BogopactBopuMoro dhochopa B cynepdocdare 2 +
Hroro 36 | 60%
3aounas popma o0OyueHust
=
2 g g
I QO m
Ne . 88| B¢
HaumenoBanue 1a00paTopHbBIX 3aHITHIMA 3| ES
n/n EF| 2 &
2 g g
=
1 | OnpeneneHue Cyxoro BEIIECTBA BJaru B paCTUTEIbHOM MaTepHalie 1 +
) Omnpenenenue azota, pochopa u Kaius U3 OJHOW HABECKU MPH YCKOPEHHOM 1 4
030JICHUU PACTHTEIBHOTO MaTepuaa
3 | OnpenenieHre HUTPATHOTO a30Ta B PACTEHUEBOTYECKON MPOTYKIIUU 1 +
4 | Onpenenenue o0IIero a3ora 1 +
5 | Merojbl onpesiesieHUs HOABMXKHOTO (pocdopa 1 0OMEHHOTO KaJusi 1 +
6 | Onpenenenre pH MouBBl MOTEHITMOMETPUUESCKIM METOJIOM 1 +
7 | OnpeneneHue ruAPOIUTUYECKON KUCIOTHOCTH 1 +
8 | Onpenenenue CyMMbl OTJONIEHHBIX OcHOBaHUi (1o Kanmneny-I mibkoBuily) 1 +
9 Y nob6penus. Knaccugpukarus. CBolCTBa MUHEPAIbHBIX M OPraHUYECKUX 1 N
yaoOpeHui
10 Pacno3naBanue MUHEpaJIbHBIX yI00pEeHUH (a30THBIX, POCHOPHBIX, KATUUHBIX, 1 N
KOMIUIEKCHBIX) [0 KAU€CTBEHHBIM peakLusiM
HTroro 10 | 50%

4.4. CopepxxaHue NPaKTHYECKUX 3aHATHH
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[IpakTHyeckue 3aHATUS HE PEAYCMOTPEHBI yUeOHBIM IIJIAHOM

4.5. Buabl u coaep:kaHue caMOCTOATEIbHOH padoThl 00yUYalonIuXxcsi

4.5.1. Bunsl caMOCTOSATENBbHOM pabOThI 00y4atOIHXCs

Bunbr camocTosTenpHONM paboThl 00yUYarONITUXCS

KomnnuectBo yacoB

ouyHas hopma
o0yJeHus

3aouyHas hopma
o0y4JeHus

[ToaroroBka k 1a00paTOPHBIM 3aHATUSAM H K 3aIUTE
J1a00paTOPHBIX padOT

16

12

BrinonHeHne KOHTPOJIbHOW paboThI

20

CaMoOCTOSTEIIBHOS N3YUYCHUC OTHCJIbHBIX TCM 1 BOIIPOCOB

11

43

IToaroToBka K MPOMEKYTOYHOM aTTECTAUK

11

Hroro

36

86

4.5.2. ConeprxaHre CaMOCTOSITEIIBHOU paOOTHI 00yJArOIIHXCS

o/a

HanmenoBanne HN3Yy4aCMbIX TCM HJIM BOIIPOCOB

Koanuectso
4acoB

OYHast
¢dopma
00y4eH

st

3a04Hast
¢dopma
o0yueH
ust

O0mme  Bompochl  ArpOXMMHMYECKMX  3HAHMH.3HAUYCHHE  MHUHEPAIbHBIX,
OpPTaHUYECKUX YAOOPEHUN M XUMHUYECKHX MEITMOPAHTOB B TIOBBIIICHHH YPOKaWHHOCTH
CEBbCKOXO35MCTBEHHBIX KYJBTYp, YIYUIIEHUU KaueCcTBA MNPOAYKUUN U IUIOAOPOIHS
nouBbl. Ponb 3apy0eXHBIX U POCCHICKUX YYEHBIX B Pa3BUTHH YYCHHUS O MUTAHUH
pacTteHuii U nmpuMeHeHnHn ynoobpenuid. Ponbs akamemuka JI.H. IlpsHumankoBa kak
OCHOBOIIOJIO)KHMKA  pOCCUMCKOM  arpoxumuu. Opranuzauuds U pa3BUTHE
arpOXUMHUYECKOTO OOCITY)XKMBAaHUS CEIbCKOXO3SMCTBEHHOTO NpPOU3BOjACTBA B P®.
JlocTH>KEeHMsT COBPEMEHHOM arpoXMMHM M IIEpeloBOM NpakTuku B Poccuu u 3a
pyoOeKoM.

XHMMHYECKHIl COCTAB M MUTAHME PACTeHHH.PacTeHNUS - KOHLIEHTPATOPHI OTACIIBHBIX
XUMUYECKHX 21eMeHTOB. CojaepkaHWe OCHOBHBIX OpPraHMYECKHX BEIIECTB B
pacreHusaAX. Makpo-, MHMKpPO- M YJIbTPa MHUKPODJIEMEHTHI, UX pOJIb B IIUTAaHUU
pacteHuii. BimsHMEe ycnmoBMi MHUHEpAIbHOTO THUTAaHUS Ha COACp)KaHHUE OEJIKOB,
JKUPOB, YIJIEBOAOB U JIPYIMX Ba)KHBIX OPraHUYECKUX COCAVHEHUH, ONPEIEIAIOIINX
KAaueCTBO YpPOXKAaeB CEIbCKOXO35MCTBEHHBIX KyJbTyp. Pa3BuTHe NpenctaBieHUs O
MOCTYIUICHUM MUTATCIBbHBIX BCIICCTB M HUX YCBOCHHU PACTCHUSAMU. q)OpMBI
COEIMHEHUH, B KOTOPBIX PACTEHUsl MOIJIOIIAIOT AJIEeMEHThl nuTaHusa. HexopHeBoe
INUTAaHUC paCTeHHﬁ. KommniekcHas JUArHoCTuka MU €€ HMCIIOJIb30BAHUC OJIA
ONTUMU3ALMKM TUTAHWS PACTEHUM NPH PA3IUYHBIX TEXHOJOTHSIX BO3ZEIIBIBAHUS
CEJIbCKOXO035MCTBEHHBIX KYJIbBTYP.

11

ITouBa KaK MCTOYHUK 3JIEMEHTOB NUTAHMS JIJIA PACTeHUI.POIb ra30BOM, JKUAKON
U TBEpJIOW YacTH NOYBHl B INMUTAHUM PACTeHUH W TpaHchopmaruu ynoOpeHuit.
ConeprkaHue 3JIEMEHTOB MMUTAHKUS PACTCHHUHN B PA3IMYHBIX (QpaKIUSIX MHUHEPATHHON
YaCTH MOYBBI M UX JOCTYIHOCTh B pa3HbIX MouBax. [loTeHIMaIbHOE U aKTyallbHOE
IJIOIOPOJME TOYBBI, TPYNIMPOBKA IOYB MO YPOBHIO AKTYAJIBHOIO IUIOJOPOIMS.
XYMUYEeCKHE U OHMOJOTMYECKHE MPOILECChl B MOYBE M HMX POJb B MPEBPAIICHUH
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NUTATEIbHBIX BEIIECTB W MOBBIMECHUU H(P(PEKTUBHOTO aKTyaJbHOTO ILIOAOPOIUS
NOYBBI. 3HAYCHHE KOJTOUTHON (PPaKIMK ITOUBHI B IPOLIECCAX B3AUMOJICHCTBUS MTOUBHI
¢ ynoopenusiMu u pacteHussMH. OOMEHHOE€ W HEOOMEHHOE TOTJIONMICHUE IOYBOM
KaTHOHOB. EMKOCTH MOTJIOIIEHUS U COCTAaB IOIJIOIIEHHBIX KAaTHOHOB B pa3HBIX
noyBax. OOMEHHOE TOIJIOMIEHHE AHWOHOB. ATPOXMMHYECKas XapaKTepUCTHKA
OCHOBHBIX TUNOB N04YB P®. [lyTH Tpanchopmanmu a30THbIX, POCHOPHBIX, KATUHHBIX
U JpYyruX COCAMHEHMH B TIOYBaX M JOCTYMHOCTh WX pacTeHusM. Poib
arpoOXMMHUYECKOT0 aHAJIN3A TTOYB JIUIsI OLIEHKU 00ECTIEYeHHOCTH PAaCTEHUH lIeMEHTaMHt
NUTAHUS, ONPECNICHHs U KOPPEKTUPOBKH UX MOTPEOHOCTH J103 YAOOPEHHIHA.

XuMn4yeckass MeJHOpPAUMsl MO4YB.3HAYEHUE KaNbLMS M MArHus Ui TUTaHUS
pacteHuii. MHOTOCTOpOHHEE IEMCTBUE U3BECTH HA MOYBY. Y CTpPAaHEHHE TOKCUYECKOTO
JEeNCTBUS amOMUHUS ¥ Maprania. Koarysiius HOYBEeHHbBIX KOJIJIOMIOB U YIyUllIEHUE
arpOXMMHUYECKUX M arpou3MuecKux CBOICTB NOYBHIL. BiusHHe H3BECTH Ha
pa3NoKeHUE OPTaHMYECKOTrO BEIIECTBA W MOOWIM3AIMIO MUTATEIHHBIX AJIEMEHTOB
nouBbl. BnusHue H3BECTKOBAaHUS Ha JOCTYNNHOCTh MakKpO- M MHUKPODJIEMEHTOB
pacrenusM. Vcnonb3oBaHuEe OTXOJ0B MPOMBILIIEHHOCTH AJISI U3BECTKOBAHUS TOYB.
ArpoTtexHuyeckue TpeOOBaHMSI K MU3BECTKOBBIM ynoOpeHHsM. HopmaTuBbl OLIEHKH
KaueCTBa M3BECTKOBAHUS.JJINTEIIBHOCTh JEUCTBUA W3BECTH. MeEIMOpaTuBHOE,
MOJJIEP)KUBAIOIIEE U OTEepekarollee N3BECTKOBaHNE KUCIBIX MOYB. D(PPEKTUBHOCTD
W3BECTKOBAHUS TIOYB B Pa3IMYHBIX ceBOOOOpoTax. OCOOEHHOCTH M3BECTKOBAHUS B
CeBOOOOPOTAX CO JILHOM U KapTodeseM. 3HaueHHnEe N3BECTKOBAHUS KUCIBIX TIOYB IPU
JUTUTEIIbHOM MpPUMEHEHUU (U3UOIOTHUYECKU KHCJIBIX MUHEpaIbHBIX
yaoOpeHuii. JkoHoMuueckas 3Gh(PpeKTUBHOCTh n3BecTKOBaHUS. CTIOCOOBI M TPUEMBI
NOBBIIICHUS d(PPEKTUBHOCTH H3BECTKOBaHMs. [ HWIICOBaHWE KaK Mepa YIy4IICHUS
COJIOHIIOB. I3MeHeHus, BbI3bIBaeMbI€ B TOUBE THIICOM. D¢ (HEKTUBHOCTH TUIICOBAHUS.
OcHoBHbBIE MaTepHallbl, IPUMEHsIEMbIE ISl TUIICOBAHMS MOYB. Y 10OpEHUE TUIICOM
60060BbIX TpaB. [IpremMbl oBbIIeHUs 2P PEKTUBHOCTH TUIICOBAHUSI.

A30THBIe y100peHusi. 3HaueHue MpobIeMbl a30Ta B 3emiieiesny B ceete yuenus J[.H.
[IpsaumaukoBa. Pons a3ora B pacteHusx. OCOOCHHOCTM TWTAaHUSA PACTCHHI
aMMOHHUIHBIM M HUTpaTHBIM a30ToM. ConepkaHue a30Ta B MOYBE M JAWHAMHKA €ro
coemuaeHUi. [lpomecchl amMMoHM(pUKAIMK, HUTPUPUKAMUK W JTEHUTPUDUKAIUH.
KpyroBopot u 6ananc a3ora B npupoe. bananc azora B 3emnienenuu. @ukcarus a3ora
atMocheprl. BnusiHue a30THBIX YJOOpeHMII Ha peaklMIO MOYBEHHOI'O pacTBOpa.
Hcnonp3oBaHne pacTeHUSIMH a30Ta y100peHUH U ero npeBpaliienus B nouse. [lotepu
azora yaoOpeHud wu3 TouBhL. [IpUMEHEHHE WHTHOWTOPOB HUTPUUKAIIUU IS
OpeOTBpALIeHUs MOTepb a30Ta. OPGEKTUBHOCTh pa3IMYHBIX (HOPM  a30THBIX
yA0OpeHu# B 3aBUCHMOCTH OT CBOWMCTB IMOYBBI, BHJIa PACTCHHUI U CIOCO0a BHECCHUS
ynoopenuid. J103b1, CIOCOOBI U CPOKHM BHECEHHUSI a30THBIX yI0OpEHUi 10 OCHOBHBIE
CEIbCKOXO3SMCTBEHHBIC KYJIbTYphl. BiusHue a30THBIX yaoOpeHud Ha ypokai
pa3IMYHBIX KYJbTYp M €ro KadecTBO. 3HaYCHHE MO3JHUX MOJKOPMOK a30TOM IS
yJIy4IIEHUS! KauecTBa 3€pHa IMIUEHUIl W JAPYrux KynbTyp. IlyTH mNOBBIIICHUS
3P PEKTUBHOCTH a30THBIX YI0O0PEHUH.

®ocdopubie ynodpenus. [Ipodiaema gochopa B 3emienenuivi u MyTH €€ PEIICHHUS.
Pons docdhopa B xu3Hm pactenuit. Ucrounuku ¢ocdopa mis pactenuid. Baenrame
npusHaku pocdopHoro rononanus y pactenuid. [locrymnenue gpochaToB B pacTeHHs
u BeIHOC (hochopa ypoxkaeM. Coaeprkanue u ¢hopmbl coenrnuennit pocdopa B mouBax.
Kpyrosopot docdopa B mpupoje, 6amaHc ero B 3eMJIeIeINN U X03ICTBE.

Coippe 1151 pou3BojicTBa (HOCHOPHBIX yH0OpeHUi. MecTOpoXACHHE araTUTOB U
¢dochoputoB B Poccun u npyrux crpanax. @ocoputsl U anaTUThl KaK ChIPbE IS
docharnoit  mpombimieHHocTH.  Cymepdocdar  mpoctoi W JIBOWHOM,
IpaHyJMpoBaHHbIM M mopomkoBuaHbIA. [Ipenunurar. Cynepdoc. Tomacmuaxk,
tepmodocdatel,  docdarnuiak, obechtopennbii  ochar.  Ilomudocdarsr.
Vcnosnp30BaHuE OTXOJ0B MPOMBIIUICHHOCTH, coaepxaumx (ocdop. Docdopurnas
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MyKa U yciaoBusi 3(p(HEKTUBHOTO €€ MPUMEHEHHS. 3HadeHHE padOT POCCHMCKUX
YUYEHBIX 10 3ToMy Bonpocy. [yt nossienus s3¢gdexruBHocTr HocHOpUTHONH MYKH.
Kaumniinbie ynoopenusi. Ponp kanus B ku3HM pacteHuid. CojaepkaHue Kajlus B
ypokae OTAEIbHBIX CEJIbCKOXO3SMCTBEHHBIX KyJbTyp. BHemHue npusHaku
KaJIMHOTO TojonmaHusi y pacteHuit. ConmepxkaHue U (OpMBI Kajaus B IOYBax.
KpyroBopor kanmuss B mpupoje, OajlaHC €ro B 3eMJEAeIMM U XO3siCTBe.
MectopoxaeHus KaauiHbIX cosiel B Poccuu u apyrux crpanax. Celpble KaJluiHbBIE
CONU: CWIBBUHHUT, KAPHALIUT, KAWHWUT, TMOJUTAIUT, JIAHTOCHHUT ©  JIp.
B3aumopelicTBue KanMWHBIX ynOOpeHHMH ¢ MOYBOM. 3HAYCHHE COJEp)KAIIUXCS B
KaJTUHHBIX YIO0OpPEHUSIX XJIOPUIOB, Cylb(GaTOB, HATPHUsl M MarHus JUisl pa3Id4HbIX
pactenuii. [lpuMeHeHne KanuiHBIX yIOOpEHUI B 3aBUCHMOCTH OT OMOJOTMYECKHX
OCOOEHHOCTEH pacTeHUH W  TOYBECHHO-KIMMATHYECKUX YCIOBUU. BimsHue
OpPraHUYeCKUX YAOOpEHM, U3BECTKOBAHUS M APYTUX yCJIOBUN Ha 3((PEKTUBHOCTH
MPUMEHEHUS KaTUHHBIX yAoOpeHui. Jl03bl, CPOKH U CIIOCOOBI BHECEHUST KAITMHHBIX
ynoOpeHuit o pa3inyHble KyIbTyphl. BiusHue kanuiHbIX y1oOpeHnit Ha ypoxai 1
KAueCTBO IMPOAYKIMHU OTIEIBHBIX CEJIbCKOXO3AMCTBEHHBIX KYJIBTYP B PA3JIUYHBIX
IIOYBEHHO-KJIMMaTHYeCKUX 30Hax Poccum.

