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PaGoyas mporpaMma AUCIHIUIHHE « ATPOXHMHSD) COCTaBJIEHA B COOTBETCTBHHE ¢ TpeOOBaHHAMHE
denepanbHOro rocyaapcTBEHHOro 00pa3oBaTenbHOIO cTaHAapTa Beiciiero obpasosauus (CPI'OC BO),
yrBepxaenHoro [lpmkxazom MunucrepcrBa obpasoBanus M Hayku Poccuiickoit ®epepanuu oT
01.08.2017Ne 737. Pabodas mporpaMmMa IpeaHa3HaueHa Ui NOArOTOBKH OakaiaBpa 10 HalpaBJICHHIO
35.03.05 CanosoncTro, npoduian — JlekopaTHBHOE CaTOBOACTBO H JaHXMADTHLIN TH3AMH. :

Hacrosimas pabouas mporpamMma JHCHMIUIHHBI COCTaBJIEHA B pPaMKax OCHOBHOH MpodeccHo-

HalpHOH oOpasoBarensHOM mporpammel (OITOII) v yuuThIBaeT ocobeHHOCTH O0YUESHHS MPH HHKIO-
3UBHOM 00pa30BaHUH JIUIl C OTPAaHUYEHHBIMH BO3MOKHOCTAMHE 310poBbsit (OB3) 1 HHBATHIOB.

CocraBuTeb — JOKTOP OHONIOrHYecKuX Hayk, JoueHT WM. B. CunaBckwmii

Pabouyas nporpaMma JUCLHIUIMHB 00CYK/IEHA Ha 3acelaHHH KadeIapsl arpOTEXHOIOTHH |
9KOJIOTHH

«25» anpens 2022 r. (mpoTtokoin Ne 8).
3aB. Kadenpoit arpOTEXHOIOTHH H SKOJIOTHH

KaH/MJIaT TEXHUYECKHUX HAYK, JOLEHT O. C. barpaesa

Pabouyas mporpamma JMCHMIUIMHBI onoOpeHa ydeOHO-MeTonmdeckod kommccueit MHCTHTYTA
arposKoJIOTHH

«27» anpenst 2022 r. (mpotokon Ne 3)

[Ipencenarens  y4eOHO-METONHYECKOMH
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E. A. MuHaeB

/<)
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[Tnaaupyemble pe3yiabTaThl OOyUEHUs IO JUCIHILTHHE, COOTHECEHHBIC C TUTAHU-
pyeMbiMu pesysibTataMu ocBoeHus: OITOIT

1.1. Ilemp u 3aHa4u JUCIUATLIMHEI

1.2.  KomnereHIuu U MHIUKATOPHI UX JOCTUKECHUI
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3.1.  Pacmpenenenue oobemMa TUCHMIUIMHBI 10 BUJAaM y4eOHOH paboThI
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4.2. CopepxaHue JeKUUN
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4.5. Bunel v coaepikaHue caMOCTOSTEIFHON pab0Thl 00yJIarOITUXCs
Y4eObHO-MeToANYEeCKOe 00eCTIeYeHHE CaMOCTOATEIIbHON PaboThl 00yYarOIUXCs
0 TUCIUTUINHE

@DOH[ OLIEHOYHBIX CPEJCTB AJIsl MPOBEACHUS MPOMEKYTOYHON aTTecTauu o0y-
YAFOIIUXCS TI0 JUCIUILTAHE

OcHoBHasl U JOTONHUTEIbHAS yueOHas TuTeparypa, HeoO0Xxoaumasi st OCBOEHUS
JTUCIUTUTAHBI
Pecypchl nHpOpMaMOHHO-TEIEKOMMYHUKAMOHHON ceTH «HTepHeT», HeoO-
XOJIUMBIC JJIs1 OCBOCHUS JUCIUILTAHBI
MeTtoauueckue ykazaHus sl 00y4Yaronuxcs Mo OCBOCHUIO THUCHUTIIHHBI
NudopmannoHHbIe TEXHOJIOTHH, UCTIONB3YEMbBIE TIPH OCYIIECTBICHUN 00pa3oBa-
TEJIBHOTO IMpoLiecca Mo AUCHUILINHE, BKIIIOYas MepeueHb IporpaMMHOro obecre-
YeHHs U MH(OOPMALIMOHHBIX CIIPABOYHBIX CHCTEM