MuxkpoynoOpenusi. 3Hau€HHE MHUKPOdJIEMEHTOB Juisi pacteHuil. CopaepkaHue
OTJENIbHBIX MUKPO3JIEMEHTOB B pacTeHusX. Conepxkanue u GopMbl MUKPOIIIEMEHTOB
B nouBax. OyHKINU OTJIENBHBIX MUKPOAJIEMEHTOB (00p, Mellb, MapraHel, MOJI1O/IeH,
[IUHK, KOOaabT) B pacTeHUsX. YA0OpeHus, copepxkamue Oop, MapraHer, Menb,
MONMMOAEH, LHMHK W Jpyrue MukpossieMeHTsl. [lomumuxpoynobpenus. Poib
MHUKpPOYIOOpPEHUH B TOBBIIICHUH MPOJYKTUBHOCTH CEIHCKOXO3SICTBEHHBIX KYJIBTYP
B Pa3JMYHbIX MMOYBEHHO-KIMMATUYECKUX 30HAX CTpaHbl. J[03bl, CPOKH U CIIOCOOBI
PUMEHEHHUS MUKPOYAOOPEHHI B CBSI3U C MOYBEHHO-KIMMAaTHUYECKUMH YCIOBUSMHU U
OMOJIOTMYECKUMHU OCOOCHHOCTSIMU KyJbTyp. [Ipuembl moBwimeHus 3(pQpekTuBHOTO
IPUMEHEHHUS MUKPOY100peHUH.

KommniexkcHble yaoOpeHusi. ATrpOHOMHUYECKOE W HOKOHOMHYECKOE 3HAYCHUE
KOMILIEKCHBIX y100peHuit. JKuakue u cycrnieH3nupoBaHHble yao0penus. IlepcrnekTuBb
MIPUMEHEHHUS KOMITJIEKCHBIX y00peHuit B Poccuu. TykocMecH, BX COCTaB U CBOMCTRBA,
3HAUEHUE U YCIOBUS TYKOCMELICHHUSL.

Opranunuyeckue ynooOpenusi. Haso3. 3HaueHUWE HaBO3a W JPYTHMX OPraHUYECKUX
yI0OpeHU B TOBBIIICHHH YPOXKaeB CEIbCKOXO3SIMCTBEHHBIX KYJIBTYp, CO3JaHUU
Oe3nedunuTHOrO OajaHca rymyca W peryJMpOBaHUM OMOJIOTMYECKHX IPOIIECCOB B
nmouBe. 3HAYCHHWE HABO3a KaK HWCTOYHMKA IIOMOJHEHHUS IIOYBBI OPraHUYECKUM
BEIIECTBOM [UIsl TOJAEpKaHUS U YBEJIUYEHHUS COJEp>KaHUS TyMmyca, MOBBIIICHUS
3 PEKTUBHOCTH MHUHEPAIBHBIX YHAOOpeHW. 3HaueHHE MPaBHJIBHOTO COYETAHUS
OPTraHWYECKUX W MHUHEPANBHBIX yaoOpeHuit. [loocmunounwviti Haso3.  CTeneHb
pasnokeHusl HaBo3a. XpaHEeHUE HaB03a B HABO3OXpaHWHIIeH B none. [lltabeneBanue
KaK HEOOXOJAMMBI TMpueM MpPaBUIBHOTO  XPAaHEHHUS  HaBO3a. 3HA4YeHHE
KIKecOOpHUKOB. [IprieMbl TIOBBIIIICHHUS] KayecTBa W YAOOpUTENbHAs I[IEHHOCTH
MOJICTUJIOYHOTO HaBo3a. becnodcmunoumsiti Haso3. IlpuroroBiieHue, XpaHeHHE U
HCIIOJIb30BAaHUE KUAKOTO U TMOYXHUIKOTO HaBo3a. OCOOCHHOCTH €ro MpUMEHEHHUS.
CpaBHHUTENIBHOE ACHCTBUE W TMOCIEACHCTBHE TMOJCTUIOYHOTO U OECIOACTHIIOUHOTO
HABO3a HAa YypOXKal CEIbCKOXO3SUCTBEHHBIX KYyJIbTYp B PAa3IMYHBIX IMOYBEHHO-
KIIUMaTH4ecKuX ycioBusix. CoueraHne M COBMECTHOE IPUMEHEHHE HaB0o3a H
MUHEPATbHBIX yA0OpeHuid. CpaBHUTENbHAs OIEHKA CTEMEHU HCIIOJIb30BAHUS
pacTeHHMSIMH MTUTATENbHBIX BEILIECTB U3 HAaB03a U MUHEPAIbHBIX y100peHuit. CriocoObl
OmpeseNieHusT  KOJIMYecTBa  MOJACTUIIOYHOTO  HaBo3a. Pacuer  komudecTBa
0eCcrnoICTUIIOYHOTO HaBO3a. J{03b1, TITyOMHA 3a/I€TTKHU U CIIOCOOBI BHECEHUST HABO3a O]
pa3IUYHBIE KYJIBTYPHl B CBS3HM C I[OYBCHHO-KIMMATUYECKUMHU  YCIIOBHUSMHU.
Mexanuzanusi paboT MpH MOArOTOBKE HaBO3a, TPAHCHOPTHUPOBKE U BHECEHUIO B
nouBy. 3HaUCHHE HaBO3a B 3alIUIIICHHOM rpyHTe. CocTaB, XpaHEHHE HABO3HOM KIKH
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U HCHOJb30BaHMEe ee Ha ynoOpenue. Ilomer nTul, ero cocraB, XpaHEHUE H
npuMeHeHue. Vcronp3oBaHHE COJOMBI Ha ynoOpenue. Topgh u opeanuueckue
y0obpenus nHa e2o ocrose. CterneHb pasnoxkeHus: Topda. 30IbHOCTb, KUCIOTHOCTb,
BJIArOEMKOCTb M TOTJIOTHTEIbHAs CIOCOOHOCTh Topda. ConepikaHue MUTATEIbHBIX
3JIeMEHTOB B Topdax. 3aroToBka M UCIHOJIb30BaHHWE Topda Ha MOACTUIKY U
ynoopenue. TopdsHoit HaB0O3, ero yaoOpUTenbHAas I[IEHHOCTh. Y CIOBHS
s dexTuBHOrO HCTOAB30BaHms Topda Ha yaoOpenue. TeopeTndeckoe 000CHOBaHUE
KOMITOCTHPOBaHHUsA. 3HAYCHHE MUKPOOMOJIOTHUECKUX IPOLIECCOB B IMPEBpAIICHUU
MUTATCIIbHBIX BCHICCTB KOMIIOCTA B JOCTYHHBIC JJIA paCTeHI/Iﬁ COCANHCHUA.
TopdonaBo3ubie  koMmmocTel. [locimoitHoe W 04YaroBoe KOMIIOCTHPOBAHUE.
TopdoxxuKeBbIe U IPYTHe BUIBI KOMIIOCTOB. 3HAYEHHE COOTHOIICHUS KOMITOHEHTOB
B KOMIIOCTaX Ui Pa3BUTUS MUKPOOHOJIOTHYECKHX MpolieccoB. TopdoMuHepanbHbie
KOMIIOCTHI. Mcnonbp3oBanue B KoMioctax (ocopuTHOW MyKH, U3BECTH, 3011l (TIpU
MOBBIIICHHOW KHUCJIOTHOCTH TOP(OB) M APYTMX KOMIOHEHTOB. XUMUYECKUM COCTaB
pa3IUYHBIX KOMIIOCTOB. YCBOGHHE pacTeHUsMH a30Ta, ¢ocdopa, Kamus,
MUKPO3JIEMEHTOB U3 KOMIOCTOB. lcmonb3oBaHHE TOPOJICKHUX, MPOMBIIUIEHHBIX U
CEJIbCKOXO3SUCTBEHHBIX OTXOJIOB Ha YAOOpEHHs IMyTEeM HX KOMIIOCTUPOBAHHS M
TEXHHMKA X MPUTOTOBJIEHUS. POJIb KOMIIOCTOB B 3aluIIeHHOM IpyHTe. Canpornenu u
HUX UCIIOJIB30BaAHUC.

TexHos0rnu XpaHeHusi 1 NPUMeHeHHUsl y100peHnid. TUIIBI CKIIaJCKUX TOMEILIECHUN
¥ HaBo30XpaHuUiuml. [IpuemMbl CHWIKEHUS TOTEPh W KadecTBa YOOOpEeHUU TpPH UX 2 4
TPaHCIIOPTUPOBKE, XPAaHEHUH U BHECEHUH.

JKoJ0THYecKHe AaCNeKThbl NpuMeHeHHsi yaoOpeHuii. COamaHcHpOBaHHOE

npUMEHeHHe ynoOpeHHH W JPYIHX CpEeACTB XHMM3AlUU - OCHOBAa YCTpPaHEHUS 2 6
OTPHUIATEIIEHOTO MOCJIC/ICTBUS UX HA TTOYBY, PACTCHHSI, YSJIOBEKA U )KMBOTHBIX
HToro 36 86

S. YueOHO-MeTOANYeCKOe o0ecniedeHne CAMOCTOATEIbLHOH padoThl 00y4aommuXxcst
10 AUCIHHUTIJIHHE

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

1. Arpoxumus [DNIEKTPpOHHBINA pecypc] : METOAUYECKUE YKA3aHUS TI0 U3YUEHUIO JUCUUTUIUHBI U
3aJJaHus JUIs1 KOHTPOJIBHOM paboThl st 00ydaronuxcs 1Mo nporpaMmmamM OakanaBpHara (3a04Hast
dhopma oOydenusi)[1mo Ha-mipaBiieHusIM ToaAroToBKHU: 35.03.05 «CamoBoactBo», 35.03.07 «TexHomorus
MIPOU3BOJICTBA U NEPEPAOOTKU CENbCKOXO03HCTBEHHON poayKIuK» ] / coct. Cunssckuii U. B. ;
IOxHo0-Ypansckuit 'AY, Uuctutyt arposkonorun .— Muacckoe: FOxuo-Ypansckuii ['AY, 2020 .—
35 c. http://nb.sursau.ru:8080/localdocs/iae/ppm162.pdf

6. ®oH/1 OLICHOYHBIX CPEICTB 1JIsl IPOBeACHHA
NMPOMEKYTOYHOM aTTECTANMHU 00y4aI0IIHUXCS 110 JUCIHILIHHE
J51sl yCTaHOBJICHHUSI COOTBETCTBHS YPOBHS IMMOATOTOBKH 00yyaronuxcs TpedoBanusm @I'OC BO
pa3paboTaH (OHJ OLEHOYHBIX CPEACTB ISl TEKYIIEro KOHTPOJS YCIIEBA€MOCTH M IPOBEICHMS
MIPOMEKYTOYHOM aTTecTalli 00yUaromMXCcs 1Mo JucuuIuInHe. DOHJ OIICHOUHBIX CPE/ICTB MPEACTABICH
B [Ipunoxxenun.

7. OcHOBHAs M JONOJTHUTEIbHAsI y4eOHasi IUTEPATypa, He00X0AMMAas 1JIs1 OCBOCHHS
AUCHMILTUHBI

OcHoBHasl U JOTIOJIHUTENbHAs yueOHas tureparypa umeercs B Hayunoit Oubinoreke U
ANEKTPOHHOU HH(POpMamoHHO-00pa3oBarensHOi cpene @I'BOY BO IOxuO-Ypansckuii [AY.

OcHoBHAaA:
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1. Arogun, b. A. Arpoxumus / b. A. Arogun, 1O. I1. XKykos, B. 1. Ko63aperko. — 4-e u3., cTep.
— Canxkr-IlerepOypr : Jlanp, 2023. — 584 c. — ISBN 978-5-507-45532-4. — TekcT : 35IeKTpOHHBII //
Jlanb : anexTpoHHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/271331

2. Hcynog, A. H. Arpoxumus : yueobroe mocodue / A. H. Ucynos. — WMkeBck : MbkeBckas [[CXA,

2020. — 82 c. — Tekcer : snexTpoHHbIH // JlaHb : 3nekTpoHHO-OnMOMMoTeunas cucrema. — URL:
https://e.Jlanbook.com/book/158579
3. JlaGopaTOpHBI MPAKTUKYM IO arpOXMMHUU i arpPOHOMHYECKUX CIEIHaIbHOCTEeH : ydeOHOe

nmocoobue / A.H.Ecaynko, B.B. Aree, A.U.Iloakomwun, O.1O.Jlobankosa ; dI'OY BIIO,
CTaBpONOJbCKUI TOCYJapCTBEHHBIM arpapHblii YHUBEPCUTET. - H37. 2-e, mepepad. U JOMOJH. -
CraBpornonb : CTaBpOIOILCKAM TOCYIapCTBEHHBIN arpapHbiii yHuBepcutet, 2010. - 276 c¢. - ISBN 5-
9596-0148-6 ; To xKe [DnexTpoHHbIT pecypcl]. -
URL.: http://biblioclub.ru/index.php?page=book&id=138771

JlonmoaHuTeNbHAS:

1. Arpoxumus : yueOHuk / moxn penakuueid B. I'. MuneeBa. — bpsnck : bpsuckuit 'AY,
2017. — 854 c. — ISBN 978-5-9238-0236-8. — Tekct : anekTpoHHsblii / JlaHb : 3I€KTPOHHO-
6ubnmoreunas cucrema. — URL: https://e.lanbook.com/book/133138

2. Epmoxun, 0. U. Ilpuknannas arpoxumus : yuyeOnoe nmocodue / FO. . Epmoxun. —
Owmck : Omckuii 'AY, 2018. — 140 ¢. — ISBN 978-5-89764-733-0. — Tekcr : anexTponHsii // JlaHb :
3JIeKTpOHHO-O0nbmoTeynas cucrema. — URL: https://e.lanbook.com/book/111406

3. CnopaBouynuk arpoxumuika / non pen. M.B. Mapkesuu, B.B. Jlanoit. - MuHnck :
benopycckas nayka, 2007. - 392 c. - ISBN 987-985-08-0863-9 ; [OnexktpoHHBIi pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=142362

1.

8. Pecypchl nH(pOpMAIMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH «HTEepHET», HEOOX0AUMbIE
JJIS1 OCBOEHMS TN CIUNIMHBI

1. EnnHoe oKHO mocTyna K y4eOHO-METOUYECKUM pa3padoTkaM https://roypray.pd
2. 9BC «Jlanp» http://e.Jlanbook.com/

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

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

9. MeToaudyecKue YKazaHus 1Jisg oﬁyqammnxm 10 OCBOCHHMI0 JHUCHUIIJIMHBI

YyebHo-MeToanYecKue pa3paboTku umerotcs B Hayunoit  Oubiamorexe u AIIEKTPOHHOU
nHpopmMannoHHO-00pazoBarenbHoil cpene PI'BOY BO HOxHo-Ypansckuii [AY:

1. [TouBa Kak MCTOYHHMK MUTAHUS JUIS pacTEHUH : yueOHO-MeTonudeckas pa3paboTka o
TUCIUTIIINHE «ATPOXUMHUs» JUIsi OaKaJaBpOB OYHOW M 3a04HOM (PopM oOydeHHSs, O0ydJarOIIMXCs IO
HanpasiieHUussM mnoArotoBku: 35.03.03 Arpoxumus u arponousoBeneHue, 35.03.04 Arponomus,
35.03.05 Canoogactso / coct. M.B. Cunsickuii ; FOxuo-Ypansckuit [AY, MHCTUTYT arpo3koyioruu

— Muacckoe: OxHO-Ypanbckuii Ay, 2020 — 34 c. — Pexum
nocryma: http://nb.sursau.ru:8080/localdocs/iae/ppm160.pdf
2. XUMHUYECKUH COCTaB W MUTAHUE PACTEHUH [DIEKTPOHHBIA pecypc] : yd4eOHO-MEeTOI.

yKa3aHus Ui JIa0OpaTOPHBIX 3aHATHN [My1s1 OakamaBpoB OYHOM W 3a0uHOM (opM oOyueHus
HanpasyieHui 35.03.03 Arpoxumust u arponousosenenue; 35.03.04 Arponomust; 35.03.07 TexHonorus
MPOM3BOJICTBA U TMEPEpabOTKH CEIbCKOXO3sHCTBeHHON mponykmuu] / FOxuo-Ypansckuii ['AY,
WuctutyT arposkosnorud ; coct. U. B. Cunssckuii. - Muacckoe: FOxno-Ypanbsckuit I'AY, 2018. - 36 c.
Anpec B cetu: http://nb.sursau.ru:8080/localdocs/iae/ppm120.pdf

3. XuMuuecKkass MeMopalrs Mo4YB : y4eOHO-METOAMUYEeCKass pa3padoTKa Mo JUCIUTUINHE
«Arpoxumusi» 11 6aKanaBpoB OYHOU W 3a04HOM (popM oOydeHHs, 00ydaroMUXCs 10 HAPABICHUSIM
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noarotoBku: 35.03.03 Arpoxumus u arpornouBoBeaenue, 35.03.04 Arponomus, 35.03.05 CagoBoacTBo
/ coct. N.B. Cunsisckuii ; FOxHo-Ypansckuii ['AY, UuctutyTt arposkonorun .— Mmuacckoe: FOxHo-
VYpanbckuii 'AY, 2020 .— 31 ¢. — Pexum noctyna: http://nb.sursau.ru:8080/localdocs/iae/ppm159.pdf

10. CoBpeMeHHbIe HHPOPMALIMOHHBIE TEXHOJIOTHH, UCII0JIb3yeMble MPHU 0CYLeCTBIeHUH
00pa3oBaTeILHOIO NMpPoLecca N0 JMCUUILIHHE, BKJIOYAasi epeYyeHb NPOrPaMMHOro odecrnedeHnst
U MH(OPMAIHOHHBIX CHIPABOYHBIX CHCTEM

B Hayunoii 6ubamnoTexe ¢ TepMUHAIBHBIX CTAHITMHN MPEIOCTaBISAETCS JOCTYI K 0a3aM TaHHBIX:
- Texakcnept (nH(popManoHHO-cripaBoyHas cucrema 'OCToB) http://www.cntd.ru/;
[lepedyeHp JUIEH3MOHHOTO MIPOTPAMMHOTO oOecrieueHus. PEKBH3UTHI TMOATBEPKIAOIIETO

JOKYMEHTA!
1. Omnepammonnas cucrema Microsoft Windows PRO 10 Russian Academic OLP

1LicenseNoLevelLegalizationGetGenuine. JIutien3unonnsiii mrorosop Ne 11354/410/44 ot
25.12.2018 r.; Ne 008/411/44 ot 25.12.2018 1.

2. Oducusrit maker npunoxenuit Microsoft Office Std 2019 RUS OLP NL. Acdmc
JInnensnonnsiit norosop Ne 11353/409/44 ot 25.12.2018 1.

3. AwntuBupyc Kaspersky Endpoint Security st 6usneca, JIunieH3noHHbIN 10roBop Ne
44/44/2A/23 ot 05.10.2023 1

11. MaTepuajibHO-TeXHUYecKasi 6a3a, HeoOXoAUMAsI AJIsl OCYIIeCTBIEHUSI
0o0pa3oBaTeIbHOIO Npolecca Mo JUCHUILINHE

Y4yeOHble ayAuTOPMH AJIsl TPOBeeHUS] 3aHATHI, NPeIyCMOTPEHHBIX MPOrpaMMOoii,
OCHAILleHHbIE 000PYAO0BAHMEM U TEXHHYECKHMH CPeICTBAaMHU 00y4eHH

1. VYuebHas aynuTopust Uil TPOBEACHMUS 3aHATUH JIEKIIMOHHOIO THUMa (OCHAIIEeHA
MYJbTUMEIUIHBIM 000pYJOBaHUEM), 3aHATHI CEMUHAPCKOTO THIIA, BBIMOJHEHHUS KypCOBBIX padoT,
IPYNIOBBIX U HHAUBUAYAIbHBIX KOHCYJIBTALNMN, TEKYILIETO KOHTPOJISI U IPOMEXYTOUYHOMN aTTECTAllUU —
217, 309.

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

IToMemeHus 1J1s1 CAMOCTOATEILHOM PadOTHI 00y4ar0IMXCS

1. ITomMerieHus U1t CAaMOCTOSATENILHOM paboThl o0yyaromuxcs — ayauropus Ne 111a ocHaieHHble
KOMITBIOTEPHOM TEXHUKOU C MOAKIIOUEHUEM K ceTh «VHTepHeT».

IlepeyeHb 000pyI0BaAHNSA U TEXHHYECKHX CPEICTB 00y4YeHUs

1 Konopumetp ¢orosnexkrpuueckuii KOK-2.

2 ®orometp potornexrpuyeckuiit KOK-3.

3 pH-meTp150 -M.

4 JlaGopaTopHsble mmekTpoHHbIe Bechl Acculab VIC-120d3.
5 Becwr maboparopasie BJIKT-500.

6 [lIkad BBITSKHOM.

7 HaGop CTEKISTHHOM TOCY/IBI.

8 XuMun4eckue peakTuBbI.

9 HabGop TepMoMeTpOB.
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IIPH/IO/KEHUE

®OH/JI OHEHOYHbIX CPEACTB

JUTS1 TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH | MTPOBEICHHS TIPOMEKYTOUHON aTTeCTAIUN
00y4Jarmuxcs

24



COAEPXKAHHUE

KomnereHuu n ux MHIUKATOPHI, (OpMUpYyEMBIE B IPOLIECCE OCBOCHHSI TUCIIUILIIMHBI

[Toka3arenn, KpuTepuMm M  IIKaJa  OLEHUBAaHMS  HMHJIUKATOPOB  JIOCTUIKEHHUS

c(OPMHPOBAHHOCTU KOMITETCHIIUN

THUNoOBbIE KOHTPOJIBHBIE 33JaHUs W (MJIM) WHBIE MaTepHalibl, HEOOXOAUMBIE AJIS OLIEHKU

3HAaHWW, YMEHMH, HaBBIKOB U (WJIM) OMbITa JEATENbHOCTH, XapaKTEPU3YIOIINUX

Cc(OPMHUPOBAHHOCTb KOMIIETCHIIMI B MPOLIECCE OCBOEHUS TUCIIUITIIMHbI

Mertonuueckrue Matepuaibl, ONPEACISIONIME MPOLEAYpbl OIEHUBAHUS 3HAHWM, YMEHUM,

HaBBIKOB W (WJIM) OIbITa JESITEIBHOCTH, XapaKTepU3YIOUIMX C(HOPMHUPOBAHHOCTD

KOMIIETEHIINH

4.1. OneHouHble CPEACTBA 1S IPOBEACHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH, B TOM
qucJie B Ipoliecce MPaKTUIECKOH MOATOTOBKU

4.1.1.  OtBeT Ha NIPAaKTUYECKOM 3aHITHU

4.1.2.  TectupoBanue
4.1.3  KoutponsHas pabora

4.2, [Tpouienypsl ¥ OLIEHOYHBIE CPEICTBA JUISI POBEICHUS TPOMEKYTOTHOM
aTTeCTaluu

4.2.1. 3adeT ¢ OLICHKOM

4.2.2. DK3aMeH

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

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

Kon u dopmupyembie 3YH HaumenoBanu
HAaUMEHOBaHUE € OLIEHOYHBIX
WHIUKATOpa CpEeICTB
3HAHUS YMEHHUS HaBBIKU
JOCTUKEHUS
KOMIETCHIINH
N-1omxk-1 OObyyarormmiics OO0yuaromumiics OOyyarormmiics Texymas
Hcnons3yer JOJKEeH 3HATh: | JOJIKEH YMETh: | IOJDKEH  BIAJAETh: | aTTECTallUs:
OCHOBHBIC 3aKOHBI | OCHOBHBIC 3aKOHBI | HCIIOJIH30BATh OCHOBHBIMH - OTYET TO
€CTECTBEHHOHAYYH | €CTECTBEHHOHAYYH | OCHOBHBIE 3aKOHBI | 3aKOHAMHU nabopaTopHOit
BIX JUCLUILUINH JUJIS | BIX TUCHUIUIMH JUTsl | €CTEeCTBEHHOHAYYH | €CTECTBEHHOHAy4H | paboTe;
pelieHus pelieHus BIX JUCUUILUINH JJIS | BIX OUCUUIUIMH JUIS | -
CTaHJAPTHBIX 33/1a4 | CTAHJIAPTHBIX 33]1a4 | PEIICHUS pelieHus TECTUPOBAHUE
B o0ractu | B o0jacTy | cTaHAAPTHBIX 3a7a4 | CTAaHAAPTHBIX 33/1a4 | - KOHTPOJIbHAS
arpoOHOMUU C | cazloBOJCTBA c|B o0macTH | B obnactu | pabota
MPUMEHEHUEM MIPUMEHEHHEM Ca/I0BOJICTBA C | caJloBO/ICTBA c | [IpomexyToun
UH(OPMAIIMOHHO- | ”HPOPMAIIMOHHO- | IPUMEHEHUEM MIPUMEHEHHEM ast aTTecTarus:
KOMMYHHMKAIIMOHH | KOMMYHUKAIlMOHH | MHQOPMAIIMOHHO- | HUH(QOpPMAllMOHHO- | -  3a4eT ¢
BIX TEXHOJIOTHIA BIX  TEXHOJIOTHMi— | KOMMYHHUKAIIMOHH | KOMMYHUKAIIMOHH | OI[CHKOM
(b1.0.02-3.1) BIX  TEXHOJIOTHH— | BIX TEXHOJIOTHH —
(b1.0.02-V.1) (b1.0.02-H.1)

[IK-6. CmnocobeH pa3paboTaTh CHCTEMBI

OMOJIOTHYECKUX OCOOCHHOCTEN pacTeHUN

MPUMEHEHUs YIOOpEeHHUU C Y4YEeTOM CBOWCTB TOYBHI W

Kon u Dopmupyemsie 3YH HaumenoBanue
HaUMEHOBaHUE OLICHOYHBIX
WHUKATOpa CpeAcTB
3HAHUS YMEHUS HaBBIKU
JOCTHKEHUS
KOMIIETEHINH
N-1nk-6 OO0yuarommiics OO6yuarommiics OO6yuarommiics Texymas
Bribupaer JOJKEH 3HATh: | IOJDKEH yMETh: | JOJDKEH BIAJIETh: | aTTECTALUs:
ONTUMAJIbHbIE OCHOBHbIE BU[IBI | BBIOMpATH METOJIaMHU - OTYeT 1o
BUBI yAOOpeHHii | ynoOpeHuH, ONTUMAJIbHBIE OIIpeEICHUS nabopaTopHOi
c y4eToM | OMOJOoTHYECKHE BHJIBI YJIOOPEHUM | ONITUMAJIbHBIX pabore;
OMOJIOTHYECKUX | OCOOEHHOCTUKYIBTYP | C Y4eTOM | BUJIOB - TECTUPOBAaHUE
0CcoOeHHOCTEH u MMOYBEHHO- | OMOJIOTUYECKUX | yIOOpEHHIt c|- KOHTPOJIbHAS
KYJIbTYP U | KIUMaTHYECKHE ocoOeHHOCTeH y4eToM pabota
MOYBEHHO- yCIIOBUS UX | KyJIbTyp u | 6buonornueckux | [Ipomexxyrounas
KIIMMATUYEeCKUX | BO3JCIIBIBAaHUS — | IOYBEHHO- ocoOeHHOCTeH aTTecTalus:
YCIIOBUU (b1.0.02-3.2) KJIMMATUYECKUX | KYJbTYpP U | - 3a4ET C OLIEHKOM
YCIIOBUI— [IOYBEHHO-
(b1.0.02-Y.2) KJINMAaTHIECKUX
yCII0BUI -
(b1.0.02-H.2)
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N-2nk-6 OO0yuarommiics OO6yuarommiics OO6yuarommiics Texymas
PaccunThiBaeT | HOJKEH 3HATh: | IOJDKEH yMETh: | JOJDKEH BIAJIETh: | aTTECTALUs:
JI03bI YIOOpeHUl | OOIIEeTPUHSTHIC pacCUYHMTHIBATH OOIENPUHATHIMH | - OTYeT o
(B neicTBYIOIIEM | METOABI pacuéra 103 | 03Bl yA0OpeHuil | MeToaMu nabopaTopHOi
BEIIECTBE U yaoOpeHuit (B | (B meiicTByIOEM | pacdyéTa 103 | padore;
busnueckoi JIEUCTBYIOILIEM BEILIECTBE U | ynoopeHuit (B | - TecTUpOBaHUE
Macce) 101 BEIIIECTBE u | usnueckon JEWCTBYIOIIEM - KOHTPOJIbHAs
IUIaHupyemyto | ¢usnyeckoil Macce) | macce) IO/ | BELIECTBE u | pabota
YPOKaHOCTb C | IOJ  IUIAHUPYEMYIO | IJIAHUPYEMYIO ¢buznyeckoi IIpomexyTounas
WCIIOJIb30BAHUEM | YPOKAUHOCTh — | ypokallHOCTh € | Macce) MOJ| | aTTecTalus:
obmenpunareix | (b1.0.02-3.3) HCIIOJIb30BAaHUEM | ILUIAHUPYEMYIO - 324€T C OLEHKOU
METO/IOB OOUIETIPUHATHIX | YpOXKallHOCTh —
METOH0B— (b1.0.02-H.3)
(b1.0.02-V.3)
N-3nk-6 OO0yuaromumiics OObyyarommmiics OObyyarormmiics Tekymas
CocraBinser miaH | JOJKeH 3HATh: | JOJMKEH YMETh: | JOJDKEH BIIAJETh: | aTTeCTallUs:
pacripenienieHusi | OCHOBHBIE NPUHIIMIIBI | COCTABIATh IJIaH | METOJaMHU u|- OTYeT 1o
ynoOpeHui ¢ COCTABJICHHMS IUJIaHA | pacmpeiesieHuss | crocodamu nabopaTopHOH
COONIOICHUEM | pacIpeeTeHHs yaoOpeHuit C | coCTaBJeHUs pabore;
Hay4YHO- yaoOpeHui c | cobmoieHreM TJ1aH - TECTHPOBaHUE
00OCHOBAHHBIX | COOJIOIEHUEM Hay4YHO- pacripeneneHust | - KOHTPOJIbHAs
MIPUHITUTIOB Hay4HO- 000CHOBaHHBIX ynoOpeHui c | pabota
IPUMEHEHUS 000CHOBaHHBIX MIPUHITUIIOB cO0JII0ICHHEM [IpomesxyTounas
yaoOpeHuit u npuéMoB MIPUMEHECHUS Hay4HO- aTTeCcTalus:
TpeGoBaHU IPUMEHEHHUS ynoopeHuit U | 000CHOBaHHBIX - 3a4€T C OLEHKOMN
AKOJIOTUYECKON | yaoOpeHui U | TpeboBaHUH MIPUHITUATIOB
6e3omacHOCTH | TpeOOBaHUI JKOJIOTUYECKOM | IIPUMEHEHUS
9KOJIOTUYECKON 0e30macHOCTH— | yAOOpeHui "
0€3011acCHOCTH— (b1.0.02-Y 4) TpeOoBaHU
(b1.0.02-3.4) JKOJIOTHYECKOMH
6e30macHOCTH—
(b1.0.02-H.4)
N -411k-6 OO6yuaromuiics OObyuaromuiicst Obyuarommiics Texymas
Omnpenensier JIOJKEH 3HATh: | IOJDKEH yMETh: | JOJDKEH BIAJIETh: | aTTECTaLUs:
o011y10 CrocoObl W TPUEMBI | ONIPEACITATH croco0aMu - OTYeT o
noTpeOHOCTh B | ompeneneHust oomei | oouryro OTpeIeIeHUs nabopaTopHOi
yIOOpEHUsX U | MOTPEOHOCTH B | MOTPeOHOCTh B | 0oOmmIeH pabore;
COCTaBIISIET yIOOpeHusIx U | yIOOpeHusiX W | HOTPeOHOCTH B | - TECTUPOBAHHE
3asiBKM Ha UX COCTaBJICHUM 3asBKH | COCTABIISTh yAOOpeHusx o | - KOHTpPOJIbHAs
npuobpereHue | Ha UX | 3aBKM Ha UX | COCTaBJICHUS pabota
npuoOpeTeHne— npuodpeTeHne 3asBKkM  Ha ux | [I[pomexxyrouHas
(b1.0.02-3.5) npuoOpeTeHue — | arTecTallus:
- (b1.0.02-Y.5) | (51.0.02-H.5) | - 3auer ¢ ouenxoit

2. [Toka3aTe/n, KpUTEPUM U HIKAJA OLCHNBAHUS UHINKATOPOB JOCTHKEHUSI KOMIIETeHIIH I
N/-1omk-1 Mcnionb3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCHMIUIMH JJISI PEIICHUS
CTaH,Z[apTHBIX 3a1a4 B O6HaCTI/I aI‘pOHOMI/II/I C HpI/IMeHeHI/IGM I/IH(l)OpMaI_II/IOHHO-KOMMyHI/IKaI_[I/IOHHBIX