MarepuanpHO-TeXHUYECKas 0a3a, HeOOX0ouMast JIsl OCYIISCTBICHHS 00pa3oBa-
TEJIHHOTO MPOoIIecca MO AUCIHUILTHHE

[Tpunoxxenne. ®OHJ OLIEHOYHBIX CPEICTB JIJIs TEKYILEro KOHTPOJIS yCIeBaeMo-
CTH U MIPOBEJICHUS IPOMEKYTOUYHOU aTTECTAIIMH 00YJArOIIUXCS
Jluct peructpanim u3MEHEHUI
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1. [Inanupyemble pe3yabTaThbl 00y4eHHs MO AUCHUININHE, COOTHECEHHbIE ¢ IVIAHUPYEMbIMU
pesyiabTatamu ocsoenuss OIIOII

pEIICHUIO
TEXHOJIOTUYECKOI.

1.1. Heap 1 3a1a4n TUCHUTLIIHHBI

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

3aa4  IPOGECCHOHATBHOW  JIESITEIBbHOCTH

CJICYIONIETO THIIA:

IMPONU3BOACTBCHHO-

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

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

BaHUS;

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

HUIA;

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

1.2. KomneTeHIIMU U MHAUKATOPHI UX JOCTHKEHH I

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

Kox u HaumenoBanue
WHJIAKATOpa I0CTH-
JKEHHST KOMITETEHIIUA

dopmupyemsie 3YH

3HaHUA

yMeHUs

HaBBIKH

HUJ-lonk-1  Hicnons-
3yeT OCHOBHBIC 3aKO-
HBl €CTECTBEHHOHA-
VYHBIX  JIUCHUTLINH
JUIS pelICHHs] CTaH-
JTApTHBIX 3a/1a4 B 00-
JIACTH CaJIOBOJICTBA C

MPUMEHEHUEM HH-
¢dbopmaroHHoO-
KOMMYHUKAIIMOHHBIX
TEXHOJIOT Ui

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

3.1)

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

00JIacTH CallOBOJCTBA C

npuMeHeHueM uH}op-
MaIMOHHO-
KOMMYHUKAITHOHHBIX

texuoJyioruii — (b1.0.02-
V.1)

OOyyarommiicss JTOKEH
BIAJCTh.  OCHOBHBIMH
3aKOHAMHU €CTECTBCHHO-
HAyYHBIX  JUCIUIUIAH
JUTSL PEIICHUS CTaHIapT-
HBIX 3a7a4 B 00JIacTH
CaJIOBOJICTBA C TIPHUMeE-
HEHHEM HH(POpPMAIHOH-
HO-KOMMYHHKAI[UOHHBIX
texuojyoruii — (b1.0.02-

H.1)

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




Kox u HaumenoBanue
WHJIUKATOpa J0CTH-
JKEHUSA KOMIIETEHIINHU

@opmupyemslie 3YH

3HaHUA

yMeHUs

HaBBbIKH

U-1nks BwiOupaer
OIITUMAJIBHBIC BUABbI
yI0OpeHui C y4eToM
OMOJOTUYECKUX OCO-
OCHHOCTEH KYJIBTYp U
IIOYBC€HHO-
KJIIMMaTHYECKUX
YCIIOBUM

OOyuaromuiicss JT0HKeH
3HATh: OCHOBHLIC BUJbI
ynoOpeHuit, Guosiornye-
CKHE 0COOEHHOCTH
KyJIbTYp H IIOYBCHHO-
KIIUMaTHYeCKHE  YCIIO-
BHSI MX BO3JIEILIBAHMS —
(51.0.02-3.2)