TEXHOJIOTUH

‘ dopmupyembie

Kputepun u 1mkasna olieHUBaHUS Pe3yJIbTaTOB O0YUYEHHUS MO JUCLIUTUINHE
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3VH HenocraTouHni JlocraTounsbIit Cpennuit Bricokuii
YpOBEHBb YpOBEHBb YpOBEHb YpOBEHb
b1.0.02 -3.1 | OGyuaromuiicss He | OOyuaromuics OO6yuatommiicst ¢ | OOyyvaromuiicss ¢
3HaeT  OCHOBHBIE | CJIab0 3HAeT | HE3HAYUTEIBHBIMHU | TpeOyeMoii
3aKOHBI OCHOBHbIE 3aKOHBI | OIIMOKaMHU U | CTETIEHbIO
€CTECTBEHHOHAYYH | €CTECTBEHHOHAYYH | OTJECIbHBIMU MTOJIHOTBI u
BIX JUCUHUIUIMH JUISl | BIX JUCIHUIUIAH AJIs | IpoOenaMu  3HAeT | TOYHOCTH  3HAeT
pelieHus pelieHus OCHOBHBIC 3aKOHBI | OCHOBHBIE 3aKOHBI
CTaH/IapTHBIX CTaH/IapTHBIX €CTECTBEHHOHAYYH | €CTECTBEHHOHAY4H
3amad B oOnacTw | 3a4a4 B OOJIACTH | BIX HUCUUIUIMH JUIS | BIX JUCIHILTAH IS
arpOHOMUU C | arpoHOMUU C | peueHus pelieHus
PUMEHEHHEM PUMEHEHHEM CTaHJIaPTHBIX CTaHJIaPTHBIX
nH(pOpMaIMOHHO- | UHPOPMAIIMOHHO- | 3a7a4 B 0OJIacTH | 3a7ja4 B 00JIacTH
KOMMYHHKAIIIOHH | KOMMYHUKAIIMOHH | arpOHOMHUU C | arpoHOMUH C
BIX TEXHOJIOTUI BIX TEXHOJIOTU MIPUMEHEHHEM MIPUMEHEHHEM
MH(POPMAIIMOHHO- | HHPOPMALIUMOHHO-
KOMMYHHUKAIIUOHH | KOMMYHUKAIIUOHH
BIX TEXHOJIOTUI BIX TEXHOJIOTUI
b1.0.02- V.1 | O6yuatomuiics He | OO0ydarOmuiAcs OO6yuarommiics OO6yuarommiics
yMeeT ciabo yMEET | yMeeT c | ymeer
HCIOJIb30BaThOCHO | MCIIOJIB30BATHOCHO | HE3HAYUTEIBHBIMU | HCIIOJIB30BATHOCHO
BHEIC 3aKOHBI | BHBIC 3aKOHBI | 3aTPYTHEHUSIMU BHEIE 3aKOHBI
€CTECTBEHHOHAYUYH | €CTECTBEHHOHAYYH | UCIOJIb30BAaTHOCHO | €CTECTBEHHOHAYYH
BIX TUCUUTUINH JUTSI | BIX JTUCIUIUINH JJIsl | BHBIC 3aKOHBI | BIX TUCHUTUIHH IS
pelieHus pelieHus €CTECTBEHHOHAYYH | pelleHus
CTaHIApPTHBIX CTaHIApPTHBIX BIX JUCUHUTUINH JUTS | CTaHJapTHBIX
3amay B OO0JacT | 3aMa4 B 00JIACTH | pelieHUs 3amay B oOJactu
arpoOHOMUU c | arpoHOMUU C | CTaHIAPTHBIX arpoOHOMHUU C
MPUMEHEHUEM MPUMEHEHUEM 3aja4y B 00JacTu | MpUMEHEHUEM
UHPOPMALIMOHHO- | HHPOPMAIIMOHHO- | arPOHOMHH ¢ | uapopMamOHHO-
KOMMYHHMKAIIMOHH | KOMMYHHUKAIIMOHH | IPUMEHEHHUEM KOMMYHHUKaIlMOHH
BIX TEXHOJIOTUI BIX TEXHOJIOTUI MH(POPMAIIMOHHO- | BIX TEXHOJIOTUI
KOMMYHHKaIlMOHH
BIX TEXHOJIOTUI
b1.0.02 - H.1 | OGyyaromuiicss He | OOyuaromuics OO6yuatomuiicst ¢ | OOydarommiics
BJIQJICET METOIaMu | cabo BJIQJICET | HEOOIBIIMMHU CBOOOJHO BIAjCET
u HaBbIKAMU | METOJIaAMHU U | 3aTpyJIHEHUSIMU MeTOoAaMH u
PUMEHECHUS HABBIKAMU BIIQJICET METOJIaMH | HABBIKAMHU
OCHOBHBIX 3aKOHOB | IPUMEHEHHS u HaBbIKaMU | IPUMEHEHUS
€CTECTBEHHOHAYYH | OCHOBHBIX 3aKOHOB | IPUMEHEHUS OCHOBHBIX 3aKOHOB
BIX TUCUHUIUIMH JUISl | €CTECTBEHHOHAYYH | OCHOBHBIX 3aKOHOB | €CTECTBEHHOHAYYH
pelIeHus BIX TUCLUTUIMH JUISI | €CTECTBEHHOHAYYH | BIX TUCIUTUIAH JJIs
CTaH/IapTHBIX pelieHus BIX JUCLHUIUINH [Tl | peIIeHUs
3amad B 00ONacTH | CTaHJAPTHBIX pelieHus CTaHJIaPTHBIX
arpoOHOMUU c | 3amauy B 0OJACTH | CTaHIAPTHBIX 3amay B oOJactu
MPUMEHEHHEM arpoOHOMUU c |3amad B 00JacTH | arpOHOMHHU C
UH(OPMALIMOHHO- | IPUMEHEHUEM arpoHOMUU C | IpUMEHEeHHEM
KOMMYHHKAIIMOHH | HHPOPMAIIMOHHO- | IPUMEHEHHUEM nH(OPMALIMOHHO-
BIX TEXHOJIOTUI KOMMYHHMKAIIMOHH | UH(QOPMAIIMOHHO- | KOMMYHHUKAI[MOHH
BIX TEXHOJIOTHIA KOMMYHHKAIIMOHH | BIX TEXHOJOTUI

BIX TEXHOJIOTUH
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NJI-1nk-¢BeiOupaeT onTuManbHbie BUABI YI00pEHUH ¢ yueToM OMOJIOTHUECKUX 0COOEHHOCTEH
KyJIBTYDP ¥ IOYBEHHO-KJIMMAaTHYECKUX YCIOBUI

Kputepuu u mkana oieHUBaHUsI pe3yJIbTaTOB O0yUYEHUS MO JUCIUILINHE

®op l\gg)l}{,CMHe HenocraTouynni JlocraTounsrit Cpennuit Bricokuii
YPOBEHb YPOBEHb YPOBEHb YpOBEHb
b1.0.02 -3.2 | OGyuvaroruiicss He | OOyuaromuics OO6yuatommiicss ¢ | OOyyJaromuiicss ¢
3HaeT  OCHOBHBIE | CJIab0 3HAeT | HE3HAYUTEIBHBIMHU | TpeOyeMoii
BUIBl yIOOpPEHHM, | OCHOBHBIC  BHJBI | OIIUOKAMH U | CTENICHBIO
Ouosornyeckue ynoOpeHuH, OTIENTbHBIMU MIOJTHOTBI u
OCOOEHHOCTHUKYJIBT | OMOJIOTHYECKHE nmpoOenaMy  3HAeT | TOYHOCTH  3HAET
yp ¥ TIOYBEHHO- | 0COOCHHOCTHKYJBT | OCHOBHBIE  BHJIBI | OCHOBHBIC  BH[BI
KJIIMMAaTHYECKHE yp ¥ TIOYBEHHO- | yIOOpEeHUH, yaoOpeHui,
YCIIOBHS UX | KIMMAaTUYECKUE OMOJIOTUYECKHEe OMOJIOTUYECKHEe
BO3/ICITIBIBAHUS YCIIOBHS UX | 0COOCHHOCTUKYJIBT | OCOOCHHOCTHKYJIBT
BO3/ICTIBIBAHUS Yyp M TOYBEHHO- | yp U TIOYBEHHO-
KITUMaTH9IEeCKHE KITUMaTH9IEeCKHE
YCIIOBHS UX | yCIOBHS ux
BO3/CTIBIBAHUS BO3/CIIBIBAHUS
b1.0.02 - V.2 | OGyyaromuiics He | OOyvaronuiics OOyuarommiics OOyuarommiics
yMeeT BBIOHMpaTh | cl1abo yMeeT | ymeer C | ymeer BBIOHMpaTh
ONITUMAJIbHBIC BBIOMPATH HE3HAUYUTEIbHBIMU | ONTUMAaJIbHBIC
BUIBI yIOOPEHUH C | ONTUMAIIbHBIE 3aTpyAHCHUSMH BUJIBI yIOOpEHUH ¢
y4ETOM BUBI yIOOpEHUH ¢ | BHIOMpATh Y4ETOM
OHMOJIOTUYECKHUX YYETOM ONITUMAITbHBIE OMOJIOTUIECKHUX
ocoOeHHOCTeH OMOJIOTHYECKUX BUIBI yIOOpEHU# ¢ | 0COOCHHOCTEN
KYJIBTYP U | ocoOOEHHOCTEH Y4eTOM KYJBTYp "
MIOYBEHHO- KYJIBTYp U | OMOIOTHYECKUX MOYBEHHO-
KIIMMAaTHYECKUX TIOYBEHHO- ocoOeHHOCTEeH KITMMaTHIECKUX
YCIIOBHM KIIMMaTUYECKUX KYJIBTYp U | yCIIOBUU
YCIIOBUU MMOYBEHHO-
KIIMMaTUYEeCKUX
YCIIOBUM
b1.0.02 - H.2 | OGyuatomuiics He | OOyyaromuiics OOyuatonumiics ¢ | OOyuaromuiics
BJIaieeT MeTomaMu | ci1abo BJIaeeT | HEOOJIBIINMU CBOOOIHO BIaAeeT
OTIpeNieIeHus METOAaMHU 3aTpyAHECHUSIMH METOAaMHU
ONITUMAITBHBIX OTIpeIeIICHUS BJIaJICET METO/aMH | ONPEIEIICHUS
BUJOB yJIOOpEHUH | ONTUMAIBHBIX OTpeIeIeHUs ONITUMAJIBHBIX
c YYETOM | BUJIOB yIOOPEHHH | ONTUMAILHBIX BUJIOB yIOOpEeHHI
OMOJIOTHYECKUX c Y4eTOM | BUIOB yNOOpeHHUi | C y4ETOM
0CcoOeHHOCTEH OMOJIOTHYECKHUX c Y4ETOM | OMOJIOTUYECKHUX
KYJbTYp U | ocoOeHHOCTEeH OMOJIOTUYECKUX ocoOeHHOCTeH
TIOYBEHHO- KYJIBTYP U | OcCOOCHHOCTEH KYJBTYp u
KIMMAaTUYECKUX MOYBEHHO- KYJIbTYp U | TIOYBEHHO-
yCIOBHI KIIMMAaTHYECKUX MTOYBEHHO- KITMMaTHIECKUX
YCIIOBHM KIIMMaTU4YECKUX yCII0BUI
YCIIOBUM

NI-2nk-sPaccunThiBaeT 10361 yI0OpEHUI (B JCHCTBYIONIEM BEIIECTBE U (PU3MUECKOM Macce) Mo/
IUTAHUPYEMYIO YPOKalHOCTh C MCIIOJIb30BAHUEM OOLIETIPUHSATHIX METO/I0B

‘ dopmupyembie

Kputepun u 1mkasna olieHUBaHUS Pe3yJIbTaTOB O0YUYEHHUS MO JUCLIUTUINHE
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3VH HenocraTouHni JlocraTounsbIit Cpennuit Bricokuii
YpOBEHBb YpOBEHBb YpOBEHb YpOBEHb
b1.0.02 -3.3 | OGyuvaroruiicss He | OOyyaromuics OO6yuatommiicst ¢ | OOyyvaromuiicss ¢
3HaeT ciabo 3HAeT | HE3HAYUTEIBHBIMHU | TpeOyeMoii
OOIIETTPUHSATHIE OOIIeNTPUHSATHIE omuOKamMu U | CTETICHBIO
METOJBI  pacyéra | MeTOABl  pacuéTa | OTJACIbHBIMU MTOJIHOTBI u
1103 ynoOpenuit (B | 103 yaoOpeHuil (B | mpoOenamMu 3HAET | TOYHOCTH  3HAET
NENCTBYIOIEM JENCTBYIOIEM OOIIETTPUHATHIC OOIIETTPUHATHIC
BEILIECTBE U | BellecTBe W | METOABI  pacyéra | METOABI  pacuéra
duznueckoit duznueckoit 103 ynoOpeHuil (B | 103 ynoOpenuii (B
macce) IoJ1 | Macce) MoJ| | IEUCTBYIOIIEM JEWCTBYIOIIEM
TUTAHUPYEMYIO TUTAHUPYEMYIO BEIIECTBE U | BEUIECTBE U
YPOXKaHHOCTh YPOXKaHHOCTh buzmveckoit buzmveckoi
macce) oJ, | Macce) noj
IUTAHUPYEMYIO IUTAHUPYEMYIO
YPOKaHOCTb YPOKaHOCTb
b1.0.02 - V.3 | OGyuvaromuiicss He | OOyuaromuics OO6yuarommiics OO6yuarommiics
yMeeT ciabo yYMEET | yMeeT c | ymeer
paccuuTHIBaTh paccuuTHIBaTh HE3HAYUTENIbHBIMH | PACCUUTHIBATH
03Bl yMOOpeHuit | 103l  YAOOpEHUM | 3aTpyTHEHUSIMU J03bl  yIoOpeHwmid
(B nmeHcTByromeM | (B JIEHUCTBYIOIIEM | PaCCUUTHIBATH (B JEHCTBYIOIIEM
BEIIECTBE U | BEIECTBE U | 1036l  ya0oOpeHwMil | BeliecTBe u
buznIecKoit buznIecKoit (B nmeiicTByromieM | pusnyueckon
Mmacce) o[ | Macce) O] | BEIIECTBE U | Macce) oJT
IUTAHUPYEMYIO IUTAHUPYEMYIO ¢buznueckoi IUTAHUPYEMYIO
YPOKAMHOCTh C | YPOXKaHHOCTD ¢ | Macce) MOJl | YPOKauHOCTb c
UCIIOJIb30BAaHUEM | UCIIOJIb30BAHMEM | TUIAHUPYEMYIO HCIOJIb30BaHUEM
OOIIETTPUHATHIX OOIIETTPUHATHIX YpOXKaMHOCTh C | OOLEnPUHATHIX
METO/IOB METOJIOB UCIIOJIb30BAaHUEM | METO/IOB
OOIIENPUHSATHIX
METOJIOB
b1.0.02 - H.3 | OGyuatomuiics He | OOyyaromuiics OOyuatonmiics ¢ | OOyyaromuiics
BJIAJIEET citabo BJIaeeT | HEOOJIBIINMU CBOOOIHO BIageeT
OOIIETIPUHATHIMEA | OOIIENIPUHSITHIMU | 3aTPYAHCHUSIMH OOIIETPUHSATHIMA
METOJAaMH PACyETa | METOJAMH PAcCU€Ta | BIAJECeT METOJAMH pacuéra
03 yaoOpenuid (B | 103 ymoOpeHuil (B | OOMIEIPUHATHIME | 103 yaoOpeHwid (B

JIEUCTBYIOIIEM JIEUCTBYIOIIEM METOJIaMH pacuéra | JeUCTBYIOIIEM
BEILIECTBE U | BEIIECTBE U | 103 yaoOpeHuil (B | BelIecTBe u
buznIecKoi buznIecKoit JEHCTBYIOMIEM buzmveckoi
Macce) o[ | Macce) O] | BEIIECTBE U | Macce) (it
IUTAHUPYEMYIO IUTAHUPYEMYIO ¢buznueckoit IUTAHUPYEMYIO
YPOKAMHOCTh YPOKAMHOCTh Mmacce) MOJl | YPOKauHOCTb

IUTAHUPYEMYIO

YPOKalHOCTb

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

MPUHIIUIIOB IPUMEHEHUS YI00pEeHUH U TpeOOBaHUI SKOIOTHYECKO 0€30MacHOCTH

Kputepuu u mikana oieHUBaHUSI PE3yJIbTaTOB O0yUYEHUS MO JUCIUILINHE

®op Ngg)l}{feMme HenocraTouHnit JlocraTounsbrit Cpennuit Bricokuii
YPOBEHb YPOBEHb YPOBEHb YPOBEHb
b1.0.02 -3.4 | OGyuaroruiicss He | OOyuaromuics OOyuatommiicss ¢ | OOy4Jaromuiicss ¢
3HaeT  OCHOBHBIE | cl1abo 3HAET | HE3HAYUTEIbHBIMHU | TpeOyeMoii
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MPUHIIMIIBI OCHOBHbIE omuoKaMu U | CTETIEHbIO
COCTaBIICHUS TIPUHIIAIIBI OTJICTbHBIMU MTOJIHOTBI u
riaHa COCTaBJICHUS npoOenaMy  3HAET | TOYHOCTH  3HAET
pacnpeeneHus TIaHa OCHOBHBIC OCHOBHBIC
ynoopeHuit C | pacripeneneHus TIPUHIIMIIBI TIPUHIIMIIBI
coOroieHIEeM yaoOpeHuit C | cocTaBieHHS COCTaBIICHUS
HAy4YHO- coOroeHreM rJiaHa rJiaHa
000CHOBAaHHBIX HAyYHO- pacmpeseneHus pacmpeeneHus
npuEMOB 000CHOBAaHHBIX yaoOpeHuit ¢ | ynobpenuit c
MPUMEHEHUS puEMOB coOIroIeHreEM coOIroIeHrEM
yaoOpeHuit U | IPUMEHEHUS Hay4HO- HAy4HO-
TpeboBaHMi yaoOpeHui 1 | 000CHOBaHHBIX 000CHOBaHHBIX
HKOJIOTUYECKOU TpeOoBaHUI IPUEMOB IPUEMOB
0e30MmacHOCTH 9KOJIOTHYECKOM MIPUMEHECHUS MIPUMEHEHUS
0€3011aCHOCTH ynoopeHuit U | yaoOpeHwuii U
TpeboBaHUH TpeboBaHUH
3KOJIOTUYECKOMN 3KOJIOTUYECKOU
0€30MacHOCTH 0€30MacHOCTH
b1.0.02 - V.4 | OGyuvaroruiicss He | OOyuaromuics OO6yuarommiics OO6yuarommiics
yMEET COCTaBJISTH | ClIabo yMeEeT | yMmeeT C | yME€eT COCTaBISATh
1aH COCTaBJIATh IUIAH | HE3HAYUTENIbHBIMH | TJIaH
pacnpeneneHus pacnpeneneHus 3aTpyIHEHUSMU pacmpeseneHus
yaoOpeHuit ¢ | ynoopenuit C | COCTaBIATh IUIAH | yAOOpeHUH c
co0uroIeHeM co0uroIeHeM pacripeienieHus co0III0ICHHEM
HAy4YHO- Hay4YHO- yaoopeHuit C | Hay4HO-
000CHOBaHHBIX 000CHOBaHHBIX coOIroIeHrEM 000CHOBAaHHBIX
MIPUHIIAIIOB MIPUHIIAIIOB HAy4HO- MIPUHIIAIIOB
PUMEHEHUS PUMEHEHHUS 000CHOBaHHBIX MIPUMEHECHUS
yaoOpeHuit u | ynobpenuit U | IPUHIUIIOB yaoOpeHuit u
TpeOOoBaHM TpeOoBaHM MIPUMEHEHUS TpeboBaHUH
JKOJIOTUYECKOU JKOJIOTUYECKOU ynoopenuit U | OKOJIOTHYECKOU
0e30macHOCTH 0e30macHOCTH TpeboBaHUH 0€301acHOCTH
3KOJIOTUYECKOU
0€30MacHOCTH
b1.0.02 - H.4 | OGyuaromuiicss He | OOyuaromuics OO6yuatomuiicst ¢ | OOGydarommiics
BJIQJICET METoAaMHu | cabo BJIQJICET | HEOOIBIIMMHU CBOOOJHO BIAfCET
u crocobamMu | METOAaMHU U | 3aTpyJHEHUSIMU METOJIaMHU u
COCTaBIICHUS IUTaH | CIIOCOOaMU BIIQJICET METOAAMH | criocobaMu
pacnpeneneHus COCTaBJICHUS IUIaH | U criocobaMu | COCTaBlIEHUs IIJIaH
yaoOpeHuit Cc | pactipeneneHus COCTaBJICHHS IUIAH | pacrpeselieHus
coboIeHreM yaoOpeHuit C | pacupeneneHus ynoOpeHui c
HAy4YHO- coOroAeHIEeM yaoOpeHuit c | cobmoeHneM
000CHOBAaHHBIX Hay4HO- COOIOICHIEM Hay4HO-
MIPUHITUTIOB 000CHOBaHHBIX Hay4YHO- 000CHOBaHHBIX
MPUMEHECHUS MPUHIIAIIOB 000CHOBaHHBIX MIPUHIIAIIOB
yao0peHuit U | IpUMEHEHUS MIPUHIIUIIOB MIPUMEHEHUS
TpeOoBaHUI ynoOpeHuit U | IpPUMEHEHUs ynoopeHuit U
9KOJIOTUYECKON TpeboBaHMit ynoOpeHui U | TpeOOBaHMIt
0€3011aCHOCTH 9KOJIOTUYECKOU TpeOoBaHUI JKOJIOTUYECKON
0e30MmacHOCTH HKOJIOTMYECKOI 0€30MacHOCTH
0€30MacHOCTH

NI-4nk-¢ Onipenenser o01Lyto MOTpeOHOCTh B yIOOPEHUAX U COCTABIISAET 3asIBKM HAa UX IPUOOpETEeHUE
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Kputepuu u mikana oieHUBaHUsI pe3yJIbTaTOB O0yUYEHUS MO JUCIUILINHE

®op Ngg)l}{feMme HenocraTouHni JlocraTounsrit Cpennuit Bricokuii
YPOBEHb YPOBEHb YPOBEHb YpOBEHb
b1.0.02 -3.5 | OGyuaromuiicss He | OOyuaromuics OO6yuatommiicss ¢ | OOyyJaromuiicss ¢
3HaeT CrocoObl U | ciabo 3HAeT | HE3HAYUTEIBHBIMHU | TpeOyeMoii
MPUEMBI CIocoObI U | ommOKamMu U | CTETICHBIO
OTIpeNieIeHus PUEMBI OTJICIbHBIMU MTOJIHOTBI u
oOmei ompeIeIeHUs nmpoOenaMyd  3HAeT | TOYHOCTH  3HAET
NOTPEOHOCTH B | oOmeit CTIIOCOOBI U | CIOCOOBI "
yA0OpEHUAX U | MOTpeOHOCTH B | MpUéMBbI PUEMBI
COCTaBJICHUHU ynoOpeHusx U | ompeencHus OTIpeIeTICHUS
3asBKM HA  HUX | COCTaBJICHUU oO0mmen oO0mmen
npuolOpereHue 3a8BKM  Ha  MX | HOTPEOHOCTH B | HOTpeOHOCTH B
npuoOpeTeHne ya00peHusIx U | yA0OpeHUIX u
COCTaBIICHUH COCTaBJICHHUH
3agBKM HAa WX | 3aBKH Ha  HX
npuodpeTeHue npuodpeTeHue
b1.0.02 -V.5 | OGyuvaroruiics He | OOyuaromuics OO6yuarommiics OO6yuarommiics
yMEEeT OIpEeaesiTh | ciadbo yYMEET | yMeeT C | yMeeT ompenemsTh
001y10 OTIPENIETISATh HE3HAYHUTEIbHBIMU | OOIIYIO
noTpeOHOCTh B | 0o01mIyI0 3aTpyIHEHUSIMU noTpeOHOCTh B
yA0OpEHUIX U | MOTPeOHOCTH B | ONpeaesITh ya00peHusIx u
COCTaBISITH3ABKU | YAOOPEHUSIX U | o0mIyto COCTaBJIATh3asBKU
Ha WX | COCTABJIAThH 3asiBKH | TIOTPEOHOCTH B | Ha ux
npuolOpereHue Ha UX | y1oOpeHusx U | mpuoOpeTeHne
npuoOpeTeHue COCTABIISITh 3asIBKU
Ha ux
npuoOpeTeHne
b1.0.02 - H.5 | OGyuatomuiics He | OOyyaromuiics OOyuatonmiics ¢ | OOyuaromuiics
BJIAJIEET citabo BJIafeeT | HEOOJIBIINMU CBOOOIHO BIageeT
crioco0amu criocodamu 3aTpyIHEHUSIMU criocobamu
OTIpeIeIICHUS OTIpeIeIICHUS BJIaJIeeT OTIpEIeIICHUS
o0riei o0riei criocobamu o0reit
MOTpeOHOCTH B | MOTpeOHOCTH B | OIpeeIeHHs nmoTpeOHOCTH B
yI0OpeHUsX U | ynoOpeHusx u | o0mieit YAOOpEHUSX u
COCTaBJICHUS COCTaBJICHUS noTpeOHOCTH B | COCTaBJICHUS
3as5BKM Ha WX | 3aBKM Ha WX | yIOOpeHUsX U | 3a9BKM  HAa  UX
npuoOpeTeHne npuoOpeTeHne COCTaBJICHHS npuoOpeTeHne
3asiBKH ~ Ha  HX
npuoOpeTeHne

3. TunoBble KOHTPOJIbHBIE 3aJaHNS U (MJIH) HHbIe MATEPUAJIbI, HEOOXOAUMBIE 115l OLEHKH
3HAHMA, YMeHHUii, HABHIKOB H (MJIH) ONBITA AeSITeIbHOCTH, XapaKTePU3yOIHNX
chopMHPOBAHHOCTH KOMIIETEHIIUI B MpoLecce OCBOCHU S JUCIUIIMHBI

VYyebHOo-MeToaNYecKue pa3paboTku umerotcs B Hayunoit  Oubiamoreke AIIEKTPOHHON
nHpopmannoHHo-00pa3oBarenbHoil cpene PI'BOY BO HOxHo-Ypansckuii [AY:
1. Arpoxumust [DIeKTPOHHBIN pecypc] : METOAMYECKUE YKa3aHUs 110 U3YUCHUIO JUCUUIUINHBI U

3aJJaHus JUTs1 KOHTPOJIBHOM paboThI sl 00y4YaronuXcs 1Mo mporpaMmmMamM OakaiaBpuara (3a0qHast
¢dbopma oOyuenus)[mo Ha-npaBiaeHusIM MOATOTOBKH: 35.03.05 «CanoBoactBo», 35.03.07 «TexHomorus
MIPOM3BOJICTBA U TIEPEPAOOTKHU CEIBCKOXO03IUCTBEHHOU MpoayKium» | / coct. Cunsisckuit U. B. ;
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OxHo-Ypanbckuit 'AY, UHcTuTyT arposkonorun .— Muacckoe: FOxHo-Ypansckuii 'AY, 2020 .—
35 c. http://nb.sursau.ru:8080/localdocs/iae/ppm162.pdf

2. XUMHUYECKUH COCTaB U MUTAHUE PACTEHUH [DIEKTPOHHBIA pecypc] : ydeOHO-MEeTOI.
yKa3aHWs I JIaOOpAaTOPHBIX 3aHATHM [y OakamaBpoB OYHOM W 3a0uHOM (opM oOyueHus
HanpasyieHui 35.03.03 Arpoxumust u arponousoseneHue; 35.03.04 Arponomust; 35.03.07 TexHonorus
MPOM3BOJICTBA U TMEPEpPabOTKH CENbCKOXO3sicTBeHHON mponykuuu] / FOxuo-Ypansckuii ['AY,
WuctutyT arposkosnorud ; coct. W. B. Cunsckuii. - Muacckoe: FOxno-Ypanbsckuit 'AY, 2018. - 36 c.
Anpec B cetu: http://nb.sursau.ru:8080/localdocs/iae/ppm 120.pdf

3. XuMH4ecKass MeMopalus Mo4YB : y4eOHO-METOAMUYECKass pa3padoTKa MO JUCIUIUINHE
«Arpoxumusi» s 6aKaaBpoB OYHOW W 3a04HOM (popM oOydeHMs, 00yUJalOIMMUXCs TT0 HAPABICHUSIM
noarotoBku: 35.03.03 Arpoxumus u arpornousBoBeaenue, 35.03.04 Arponomus, 35.03.05 CagoBoacTBo
/ coct. N.B. Cunsisckuii ; FOxHo-Ypansckuii ['AY, UuctutyTt arposkonorun .— Mmuacckoe: FOxHo-
VYpanbckuii 'AY, 2020 .— 31 ¢. — Pexum noctyna: http://nb.sursau.ru:8080/localdocs/iae/ppm159.pdf

4. [ToyBa KaKk MCTOYHWK MUTAHUS ISl PACTCHHUH : yudeOHO-MeToAn4ecKas pa3paboTka 1o
IUCLUUIUINHE «ATPOXMMHUsSI» Uil OaKajJaBpOB OYHOM W 3a04HOM (popM oOydeHHs, 00ydaromuxcs 1Mo
HanpasieHusM noarotoBku: 35.03.03 Arpoxumus u arponouBoBeneHue, 35.03.04 ArpoHomus,
35.03.05 CamoBoactso / coct. 1.B. Cunsckuii ; KOxno-Ypansckuit I'AY, UHcTUTyT arposkosorun
— Muacckoe: IOxHo-Ypanbckuit T'AY, 2020 — 34 C. — Pexum
nocryma: http://nb.sursau.ru:8080/localdocs/iae/ppm160.pdf

4. MeToauveckne MaTepuaJbl, ONpeaesiolne NpoueIypbl OHeHUBAHNS 3HAHUI, YMEHUIA,
HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH, XaPAKTEPU3YIOIIUX C(POPMUPOBAHHOCTH
KOMIIeTeHII M

B nmaHHOM pasznene METOOMYECKHE MAaTepHallbl, ONPEIEISIONIME NPOLEIypbl OLICHUBAHUSA
3HaHUH, yMEHUI, HaBBIKOB, XapaKTEpU3YIOMIMX 0a30BbI 3Tam (HOPMUPOBAHHMS KOMIIETEHIMH IO
OUCLMILUINHE «ATpOXUMHS», INPUBEACHBI NMPUMEHHUTEIBHO K KAKIOMY H3 HCIOJIb3YyEMBIX BHUIOB
TEKYILEro KOHTPOJISL yCIIEBAEMOCTH U TPOMEKYTOUHOM aTTeCTalli 00yYatOIIUXCs.

4.1. OueHo4Hble cpeacTBA 15 IPOBeeHNs TEKYIIero KOHTPOJIsl yClIeBaeMOCTH, B TOM
4yKc/ie MPAKTHYeCKOH MOATOTOBKH

4.1.1. Otuér mo 1abopatopHO padboTte

Ot4er mo 1abopaTopHO PabOTE UCTIONB3YETCS IS OIEHKU KadecTBa OCBOCHUS 00yYarOIIUMCS
OCHOBHOH TpO(eCCHOHATHLHONH 00pa30BaTEIILHOW MPOTPaMMBI 1O OTICIBHBIM TEMaM JIUCIUTUINHBL
Coneprxanue u popma oT4eTa 1o Jab0opaTOPHBIM padOTaM MPUBOAUTCS B METOJUUECKUX YKA3aHUAX K
nabopatopupiM pabotam (. 3 ®OC). CoxepxkaHue oTueTa W KPUTEPUH OIEHKH oOTdera (TadI.)
TOBOJIATCS 10 CBEJCHHsI 0OydJaroUIMXcsl B Havyane 3aHATHA. OTUeT OIEHUBACTCS OIL[CHKOU «3auTeHO»,
«He 3auTeHO». OIleHKa «3a4TeHO» CTaBHTCS OOydarommMmcs, ypoBeHb 3YH KOTOpBIX COOTBETCTBYET
KPUTEPHUSIM,  YCTAaHOBJICHHBIM  JUISI  TOJOXHUTEIbHBIX  OLEHOK  («OTIMYHO»,  «XOPOIIO»,
«YIOBJIETBOPUTEIHHO» ). OlleHKa 00BSABISIETCS] 00yJaroIeMyCsl HEIOCPEICTBEHHO MOCTIE CIaYH OTYETA.

IlIkana Kpurtepuu onenunBanus

- U3JI0KEHHE MaTepuasa JJOTHYHO, TPAMOTHO;
- cBOOOIHOE BIIAICHUE TEPMHUHOIOTHEH;

- YyMEHHE BBICKa3bIBaTh U OOOCHOBAaTh CBOU CYXKICHMSI MpPHU OTBETE Ha
KOHTPOJIBLHBIE BOIIPOCEL;

OreHka «3a4TeHO» - YMEHHE MPOBOJUTH U OLEHUBAThH PE3yJIbTaThl U3MEPEHUH;

- CIIOCOOHOCTH pa3peniatb KOHKPETHBIE CUTYAlHH (JIOMYCKAETCs HATUYHE
MaJIO3HAYUTENIbHBIX OLIMOOK WJIM HEIOCTaTOYHO IIOJIHOE PaCKPbITHE
COJIepaHusl BOIPOCA WU MOTPEIIHOCTh HEMPUHIUMITUATIBLHOTO XapaKTepa
B OTBETE Ha BOMPOCHI).
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O1LieHKa «HE 3aYTECHO»

- OTCYTCTBUE HEOOXOAWMBIX TEOPETUYCCKUX 3HAHWH; MOMYIIECHBI OMINOKH
B OIIPCACICHUU MOHATUH U ONHUCAHUU HU3Yy4aCMbIX SIBJICHUH U mponeccos,
MCKa)XKEH WX CMBICII, HE TIPaBUIIBHO OIEHUBAIOTCS PE3YJIbTAThl H3MEPEHHIA;
- HE3HaHWE OCHOBHOTO Marepualia y4eOHOW MpOTrpamMMBbl, TOMYCKAIOTCS
rpyObIe OITMOKU B U3JIOKEHUH.

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

(HEyIOBJIETBOPUTEILHO)

Ikaja Kputepun onieHuBanus

- 00y4JarOIIMICs TTOJIHO YCBOMJI yUYeOHBIN MaTepHalr,
- MPOSIBJISIET HABBIKU aHANN3a, 0000IIECHNS, KPUTUIECKOTO OCMBICICHUS U
BOCTIpUATHSA HH(POpPMAIMK, HABBIKM OMNHCAHUS OCHOBHBIX (PU3MUYECKUX
3aKOHOB, SIBJICHHI U IIPOLIECCOB;

Ouenka 5 - Marepuaql HU3J0KEH TIPaMOTHO, B ONPEACICHHONW JIOTMYECKOU

(OTIHHO) MOCIIEI0BATEIHHOCTH, TOYHO MCTIOIB3yEeTCS TEPMHUHOIOTHS;
- TI0Ka3aHO YMEHHE WJUIIOCTPUPOBATh TEOPETUUYECKUE TMOJIOKEHUS
KOHKPETHBIMU IIPUMEPaMH, IPUMEHSITh UX B HOBOUM CHTYaIluH;
- IPOJIEMOHCTPUPOBAHO YMEHUE peniaTh 3a/1a4H;
- MOryT OBITh JOMYIIEHBl OJHA—JBE HETOYHOCTH TPU OCBEIICHUU
BTOPOCTETIEHHBIX BOIPOCOB.
OTBET YJOBIIETBOPSIET B OCHOBHOM TPEOOBaHUSAM Ha OICHKY «5», HO TpHU
3TOM MMEET MECTO OJIMH U3 HEJOCTaTKOB:

OueHka 4

(xopo1o) - B YCBOGHHUH y4eOHOTrO Marepuaja JOMyIIeHbl HeOOoIbIIe MpoOemsl, He
MCKa3MBIINE COJIEpPKaHNE OTBETA;
- B PEIICHUH 3a]1a4 JOMYIICHb He3HAYUTEIbHBIC HETOUYHOCTH.
- HETIOJTHO WJIM HETIOCJIEZIOBATEIbHO PACKPBITO COIepKaHUE MaTepHala, HO
MOKAa3aHO 00Illee MOHUMAHUE BOMPOCAa W MPOJEMOHCTPUPOBAHBI YMEHUS,
JIOCTAaTOYHBIE JUIsl JAIbHEHUIIEro YCBOEHUSI MaTepuaa;

Oneika 3 - IMEJIUCh 3aTPyAHEHUS WIH AOMYIIECHBI OIUOKU B ONIPEACTICHUH TOHITHH,
MCIIOJIb30BaHUU TEPMUHOJIOTUH, OTIUCAHUU (PU3UUECKUX 3aKOHOB, SBJICHUMN

(YIOBIIETBOPUTENHHO)

U TIPOLECCOB, pEIIeHUH 3a/a4, HCIPaBIECHHBIC TII0CIEe HECKOIbKHX
HABOJAIIUX BOIIPOCOB;
- HeTIOJIHOE 3HAHME TEOPETHUYECKOT0 MaTepraa; 00yJarouics He MOXKET
IPUMEHUTH TEOPHUIO B HOBOW CUTYalIUH.
- HE pacKphITO OCHOBHOE COZIep)KaHUE yUeOHOTro MaTrepuara;
- OoOHapy)XeHO HE3HAaHWE WM HEMOHWMaHWe OoJbllled wWiIu Haubonee

Onterika 2 BaXHOW 9acTH y4eOHOTo MaTepuarna;

- JIONyIICHBI OMIMOKKW B OMNPEACIICHUHM TOHATHHA, MPU HCIIOIH30BaHUU
TEPMHHOJIOTHH, B OMUCAHUH (PU3NYECKUX 3aKOHOB, SIBJICHHI U MPOIIECCOB,
pelieHuy 3a1ad, KOTOpbIe HE MCIPABIICHBI TIOCIE HECKOIBKUX HABOJISIIHNX
BOIIPOCOB.