OOyuaromuiicst 0JDKEH
YMETh: BBIOUpATh OMNTH-
MaJbHBIE BUIBI yaA00pe-
HUH ¢ y4eToMm OuoJIoTH-
YEeCKHX 0COOEHHOCTEH
KyJIbTYp Y TIOYBEHHO-
KIIMMaTHYECKUX  yCIIO-
Buit — (b1.0.02-VY.2)

OO0yJarommiicss T0JDKEeH
BIIAJETh: METOIaMH
oTpeeIICHUs OITH-
MaJbHBIX BHUIOB YA00-
peHuii ¢ yuyerom OuoJIo-
THYECKUX 0COOCHHOCTEH
KyJIbTYp W TIOYBEHHO-
KJIMMAaTHYECKUX  YCIIO-
Buii — (51.0.02-H.2)

WJ-2nk-6 PaccumThl-
BaeT J03bl yHOOpe-
HU (B JEHCTBYIO-
IIeM BeIecTBe U (u-
3UYECKOM Macce) MmoJ
IJIAHUPYEMYIO  YpO-
JKalHOCTh C MCITIOJIb-
30BaHHEM OOLIETIPH-
HATBIX METOJIOB

OOyuJaromuiicss JT0KeH
3HaTh: OOIIENpPUHATHIC
METOABl pacyé€ra J03
ynoOpeHuii (B IEHCTBY-
IOIEeM BeliecTBe U (Qu-
3UYECKOM Macce) o
MJIAHUPYEMYIO  YpOXKai-
Hocth — (51.0.02-3.3)

OOyuaromuiicst JO0JDKEH
YMETh:  PacCUUTHIBATH
036l yaoOpeHuit (B
JNEHUCTBYIOIIEM  Bellle-
CTBe U  (PuU3NUECKOU
Macce) moj IUIaHUpYe-
MYIO  YPOXXKalHOCTh C
WCIOJIb30BaHUEM 00IIIe-
NPUHATBHIX METOJOB —
(b1.0.02-V.3)

OO0yJarommuiicss JTOJDKEeH
BIQJICTh:  OOIIENPHUHS-
TBIMHU METOJIAMH pacyé-
Ta 103 ynobpeHuii (B
JIEUCTBYIOIIEM Bellle-
cTBe U (puzmueckoi
Macce) Moja IUlaHupye-
Myl ypOXanHOCTb —
(b1.0.02-H.3)

WJI-3nk-6 CocraBuser
IUTaH pacIpeeICHHUsI
ya0OpeHuil ¢ coouro-
JICHAEM Hay4YHO-
000CHOBaHHBIX
NPHUHIUIIOB  TIpUMe-
HEHHsI yJ0OpeHud u
TpeOOBaHUN  IKOJIO-
rUYecKoi  Oe3omac-
HOCTH

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

Ha pacrpeeaeHus
yaoOpeHuit ¢ coluroae-
HHEM Hay4HO-

000CHOBAHHBIX MTPUEMOB
MIpUMEHEHUS yA00peHUI
U TpeOOBaHMH 3KOJIOTHU-
Yyeckoil 0e30macHOCTH —
(b1.0.02-3.4)

OOyuaromuiicst J0JDKEH
YMETb: COCTABJIATH TIAH
pacripenenieHust  yao0-
peHuil ¢ coOIoIeHHEM
HAy4HO-000CHOBaHHBIX
MPUHIIMIIOB  MPUMEHE-
HUS ynoOpeHuil u Tpe-
OoBaHUI DKOJIOTHYE-
CKOM 0e30macHOCTH —
(1.0.02-Y .4)

OOyJarommiicss TOJDKEeH
BIAJETh. METOJAMHU H
CIoco0aMu COCTaBJICHUS
IUTAaH  pachpesesieHus
yaoOpeHuit ¢ cobmrofe-
HHUEM HAyYHO-
00OCHOBaHHBIX  TPUH-
[ATIOB MIPUMCHEHUS
ynoOpeHuit u TpeboBa-
HUH 9KOJIOTHYECKOU
0e30macHOCTH -
(51.0.02-H.4)