4.1.2. TectupoBaHue

TectupoBanue HCIONB3yeTCs IS OLEHKHM KadecTBa OCBOEHHUS OOy4aroIIMMCS OCHOBHOMU
npodeccuoHaIbHON 00pa30BaTeIbHON MPOrpaMMBbI IO OTAEIBHBIM TEMaM WJIU pa3zesaM JUCLUIUIMHBL.
Tect mpencraBnser coOOil KOMIUIEKC CTaHIAPTU3WPOBAHHBIX 3alaHUM, MO3BOJISIOUIMNA YHIPOCTUTH
IpoLeypy U3MEpEHHs 3HaHUH 1 yMeHUH o0ydaromuxcs. O0ydaronumMces BbIIAI0TC TECTOBbIE 3a1aHUS
¢ (OpMyIHPOBKOH BOMPOCOB U MPEIJIOKEHUEM BBHIOpATh OJAMH MPABUIIBHBIN OTBET M3 HECKOJIBKHUX

BAapHWaHTOB OTBETOB.

Ne

OueHouHbIE CpeCTBA Konx u HaumeHoBaHue

TQCTI/IpOB aHue HHAUWKaTOpa KOMIIECTCHINHN
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Ilumanue pacmenuit

1. Kak pacTenus ycBauBaroT MUTaTEIbHbIE BellecTBa?
A) U3 TTIOYBHI U BO3/AYXa;

b) u3 mouBkr;

W3 mouBkl, BOJBI ¥ BO3TyXa.

2. Yto HEOOX0IMMO PACTECHUSIM JJI1 HOPMAJIBHOTO Pa3BUTHS 7
A) Tenno, CBET, DIIEMEHTHI IUTAHMS, BOJIA;

b) sneMenTHl IMTAaHKS;

B) Temno, s1eMeHTHI MUTAHUS, CBET.

3. OcHOBHasl 4acTh 00IIEH MacChl CyXOT0O BEIIeCTBa
A) 6enKu, )KUPBI, YTICBOIBI;

b) 6enku u KupsI;

B) 6enxu u yriaeBozpl.

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

Bb) 5-10%;

B)2-3%;

5. Macca cyxoro BellecTBa B 3j1aKax:

A) 85-88%;

b) 90-95%;

B)70-80%.

7. OCHOBHas 4acTh JIEMEHTAPHOT0 COCTaBa CYXOT'0 BEIIECTBA
A) yriepoJ, Kuciopoz, BOJOpoI, a3orT;

b) yrnepon, Bogopo, azor;

B) Bonopon, a3oT, KUCIOPO/I.

6. ®arounTos 310:

A) 3axBat KJIETKOM TBEPJIbIX YACTHIL;

b) 3axBaT Kanenab JKUJIKHX BEIISCTB;

B) 3axBaT ¥ TBEpABIX U KUJKUX YACTHUII.

7. IIuHOIIUTO3 3TO:

A) 3axBaT Kallellb KUJIKHX BEIIECTB;

b) 3axBar TBepAbIX YACTHII;

B) 3axBaT 1 TBEpABIX U KUJKUX YACTHUII.

Kanuiinvie yooopenus

1. Ponb xayiusi B )KU3HU pacTEHUI ?

a) Kanuii ssBnsieTcs OMHUM U3 OCHOBHBIX JIEMEHTOB
MUHEpaJIbHOI'0 ITUTAaHUS PACTCHUI

6) Co3naeT OyaronpusiHpIe YCIOBUA.

B) OTnyruBaeT BpeIUTeIeH.

2. KpynHble MECTOPOXKACHUS KaTUUHBIX COJICH ?
a) CackaueBaHCKOE MECTOPOKIACHUE

0) BepxaekamMckoe MECTOPOXKICHNE

B) OTO XUMHUECcKasi GopMyIia, CO3JaHHAsE UCKYCCTBEHHO

W-1ork-1
Hcnonb3yer OCHOBHBIE
3aKOHBI
€CTECTBEHHOHAYYHBIX
JUCUHUIIMH U1l PELICHUS
CTaHJApTHBIX  3a/Jady B
00JlacTH ~ arpoOHOMHH  C
MpUMEHEHUEM
UH(POPMALIMOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTUI
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3. Kak noJyty4aroT XJIOPUCTBIN KaJinii?

a) BzauMonelicTBreM THIpOKCHIA KaJIUsl C COJITHON KUCIOTOM:
KOH + HCI — KCI1 + H.0

0) BzanmopericTBreM ruIpOKCHIa Kadus C COJMSTHON KUCIOTOM:
KOH + Cl — KC1 + O2

B) B3aumMopeiicTBueM ruipokcuia Kajius ¢ COJSTHOM KUCIOTOM:
KCl + HC1 — H,O+ KOH

4. Kakune MPOMBIIIJICHHBIC OTXO/bI UCITOJIB3YIOTCA B KaUCCTBC
KaJIMWHBIX ya00peHuii?

a) 'ymyc
0) Onunku

B) Mbu1bHAs BoJa

Muxposnemenmuol u MUKPOYOOOpeHUs

1. MuKpo371€MEHTBI —3TO

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

o0)N ,P K .S ,Ca Mg

B)Al, Br, Z, H20

2.Kakoe coznep:kaHne MUKPO3JIEMEHTOB B PACTEHUSAX !
a)1-10%

6)0,1-1%

B)3-5%

3.Kakue no4Bsl camble OoraTble MUKPOIJIEMEHTAMHU.
a) UepHO3eMHBbIE.

0) JlepHOBO-TTOI30JUCTBHIE

B) CyTJIMHHCTHIE.

4.HenocTaTtok Zn B pacCTEHUSX MPU3HAKH

a) XJI0p03 ¥ PO3E€TOYHOCTh

0) CyXxoCTh BETOK

B) OnajeHre ¥ THUCHHUE TIJI0J0B.

Opeanuuecxue y0oopeHus

1.YTo BXOIUT B COCTAB HaBO3a

a) TBEP/IbIE BBIICIICHUS )KUBOTHBIX, )KUJIKHE BBIJICTICHUS
JKHUBOTHBIX, ITOJCTUIKA

0) TBEp/IbIC BBIJICTICHUS KUBOTHBIX, TTOACTHIIKA

B) JKUJIKUE BBIJCICHUS >KMBOTHBIX, IOJICTHIIKA
2.Uewm GoraThl TBEp/IbIC BBIICICHUS )KUBOTHBIX ?

a) Azot, ¢pochop, xanuit

0) A3oT, pocdop, KampLuid

B) ®ocop, kanpLuit

3. I'maBHas 3a/1aya paMOHAIBHOTO XpaHEHWs HaBO3a
a) YMEHbIIUTH MOTEPU aMMHUaKa

0) YBennuuTh NOTEPH aMMHAKa
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4. K uemy nNpuBOAUT OTCYTCTBHE UM HEIOCTATOK MOJICTHUIIKI
JUTSL HAaBO32

a) Bce ykazaHHbIE HU)KE BapUaHThl OTBETOB

0) yTeuka HaBO3HOM JKIKHU

B) OoJblIMEe TOTEPH AMMHUAYHOTO a30Ta

') YMCHbIIIAET HAKOTJICHUE HABO3a B XO35SHCTBE

5. Yrto 1006aBIAOT Ul yMEHBILIEHUS TOTEPH a30Ta U3 MTUYHETO
nomera?

a) Topd, cyxoii mepernoii, mopouKoBUIHbIN cynepdocdar
0) MOpOIKOBUAHBIN cyniepdocdar

B) Topo, cyxoii neperHoi

') CyXOM MeperHou, MopomKOBHAHBIN cynepdocdar

6. 13 gero coctout Toph?

a) paCTUTEIbHBIX OCTaTKOB, MUHEPAJIbHBIX BEILIECTB

0) MUHEPAJLHBIX BEIIECTB

B) PaCTUTENIbHBIX OCTaTKOB

7.YT0 MpOMCXOAUT MO/ BIMSIHUEM HaBo3a ¢ Tophom?

a) YMEHbIIIAeTCsl KUCIOTHOCTh TOpda, yCUIIUBAETCS
Oumonoruveckast e TEIbHOCTh B KOMIIOCTE

0) yBeTMYMBAETCS KUCIOTHOCTh TOp(a, yCuinmBaeTcs
Oumonoruveckast IesATEIbHOCTh B KOMIIOCTE

B) KUCJIOTHOCTbH OCTA€TCs MPEKHEHN, YCUITMBAETCS
Omooruveckast e TeIbHOCTh B KOMIIOCTE

8. K opranndeckum y1o00peHHUsIM OTHOCSATCS

a) Topd

0) cynbdar Kanus

B) MOUYCBHHA

r) cyniepdocdar

9. Hao3, notepsiBmuii 50 % nepBoHayaibHOTO Beca,
Ha3bIBAETCS:

a) NMepenpeBUINM

0) CBEXXKUM

B) MOJIYNEPENPEBILIUM

T') IEPETHOEM

II) KJIIaCCHYECKUM

10. CBexuit HaBO3 —3TO

a) cnabopas3ioKUBIIASICS Macca, COJIOMa B KOTOPOU COXpaHSIET
NEepPBOHAYAJIbHBIN LIBET U IPOYHOCTD.

0) omHOpOAHAsI Macca, conepKUT 50 % OT UCXOAHON MacChl U
OPraHMYeCcKOro BeuecTna. B Hell HEBO3MOXKHO ONPEIETUTh
JaKe OTIeIbHBIC DJIEMEHTHI MOICTUIIOYHBIX MATEPHUAIIOB.

B) pbIXJiasi 3eMJIMCTasi TEMHAsi OJJHOPOJIHASI Macca, COJIEPIKUT He
6onee 25 % Macchl 1 OPraHNYECKOT0 BEIIECTBA OT HCXOIHOM
BEJIMUMHBI CBEKEro HaBO3a

11. Kakoe coneprkaHue BOJIbl B IOy KHIKOM HaBo3e?

a)mo 90 % Boxbl

6) 90-93 % BoabI

B) Oosiee 93 % BOIBI

13. CkonbKO MecALIEB HYKHO BBIIEP)KUBATH KOMIIOCT, ECIIH B
€ro COCTaB BXOJAT eKaanu, Jisi THOETU BO3MOKHBIX STUI]
reJJbMUHTOB?

a9

0)1
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B)3

1. Kakoe oprannueckoe y1o0peHue Jydiie BHOCUTh JUISl JIETKUX
IecYaHbIX OYB?

a) Ui

0) KOMITOCT

B) KypUHBII TIOMET

2. Kakoii Buz Topa oTiamgaercs ciadoil CTEeHbIO Pa3I0KEeHHS
PACTUTENBHBIX OCTaTKOB U BBICOKOI KHCIIOTHOCTBIO.

a) BEpXOBOH

0) HUBUHHEBIN

B) MIEPEXOAHOMN

3. IlpumeHeHune NTUYbero moMeTa 0co0eHHO 3 (HEeKTUBHO I ?
a) [1m1o10BO-Ar0JHBIX KYJIBTYp, KapTO(des, KOpMOBBIX
KOPHEILIOI0B

0) MJI0J0BO-STOJHBIX KYJIbTYP

B) KapTo(esi, KOPMOBBIX KOPHEILIO0B

') KOPMOBBIX KOPHEIIOA0B, TI0A0BO-SITOHBIX KYJIbTYP

4. TpupocT ypoxas 3a cueT y1oopeHuit

A)50 %;

b) 100%;

B) 20%.

5. Ipu Hemocratke ochopa pacTeHUe UMEET:

A) TEMHO-3€JIEHYIO OKPacCKYy;

b) xenTyro okpacky;

B) xenrto-3erenyro oKpacky.

6. MoueBuHa (kapOaMu) OTHOCUTCA K ...

a) aMHTHBIM YOPEHUSIM

0) aMMHaYHO-HUTPATHBIM yJIOOpPEHUAM

B) aMMHAYHBIM YAOOpEHUAM

7. MoueBuHa 17151 yAOOPEHHI BBITYCKACTCA B ...

a) TPaHyJHUPOBAHHOM BHJIE

0) )KUIKOM BHUIE

B) B BUJI€ KPUCTAJNTMYECKOTO BEILIECTBA

8.Ilpusnaku aeduuura Mo B pacTeHHSIX.

a) CXOHO C a30THBIM I'OJIOIAHUEM, JIUCThS OJIETHO —KEThIe
0) 3amepkKa [IBETCHHUS

B) OrpOMHBIE U TEMHO 3€JIEHBIE JTUCThS

9.Henocrarok B B pacreHusx.

a) YMeHbIIICHHE KOJI-Ba [IBETKOB, ONAJICHHUE 3aBI3eH

0) CyxocCTh U OlaJicHHE TUCTHEB

B) ['HUEeHME OT KOpHS

10. B xakoii mepuo1 BpeMEHHU rojia Jydlie 3ae1bIBaTh NTHUHMA
nomer?

a) OCCHBIO

0) BecHOI

B) JICTOM

NA-1nx-6
BriGupaeT ontumanbHbIe
BUBI YIOOpEHUil ¢ yueTom
OMOJIOTHYECKHUX
0COOEHHOCTEH KyIbTYp U
MOYBEHHO-KJIIMMATHUECKUX
YCJIOBUU
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1. Kakue nponopiuu cyxoro NTUYbEero NoMeTa Hy»KHbI Ha 1
KB.M.

a) 0,2 kr

6) 0,5kr

B) 1 xr

2. Kakue ynoOpeHust 0ka3plBal0T HauOOoJIbIIIee BIUSHUE Ha
BEJIMUYUHY ypokasi?

a) a30THbIE y10OpeHus

0) xanuiinele y1oOpeHus

B) ochopHbIC yAOOpeHUS

3. Kakoe coneprkaHue a30Ta B MOUEBHHE

a) 46%

6) 34,6%

B) 24%

4. Kakoe ynoOpeHrne OTHOCUTCS K (PU3UOIOTUYESCKH IIET0YHBIM?
a) HUTpaT HATPUS

0) HUTpAT aMMOHUS

B) XJIOPU]I Kaus

5. K xakuM y100peHusIM OTHOCUTCS KaJblueBasi ceauTpa’?
a) HUTPaTHBIM yJI00pEHUSIM

0) aMHJTHBIM YJOOpEHUSIM

B) aMMOHUHHO-HUTPATHBIM yI0OPEHHUSIM

6. Kakoe ynobpenue oTHOCUTCS K (PU3UOTOTUIECKH KUCIIBIM?
a) cyab(daTr aMMOHUS

0) KanpLKeBas CeIUTpa

B) HUTPAT HATPUS

7.Pacuet ynoOpeHus Uisi BHEKOPHEBOM MOJIKOPMKUA Mo
yaoOpeHuit

a)50-100rpamm/rexTap

6)10-50rpamMm/rexTap

B)100-150rpamm/rexrap

8.CxonbpKko % neicTBylolero BemecTsa B MoauoaaT aMMOHUS
HaTpus 1 Monubaare aMMOHHMSL.

a)35-50%

6)15-20%

B)5-10%

9.ITpusnaku nedunura Mo B pacTeHUSX.

a) CXOHO C a30THBIM IOJIOJAHUEM, JIUCThS OJIETHO —KENThIe
0) 3aepkKa [BETCHHUS

B) OrpOMHBIE U TEMHO 3€JIEHBIE JTUCThS

10.HenocraTtok B B pacTeHusx.

a) YMeHbIIICHHE KOJI-Ba [IBETKOB, ONAJICHHUE 3aBA3eH

0) CyxoCTh U OlaJicHHE TUCTHEB

B) ['HUEeHME OT KOpHS

11.CKonbKO KT BHOCST B IOYBY OOpMarHuBbIC YA0OPCHHUS.
a)60-100xr /rexTap

6)10-50xr/rexTap

B)100-200kr/rekTap

12.Pacuer CuSO4(cynbdar Mean) BHECEHUS B IOYBY
a)10-12xkr /rexrap

0)1-5kr/rexrap

B)S5-10Kkr/rexrap

W/I-21ik-6
PaccunTeiBaeT 10351
ynoOpenuii (B
JEUCTBYIOILLEM BELIECTBE U
bu3nIecKoi Macce) 1oy
MJIaHUPYEMYIO
YPOKAMHOCTB €
HCIIOJIb30BAaHUEM
OOIICTIPUHSATHIX METOJIOB
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1. Koro tTuna HaBO30XpaHWIHIIE PEKOMEHI0BaHO B
3aCyILUIMBBIX palioHax

a) KOTJIOBAHHOT'O THIIA

0) Ha3eMHOI'0 THIIa

2. Kakoe ynoOpenne cofep>KuT HauOoIbIee KOJTUIECTBO a30Ta?
a) Oe3BOIHBIM aMMHUAK

0) cynbhar aMMOHUS

B) KapOOHAT aMMOHUS

3. K aMMOHMITHBIM y10OpPEHUSM OTHOCHUTCH ...

a) cyab(daTr aMMOHUS

0) aMMOHMITHAs cenuTpa

B) CyJb(OHUTPAT AMMOHUS

4. Kakoe coznep:kaHue a30Ta B aMMHayHOU cenurpe?
a) 34%

0) 24%

B) 16%

5. MexaHu3M B3auMOJICUCTBHS KaTUHHBIX YAOOpEHUH C
IMOYBOI?

a) KaTHOHBI MPOHUKAIOT B MEKIAKETHBIE MPOCTPAHCTBA
0) pacuIeruIeHueM ITyTeM BBIJICIICHUS] KUCIIOT PACTCHUSIMA
6. B xakux ¢opMax comepkuTcst Kaauii?

a) ['panyibl

0) IlmacTer

B) PactBOp

7. OxapakTepu3yiTe JOCTYIHOCTb I PACTEHUH PAa3IMUHBIX
dbopm kanus?

a) Kaynii nouBeHHOr0 pacTBOpa (BOJOPacTBOPUMBIiT)

0) Kanwuii moriomeHHbIi (0OMEHHBIH )

B) Kanuit HeoOMeHHBIH ((PUKCHPOBAaHHBII)

8. CBoiicTBa M1 OCOOEHHOCTH MPUMEHEHHS 3TOT0 YAOOpeHUs?

a) OTOT XUMHUYECKHUH 2JIEMEHT PacTeHUS MOTPEOUTh MOTYT
TOJILKO B PaCTBOPE BOIbI

0) [loTpebnsatoT B m0OOM BUIE

9. Kakoe BnusiHME KaJIMIHBIC yIOOPEHHS OKa3bIBAIOT Ha
CBOMCTBA MOYBBHI?

a) 3MeHeHnsIMU (PU3UKO-XUMHUYECKUX CBOWCTB TOYB
0) He u3meHseT cocTaB MOYBEI

NJI-3nk-6
Cocrasnsier miaH
pacripeneneHus yaoopeHui
C COOJIIOICHNEM HayYHO-
00OCHOBAHHBIX TIPUHITUIIOB
NpUMEHEeHUs y1o0peHuil u
TpeOOBaHMUI IKOJTOTHICCKOM
0€3011aCHOCTH
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1. Kakoe Koanu4ecTBO Kajaus COAEPKUTCA B TIOUBE CEPO3EM?
a) 10 2-3 % (30-50 1/ra B 1aXOTHOM CJIOE)

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

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

2.Pacuer ynoOpeHus 1y1si BHEKOPHEBOH TTOJAKOPMKH Mo
ynoOpenuit

a)50-100rpamMm/rexTap

6)10-50rpamm/rexTap

B)100-150rpamm/rexTap

3.Ckonbko % AeiicTBYyIOIIETO BemecTBa B MonubaaT aMMOHHUS
HaTpusg 1 MonubraTe aMMOHUS.

a)35-50%

6)15-20%

B)5-10%

4. Coneprkanue 001Iero a3oTa B MOJCTUIOUYHOM HaBo3e (%):
a) okoio 0,5

6) oxoyio 1,0

B) okoJ10 2,0

r) okoo 3,0

1) okoJjio 5,0

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

a) HaBO3 Ha TOP(STHOM MOACTUIIKE

0) HaBO3 Ha COJIOME

6.CKOJIBKO KI' BHOCSIT B ITIOYBY OOpMarHuBbIe Y00pEHUsI.
a)60-100xr /rexTap

6)10-50kr/rexTap

B)100-200kr/rekTap

7.Pacuer CuSO4(cynbdat Meau) BHECEHUS B IOYBY
a)10-12xkr /rekrap

0)1-5kr/rexrap

B)S5-10Kkr/rexrap

W/I-41ik-6
Omnpenensier 001TyIO
MOTPEOHOCTH B yA00OPCHHSIX
U COCTABJISICT 3asBKH Ha UX
npuoOpeTeHue

ITo pesymbraTam TecTta OOydaloOmeMycs BBICTABISIETCS OICHKA «OTIHUYHO», «XOPOIIO»,
«YIOBJIETBOPUTEIBHO» WU «HEYIOBIETBOPUTEIHHOY.
Kpurepun ouenuBanus orBera (Tall.) JOBOAATCS 10 CBEACHHUS OOYdYaIOUIMXCS 10 Hayania
TecTUpoBaHus. Pe3ynpTar TectupoBaHUs 00BSABISETCS 00ydaroleMycsli HEMOCPEACTBEHHO IOCIE €ro

cgadu.

Kpurepun oneHuBanus

Ikana
(% npaBUJIbHBIX 0TBETOB)
Onenka 5 (OTIIMYHO) 80-100
Ouenka 4 (xopouio) 70-79
Ouenka 3 (y10BIETBOPUTEIHHO) 50-69
Ouenka 2 (HeyJOBJIETBOPUTEIBHO) meHee 50

4.1.3. KonTposbHas paboTa

KonTtponbHas pabota npeaycMoTpeHa 1j1st 3a04H0i popMbl 00ydeHusl.
KoHTposibHast paboTa OIEHUBAETCS KaK «3aU4TEHO» HIIA «HE 3a4TCHO».
Kpurepun orieHKH KOHTPOJIbHOM paOoThI (Tabl.) TOBOJSTCS 10 CBEICHUS CTYICHTOB HA
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yCTaHOBOYHOM Jiekinu. CopepkaHue, MOPSI0K BBIIOJIHEHUS U TPeOOBaHUS K 0()OPMIICHUIO U3TI0KEHBI
B METOJMYECKUX YKA3aHMIX K BHIMIOJHEHUIO KOHTPOJIBHOU padOTHI: ATpOXUMUS [ DIEKTPOHHBIHA
pecypc] : MeToM4YecKue yKa3aHus M0 U3YYCHUIO TUCITUTUIMHBI U 3aJIaHUs 1711 KOHTPOJIBHOM paOoThI
JUTsl 00y4JaroIIMXCs 1Mo TporpaMmam OakajgaBpuaTa (3aounas popma 00ydeHUs)[TI0 HAIPaBICHUIO
noarotoBku 35.03.05«CanoBonictBo»] / coct. CunsiBckuii U. B. ; FOxno-Ypansckuit TAY, Uuctutyt
arposkoisioruu .— Mmuacckoe: FOxxno-Ypanbckuii 'AY, 2020 .— 37 c.
http://nb.sursau.ru:8080/localdocs/iae/ppm163.pdf

OreHka 00BSBISIETCS CTYACHTY MOCTIE MTPOBEPKH KOHTPOJILHOUPAOOTHI.

HIkana Kpurtepun oneHuBaHusi

O11eHKa «3a4TEHO» CTYJICHT TTOJTHO YCBOWJI YUEOHBIM MaTepua;

- TIPOSIBIISICT HABBIKM aHANN3a, 0000IICHUS, KPUTUIECKOTO OCMBICIICHUS U
BOCIIPUATHS HH(POpMAIINH;

- Marepuang H3J0KEH T'PaMOTHO, B COOTBETCTBUHU C 3a/laHUEM, TOUYHO
HCITOJIB3YETCSl TEPMHUHOJIOTHSI;

- TMOKa3aHO YyMEHUE WUIIOCTPUPOBATH TEOPETHUECKUE TIOJIOKEHUS
KOHKPETHBIMU MTPUMEPAMH, IPUMEHSITh UX B HOBOW CUTYyaIlUH;

- TPOJEMOHCTpHpOBaHa  CHOPMHUPOBAHHOCTH U YCTOWMYHUBOCTH
KOMIIETEHIINI, YMEHUI 1 HABBIKOB;

- MOryT OBITH JONYIICHBl OJHA-ABE HETOYHOCTH TIPH OCBEIICHUHU
BTOPOCTETICHHBIX BOIIPOCOB;
- TpeboBaHUs K 0hOopMIICHUIO PaOOTHI COOTIOICHBI.

- HE PacKpBITO OCHOBHOE COJEpKaHNe YIeOHOT0 MaTepraa;

- OOHapy’>XeHO HE3HaHHWE WM HEMOHMMaHWe OobIIed WiIn HamboJee
BaXHOW 9acTH y4eOHOTO MaTepuarna;

- JOMYIICHBI OIMMOKH B OMNpEICIICHUH TOHSATHHA, TMPH HCIOIH30BAHUU
TCPMHUHOJIOTUH;

- He c(hOopMUPOBaHBI KOMIIETCHIIMU, OTCYTCTBYIOT COOTBETCTBYIOIIUE
3HAHUSA, YMCHHS U HABLIKU;

- TpeboBaHUs K 0hOpMIICHUIO PaOOTHI HE COOTIOCHBI.

O1eHKa «HE 3aUTEHO»

4.2. [Ipouenypsbl U OLlEHOYHBIE CPEACTBA /1JIsl MPOBeAeHHs MPOMEKYTOUHOI aTTeCTALMHU

4.2.1. 3a4deT ¢ OLIEHKON

3auet (nudhepeHIUPOBAHHBIN) SIBIICTCS POPMOI OIIEHKH KaueCTBAa OCBOCHHS OOYYArOIIMMCS
OCHOBHOM MpoecCHOHATBHON 00pa30BaTeIbHON MPOrpaMMBbl IO pasfenamM AUCHUIUIMHBL  [1o
pe3yinbraraM  3adera  OOyYarolemycsi  BBICTABIIICTCS  OIECHKA  «OTJIMYHO»,  «XOPOIIO»,
«YJOBJICTBOPUTEIIBHO», «HCYOBJICTBOPUTEIBHO» B ciiydae au(PepeHIIMPOBaHHOTO 3a4eTa.

3aueT MPOBOAMTCA MO OKOHYAHWM YTEHUS JICKIUW U BBITOJHEHUS JTAOOPATOPHBIX 3aHSATHH.
3aueTHBIM SIBJSETCS TMOCIEIHEEe 3aHATHE MO MUCIUIUIMHE. 3a4eT NPUHHUMAETCS MpEenojaBaTesiMHu,
MIPOBOAMBIIMMHU TaOOPATOPHBIEC 3aHATHS, HIIM YUTAIOIIMMU JICKIIUH TI0 JaHHOW JUCHHIUIMHE. B ciydae
OTCYTCTBHSI BEAYLIEro MpenojaBareis 3adeT MpUHUMAeTcs IpenojaBaTesieM, Ha3HaYeHHBIM
pacmopsbkeHreM 3aBenytomiero kageapoii. C paspemieHus 3aBeayromero kadeapoi Ha 3a4eTe MOKET
MPUCYTCTBOBATH MPENOIaBaTeNb KaQeappl, IPUBICUCHHBIHN AJIs TOMOIIH B IPHUEME 3aueTa.

[IpucyrcTBue Ha 3adere mpemnojaaBarenel ¢ npyrux kKadeap ©0€3 COOTBETCTBYIOIIETO
pacrnopsKeHHsI peKTopa, IPopeKTopa Mo yueOHO! U BocTIUTaTeNbHOM paboTe, Aupekropa MHcTutyTa HE
JIOTTYCKaeTCsl.

3ader mpoBoauTcs B (opmMe yCTHOro ompoca, mHbopmarus o ¢GopMme MpOBEICHUS 3adeTa
JOBOJUTCSI 1O CBEJIEHUsI 00y4JaONIMXCsl B HAYaJIe CEMECTpA.

Jlis mpoBeieHus 3a4eTa BeAyIIHMi pernoaBaTesib HaKaHyHe M0JydaeT B JUPEKTOpaTe 3a4eTHO-
AK3aMEHAIIMOHHYIO BEOMOCTh, KOTOpasi BO3BPAIIA€TCS B IUPEKTOPAT MOCTIE OKOHYAHUS MEPOTIPUSITUS
B JICHb MPOBE/ICHUS 3aUeTa UJIM YTPOM CJIEIYIOIIETO JTHS.
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Bo Bpems 3auera 00y4aromuecss MOTyT OJIb30BaThCS € pa3pelieHus BeIyIero npernoaaBaTess
CIPaBOYHON U HOPMATHUBHOMU JIUTEPATYPOil, IPYTUMHU TOCOOUSIMHU U TEXHUUECKUMU CPEICTBAMU.

Bpems moaroTroBku oTBeTa B YCTHOHM (popMe mpu ciade 3adera JOJHKHO COCTABISATh HE MEHee
20 MUHYT (10 KeTaHUI0 00YUaIOIIEeToCss OTBET MOXKET OBITh TOCPOUHBIM). BpeMs oTBera - He Oonee 10
MHUHYT

[IpenogaBatemnto MpeaoCcTaBseTCs MPaBo 3aJaBaTh 00YUYAIOIIMMCS JOMOJIHUTEIbHBIE BOIIPOCHI
B paMKax ImporpaMmbl JUCHUIIJIINHBI.

KauecTBeHHast OlleHKa «3auTE€HO», BHECEHHass B 3au€THO-9K3aMEHAIIMOHHYIO BEIOMOCTD,
ABIISICTCS PE3YJIBTaTOM YCIICIIHOTO YCBOEHUS Y4eOHOI0O MaTepHaa.

Pe3ynbTar 3auera BhICTABISIETCS B 3a4€THO-IK3aMEHAIIMOHHYIO BEJOMOCTh B JIEHb MPOBEACHUS
3aueTa B MPUCYTCTBUH CaMOTO 00YYaroIIerocs.

[IpenogaBatenu HeCyT NEPCOHAIBHYIO OTBETCTBEHHOCTh 3a CBOEBPEMEHHOCTh M TOYHOCTD
BHECCHMS 3allUCed O pe3ylbTaTax IIPOMEKYTOUYHOM aTTECTallMd B 3a4€THO-IK3aMEHALMOHHYIO
BEJIOMOCTb.

Ecmu OGy‘-I&IOH.IHfICH SABUJICSA HA 3a4CT W OTKA3aJICA OT MPOXOKACHUA aTTCCTAllUU B CBA3U C
HEMOJIFOTOBJICHHOCTHIO, TO B 3a4E€THO-3K3aMEHAIIMOHHYIO BEOMOCTh €MY BBICTABIIECTCS OLICHKA «HE
3aUTEHO».

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

Hapymenne AQUCHMIUIMHBL, CIHCBIBAHWE, WCIOJIB30BAHHWE OOYYAIOUIMMHCS Hepa3pelIeHHbIX
MEYAaTHBIX M PYKOIMCHBIX MaTepHUaIoB, MOOWIBHBIX TeNe(POHOB, KOMMYHHMKATOPOB, IUIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JPYTUX BUAOB JTMYHOW KOMMYHHUKAIIMOHHOHN U KOMIIBIOTEPHON TEXHUKHU BO
BpeMs 3ayeTa 3amnpenieHo. B cinyudae HapymieHus 3Toro TpeOOBaHHUS MpenojaBaTelib 00s3aH yIaluTh
00yyYaroIerocst U3 ayAMTOPUH U MPOCTaBUTh €MY B BEJJOMOCTH OLIEHKY «HE 3aUTCHO».

OOyuyarommMcsi, HE COABUIMM 3a4€T B YCTAaHOBJIEHHBIE CPOKU MO YBa)KUTEIbHOW HpPUYUHE,
HHAWBUAYAJIBHBIC CPOKU MMPOBCACHUA 3aUCTa OMPCACIIAOTCA JTUPCKTOPA I/IHCTI/ITyTa.

OOyuaronuecs, HUMEIOLIME aKaJIeMUYECKyl0 3aJ0JDKEHHOCTb, CHAl0T 3a4eT B  CPOKH,
OIMPCACIIICMBIC YHI/IBepCI/ITeTOM. HH(bOpMaHHH 0 JIMKBUAAIIUU 3a40JDKCHHOCTHU OTMECYAacTCA B
HK3aMEHAIIMOHHOM JIUCTE.

Homyckaercsi ¢ paspeuieHuss qupektopa MHcTuTyTa HOCpoyHasi ciada 3adera C 3aluchio
PE3yJIbTaTOB B 3K3aMEHAI[MOHHBIH JIUCT.

I/IHBaHI/I,Z[BI " Jiuha C¢ OrpaHUYCHHBIMH BO3MOKHOCTAMU 3O0POBBIA MOT'YT CAaBaThb 3a4CThl B
CPOKH, YCTaHOBJICHHbIE WHIUBUIAYaJIbHBIM YU€OHBIM IUTaHOM. MHBanuabl U auia ¢ OrpaHUYEeHHBIMU
BO3MOXHOCTAMHU 3J0POBbs, MMCIOIUC HAPYUICHUA OIIOPHO-ABUTATCIIBHOTO aIlliapara, JOIMyCKaroTCA Ha
aTTeCTallMOHHbIE UCTIBITAHUS B COMTPOBOXKIEHUU aCCUCTEHTOB-COMPOBOXKIAIOIIUX.

[Ipouenypa mpoBeACHHUS MPOMEKYTOYHON aTTECTAlMU I OCOOBIX CIy4yaeB H3JI0XKEHA B

«[TonoxeHnn 0 TeKyIIeM KOHTPOJE YCIEBAEMOCTH M MPOMEKYTOYHON aTTeCTAIlMH O0YYaroIIUXCs 110
OIIOIl OGakanmaBpuara, crneruanutTetra W Marucrparypsl» @OI'BOY BO IOxno-Ypansckmii ['AY
IFAY(IOVYpI'AVY-I1-05-97/04-22 ot 30.08.2022 r.).

O1LIeHOYHBIE CPEACTBA Kon n HaumeHoBaHue
Ne UHJIUKaTopa
Bomnpocs! k 3auety
KOMIETEHIIUU
1 | 1. Arpoxumus, KaKk HayKa, €€ 3a/laud, IPeAMET U METOJbI UCCIIEJOBAHMUSL.
2. UcTopus pa3BUTHS arpOXMMUYECKUX 3HAHUH.
3.Bo3ayniHoe ¥ NOYBEHHOE MUTAaHUE PACTCHUM. N-1onk-1
4. CoBpeMeHHOE MPEJCTABICHUE O MEXaHMW3Max MOTJIOIEHUS 3J1eMeHTOB | Mcnonb3yer
MUTAHUS PACTEHUSMH. OCHOBHBIE  3aKOHBI
5. CopepxaHuie B paCTEHHSIX U BBIHOC C ypOKaeM €CTECTBEHHOHAYUYHBIX
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYP 3JIEMEHTOB MUTAHUS. JTUCLUTLITNH TUTSE
6. [TonsiTie MakpO3JIEMEHT MUTAHUS PACTEHUH, UX POJIb B MUTAHUU U pelieHus
IIPOJYKTUBHOCTU PACTEHUM. CTaHJApTHBIX 3a/1a4 B
00J1aCTH arpOHOMHH C
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7. IloHsAiTHE MUKPORJIEMEHT MUTAHUS PACTEHUM, UX POJIb B MUTAHUH U
MIPOJYKTUBHOCTH PACTEHUMN.
8. BiusiHMe BHELIHUX YCIOBUM Cpebl HA TTOTJIOMIEHUE SJIEMEHTOB
MUTAHUS PACTCHUSMU.
9. MuHepanbHas 4acTh MTOYBBI U €€ 3HAYEHNE B IUTAHUMU PACTCHUM.
10. Oprannueckoe BeIIeCTBO MOYBBI U €r0 3HAYCHUE B TUTAHUU
pacTeHui.
11. [lornotutenbHast CiocOOHOCTH U MOTJIOMIAIONINI KOMIUIEKC TOYB, UX
3HAUEHUE B IMTAHUU PACTEHUM.
12. ArpoXxuMusi KUCJIBIX MIOYB, X MEIHOPALIHSI.
13. Arpoxumusi COJIOHYaKOBBIX U COJIOHIIOBBIX MIOYB, UX MEJIMOPALIUSL.
14. Knaccudukanus MUHEpaIbHBIX YA0OpPEHUH.
15. OcHOBHBIE PU3NYECKUE, XUMUYECKHE U MEXaHUUECKHUE CBOMCTBA
MUHEpaJIbHBIX yA00PCHUI.
16. A30T B )KM3HU PacTEHUM, KPYTOBOPOT a30THCTHIX BELIECTB B CUCTEME
— «II04YBa — PACTCHHUC».
17. Ilpoueccsl aMMoHM(pUKAINK, HUTpU(DUKALINUHU, TeHUTpUPUKALIAN —
UX OTPHULIATENbHAS U [TOJIOKUTENbHAs POJIb B IUTAHUU PACTEHUN a30TOM.
18. Knaccuduxanus a30THBIX YI00peHU, CHIpbE 11 IPOU3BOCTBA,
KpaTKas XapaKTepUCTHKa.
19. HutpatHble y100peHus, UX XapaKTePUCTHKA U TEXHOJIOTHSI
IPUMEHECHMSL.
20. AMMOHUIHBIE YJOOpeHUs, UX XapaKTEPUCTHKA U TEXHOJIOTHS
IIPUMEHECHHUSL.
21. AMMOHUIHO-HUTpaTHbIE yIOOPEHHUS, NX XapaKTEPUCTUKA U
TEXHOJIOTUS IPUMEHEHUSI.
22. AMuiHbIe y10OpeHus, X XapaKTepUCTUKA U TEXHOJIOTUS
IIPUMEHECHHUSL.
23. Kuzakue a30THbIE yI00pEHUS, X XapaKTEPUCTUKA, TEXHOIOTUs
IIPUMEHECHHUSL.
24. ®ochop B )KU3HU PACTEHUH, Coiep:kaHue U cocTaB (hocdopa B
HOYBe.
25. Knaccudukanus ¢pochopHbIX yaoOpeHHid, ChIpbE A1l MPOU3BOCTBA,
KpaTKas XapaKTepUCTHKa.
26. BogopactBopumsie pochopHbie yA0OpeHHs, UX XapaKTepUCTUKA U
TEXHOJIOTUS IPUMEHEHUSI.
27. JINMOHO-IIUTPATHO pacTBOpUMBIE pochopHbIE yIOOPEHUs, UX
XapaKTEPUCTUKA U TEXHOJIOTHsI IPUMEHECHHUSL.
28. Tpyano pactBopuMsle pochopHbIe yI0OPEHUS, UX XapaKTEPUCTHKA
U TEXHOJIOTUs IPUMEHEHHUS.
29. Kanuii B )U3HU pacTEHUH, COAEpKAHUE U COCTAB KaJlus B IIOUBE.
30. Knaccudukanus KanuitHbIX yI0OPEHHIA, CHIPhE JIJIsT TPOU3BOICTBRA,
KpaTKasi XapaKTepUCTHKa.
31. Xnopcoaepxariue KaauiHble yI00peHUs, UX XapaKTepUCTHUKA 1
TEXHOJIOTUSI IPUMEHEHUSI.
32. Kanuiinple ynoOpeHusi, He CoAepIKaIue XJIop, UX XapaKTepUCTUKA U
TEXHOJIOTUSI IPUMEHEHUSI.
33. Knaccudukanust KOMIUIEKCHBIX YA0OPEHUH, UX KpaTKas
XapaKTEePUCTHKA, TEXHOJIOTUS IPUMEHEHUS.

1. MuxkpoynoOpeHus, ux 3Hau€HHE U TEXHOJIOTHsI TPUMEHEHMSL.

2. Knaccudukanus opraHudeckux y100peHuid, X 3HaueHUe B

3eMJIeICIIN Y.

MPUMEHEHUEM
UH(POPMALIOHHO-
KOMMYHUKAIIMOHHBIX
TEXHOJIOTUI

N-1TIK-6
Bribupaer
ONTUMAIIGHBIC  BHJIBI
yA0OpeHU ¢ yuyeToMm
OMOJIOTHYECKHIX
0COOCHHOCTEM
KYJIBTYp ¥ TIOYBEHHO-
KJIMMAaTHYCCKUX
YCJIOBUU

WJI-3I1K-6
Cocrasiser
pacnpeneneHus
yaoOpeHui c
COOJII0ICHHEM
HAyYHO-
000CHOBAHHBIX
MIPHHIIAIIOB
HpHMeHeHHH
yaoOpeHui "
TpeboBaHU
9KOJIOTHYSCKOU
0e30macHOCTH

I1aH
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3. TlomcTuiiouHbIN HaBO3, TEXHOJIOTUS MPUTOTOBICHUS, XPAHEHUS U
ycioBus 3G (HEKTUBHOTO UCTIONB30BaHUS.
4. becnoacTUIOYHBIN HABO3 — COCTAaB, CBOMCTBA U yCIOBUSA
3¢ (HEeKTHBHOTO UCTIOIB30BAHUSI.
[TTramit nOMET — cocTaB, XpaHEHUE U IPUMEHEHHUE.
6. Cunepanbable ynoopenus. CojaoMa Kak OpraHu4eckoe
ynoOpeHue.
7. KoMmocTsl — BUJIbI, COCTaB, TEXHOJOTHS IPUTOTOBIICHUS U
MPUMEHECHHS B KQUECTBE OPTAaHUYECKUX YAOOPECHUH.
8. Topd, canponenu — BUABI U TUIIBI, TEXHOJOTHSI IPUTOTOBIICHUS U
WCIOJIb30BAaHUS B KAUECTBE OPraHUIECKUX YI00pEHUH.
9. He TpaauunoHHbIe BUIbI OPTAaHUUYECKUX YIOOPEHUIA.
Pemenue 3anaun, 6a30Bbie NPUMeEpPHI:
1. ConepxaHnue a30Ta B 3epHE SIPOBOM MIIEHUIIBI IPU YOOPKE COCTaBUIIO
1,8 %, BnaxHocTh — 21 %. Kakum Oynet copepkaHue azoTa Mmpu
CTaHJIapTHOU BIaXXHOCTH (14 %)?
Omeem: 1,96 %
2. [Ipu y6opke Ha Tok goctaBiieHo S0 T 3epHa ¢ BIAKHOCTHIO 28 %.
[Tocne moxpaboTKK BIAKHOCTh YMEHBIIMIACK 10 15 %. Onpenenutsb
Maccy 3epHa Mocjie MoaApadOTKH.
Omeem: 42,4 m
3. Jlyst moiKopMKH 3ariaHupoBaiid 15 % pacTBOp MOYEBHHBI U
YCTaHOBUIM pacuéTHyIo HopMy 30 Kr 1.B./ra. Paccuntath 00bEM
pactBopa Ha Ira.

e

Omeem 369,6 1/2a
4. Ha kako# rionaayu MOHO TPOBECTH a30THYIO BHEKOPHEBYIO
MOAKOPMKY O3UMOM MIIIEHUIIbI, €CIIU I0MyCTUMAasi KOHLIEHTPaIUs
pacTBOpa BHOCUMOM MOYEBHHBI cocTaBisieT 20 %, B HAIMYUN UMEETCS
120 M Bozibl M HOpMa HoakopMKH 30 KT 11.B./ra.

Omeem: 459,8 ca
5. Onpenenuth 103y MOYEBHHBI 1 aMMO(oca B (PU3NIECKOM Bece O]
yposKail caxapHOU CBEKJIbI, €CJId peKOMeHJ0BaHO BHECTU N7oP100.

Omeem: ammodghoc — 200 xe/ea, mouwesunwvt — 109 re/ea
6. [Tepen moceBOM 311aKOBOI MHOTOJIETHEH TpaBbl PEKOMEHIOBAHO
BHecTH Noo P1oo Kso. B Hamuumm nmeercst ammuadHas cenurpa, aMModoc
Y XJIOPUCTBIN Kanuid. OnpenenuTh 103y UX BHECEHHS Ha 1 ra.
Omeem: ammodghoc — 200 ke/ea, ammuaunas cenumpa — 206 xe/2a,
xnopucmuiii kaauu — 83 ke/ea

7. OnpenenuTh HOPMY J.B. yIOOpEHUH, €CITU O SIPOBYIO MIIIEHUITY Ha
momans 100 ra BHecin 15 T ammodoca, 10 T XJTopucToro Kaimus 1 5 T
MOYEBUHBI.

Omeem: N3sP75Keo
8. YCcTaHOBUTH HOPMY yI0OpEHU B KI/Ta JEHCTBYIONIETO BEIIECTBRA,
ecim 1moJ Kykypy3y Ha miomaab 200 ra 6beuto BHEceHo 50 T amModoca 1
30 T aMMHUaYHOMN CEJIUTPBHI.

Omeem: N76P12s

9. lns momy4eHus mIaHUPyeMol ypoKaiHOCTH HEOOX0IMMO Ha
mwromaas S00 ra BHECTH 45 T JEHCTBYIOLIETO BEIIECTBA a30THBIX
ynoopenuii 1 30 T neiicTByromiero BemecTBa GpochopHbIX yrodpenuil. B
X035UCTBE UMeeTCsl ammuadHas cenutpa 150 T, 45 T MOYEBUHBI.
Ckonbko HeoO0xo1uMo TipuodpecTd aMModoca U ABOHHOTO
cynepdocdara, 4ToOBI YIOBIETBOPHUTH MOJHYIO TOTPEOHOCTH B
yI0OpEHUSIX.

NJI-2T1K-6
PaccuuteiBaer 10361
yaoOpeHui (B
JIEUCTBYIOILIEM
BEILIECTBE u
¢usmueckoit Macce)
noJ  IUIAHUPYEMYIO
YPOXKaHHOCThb c
UCIIOJIb30BaHUEM
OOIIETTPUHATHIX
METO/I0B

NJI-411K-6
Omnpenensier  00u1yIo
MOTPeOHOCTh B
yIOOpeHusIx u

COCTaBJISIET 3asIBKH Ha
uX npuodpereHue
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cynepdocdara.

Omesem: 60 m 0gotinoeo cynepgocghama
10. [ox mutanHupyeMsblil yposkail sspoBoii MIeHHUIIbI B 2 T/Ta TpedyeTcs
100 xr/ra n.B. pochopHbIX yaoopenuit, u3 kotopbix 70 Kr/ra
PEKOMEHI0BAaHO BHECTH OCEHBIO 10 3506 1 30 Kr/ra B psIKu Ipu
nocee. ONpenesnTh 103y OCHOBHOIO M PSIAKOBOTO BHECEHMSI JBOMHOTO

Omeem: 00 nocesa — 143 kz/2a, noxanvro — 61 xk2/2a

[kana u kpurepuu auddepeHIIIPOBAHHOTO OIICHUBAHUS OTBETA 00YUAIONIETOCs MPEACTABICHBI B

TadJmme.
IIkana Kputepuu onenuBanus
- 00y4JarOIIMIICs TIOJIHO YCBOMJI yUY€OHBIN MaTepHalr,
- TIOKa3bIBaeT 3HAHME OCHOBHBIX MOHSTHHA UCIUIUIMHBI, TPaMOTHO
MOJIb3YETCSl TEPMUHOJIOTHEH;
- TIPOSIBJIACT YMEHUE aHAM3UPOBATh U 000011aTh HHPOPMALINIO, HABBIKU
CBSI3HOT'O OMKCAHUS SABJIEHUH U MPOLIECCOB;
Ouetika 5 - JICMOHCTPUpYET YMEHHE M3Jararb Marepual B oTpeeIeHHOM
(oTIHHO) JIOTUYECKOU MOCIe0BaTENbHOCTH;
- TIOKa3blBa€T YMEHHE WJUTIOCTPUPOBATh TEOPETHUECKUE TOJIOKEHUS
KOHKPETHBIMU ITPUMEPaMHU;
- IEMOHCTPHUPYET C(HOPMUPOBAHHOCTh M yCTONYUBOCTh 3HAHUM, YMEHHUN 1
HaBBIKOB;
- MOryT OBITh JONYLICHbl OJHA—IBE HETOYHOCTU IIPH OCBEIICHUHU
BTOPOCTETIEHHBIX BOIPOCOB.
- OTBET yJIOBJIETBOPSIET B OCHOBHOM TPEOOBaHMSM Ha OLICHKY «5», HO U
Ouetixa 4 3TOM MMEET MECTO OJIMH U3 HEJIOCTaTKOB:
(xoporo) - B YCBOCHMHU y4eOHOro MaTepHaia JOMyIeHbl MPoOeIbl, He HCKAa3UBIINE
CoJlep’KaHue OTBETA;
- B M3JIOXKCHHUH MaTepHalia TONYyIIeHbl HE3HAYUTEIbHbIC HETOUHOCTH.
- 3HAaHUE OCHOBHOTO NMPOTrPAaMMHOI0 MaTepuajga B MUHUMAIbHOM 00beEMeE,
MOTPEIIHOCTH HENMPUHIUITUATBHOTO XapakTepa B OTBETE HA DK3aMEHE:
HEMOJIHO WJIM HEMOCIIEI0BaTENIbHO PACKPBITO COAepkKaHNe MaTepuaa, HO
MOKa3aHo 00IIee MOHMMAaHUE BOIIPOCOB;
Onenka 3 - UMENUCh 3aTPYAHEHUS WM JOIMYIIEHbl OIIMOKH B OINpeAeTeHUN
(YZIOBIETBOPUTENHHO) | MOHATHH, WCIONH30BAHUH TEPMUHOJIOTUM, ONHCAHWM SBICHHUA U
MPOLIECCOB, UCIPABIIEHHBIE MTOCIIE HABOAAILIUX BOIIPOCOB;
- BBISBJICHA HEJOCTAaTOYHAs CPOPMUPOBAHHOCTH 3HAHWHA, YMEHUU U
HABBIKOB, OOy4YaloIIMicSd HE MOXXET NPUMEHUTh TEOPHI0 B HOBOIL
CUTYAIIUH.
- mpobenbl B 3HAHUSAX OCHOBHOTO MPOrpaMMHOr0O MaTepualia,
MPUHIIMITAATBHBIC OITUOKHU TIPU OTBETE HA BOTIPOCHI;
- 0OHapy)XeHO HE3HAHHWE WIM HEMOHMMaHWEe OOJIbIIeH WM Hambojee
Ouerrka 2 BaXHOW YacTH y4eOHOTO MaTepuana;

(HEey1OBJIIETBOPUTEILHO)

- JOIIYIICHBL OIINOKH B OMpCaAcCICHUU HOHHTHﬁ, IIpu HCIIOJIB30BAHHNHU
TCPMHUHOJIOTUH, B OINHWCAHUU SBJICHUNA U mponeccoB, KOTOPBLIC HC
HCITPABJICHBI ITOCJIC HECKOJIBKUX HABOJSAIINX BOIIPOCOB;

- HC C(bOpMI/IpOBaHBI KOMIICTCHI NN, OTCYTCTBYKOT COOTBCTCTBYIOIIHC
3HaHUWs, YMCHUS U HABBIKH.

4.2.2. DK3aMeH

He npenycMoTpeH yueOHBIM IITAHOM
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4.2.3. KypcoBas pabota / KypcoBOi TPOEKT

Kypcosast pabota / KypcoBoii IPOEKT He MPeTyCMOTPEHBI YUEOHBIM IIIAHOM
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