N-4nks Omnpenensi-
eT oO0myw mnoTpeo-
HOCTh B YJIOOpEHUSIX
U COCTaBIICT 3asiBKH
Ha UX MpHOOpeTeHne

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

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

- (b1.0.02-Y.5)

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

2. Mecto aucuuminnsel B ctpykrype OITOIIT

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




3. O0béM AUCHUIINHBI H BBl y4eOHOH padoThI

OO0BeM OUCHHUINIMHEI cocTaBigeT 3 3adeTHble equHuIb! (3ET), 108 akanemudeckux JacoB (na-
nee yacoB). JlucumninHa u3y4aercs:

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

3.1. Pacnpenesienue o0beMa TMCUMILIMHBI IO BHAaM YueOHO padoThl

KonnuecTBo yacos
Bun y4eOHoit paboTe! ouHasi hopma 3aouHas popma
o0yueHHs o0yueHHS
KonraktHas paborta (Bcero), 64 2
B TOM YHCJIe MPAKTHYECKAs MOJAT0TOBKA
B tom uucne:
Jlexruu (JI) 32 10
ITpakTnueckue 3ansatus (I113) -
Jlabopartopusie 3ansTus (JI3) 32 12
CamocrosiTeibHas padoTa 00y4aOIMXCA 44 82
(CP)
KonTtpoJs - 4
Hroro 108 108
3.2. Pacnipenesienne y4e0HOro BpeMeHH 110 pa3jaeiamM U TeMam
Ounas ¢popma o0ydyeHHs
B ToM uncne .
KOHTaKTHas paboTa =
Ne HanmenoBanue pasznena u Bcero = é
TEMBI TeM 4acoB CpP z
J J3 113 S
1 2 3 4 5 6 7 8
BBenenue 4 2 - - 2 X
Paznen 1 Xumudeckuil cocTaB ¥ NIUTaHUE PacTEHUI
1.1 XHAMHYECKUHI COCTaB M MH- 13 6 3 ) 4 X
TaHHUE pacTEHUM

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

CBolicTBa OYBHI B CBA3U C
2.1 | nuTaHKMEM pacTEeHUH U Npu- 16 4 6 - 6 X
MEHEHHEM yI00peHu
XuMHueckas MeJIMOpaLus
2.2 | mouB (M3BECTKOBAHHE U 12 4 4 - 4 X
TUIICOBAHUE)
Paznen 3 MunepasibHbIC yIOOpEHHS
3.1 | A3oTHBIE y10OpEHHS 8 2 2 - 4 X
3.2 | ®ochopHbie ynobpeHus 8 2 2 - 4 X
3.3 | Kanuiiaple ynoOpeHust 6 2 2 - 2 X
3.4 | MukpoynobpeHus 6 2 2 - 2 X




3.5 \ KommiekcHbie yaoOpeHust | 6 \ 2 \ 2 | - | 2 | X
Paznen 4 Opranudeckue yao0peHus
4.1 \ Oprannueckue y1o0peHus | 14 \ 2 \ 2 | - | 10 | X
Paznen 5 Dkosorust npuMeHeHHsl y100peHui
51 TexHonorun XpaHeHus " 4 ’ i i ) X
pUMEHEHHsI y100peHui
59 DKOJIOTHYECKHUE ACTIEKTHI 6 ’ ’ i 5 X
pUMEHEHHsI y100peHui
KonTposb X X X X X X
OO611ast TpyA0€MKOCTh 108 32 32 - 44 -
3aounas popma oOyuenunst
B Tom uncne "
Ne HaumenoBanue pasnena u Bcero KOHTAKTHAA paboTa g
TEMBI TeM 4acoB T 3 m CP é
1 2 3 4 5 6 7 8
Bsenenue 2 - - - 2 X
Paznen 1 XuMuueckuii COCTaB M MUTAHUE PACTEHU
11 XUMHAYECKUU C?CTaB U IU- 14 > > ) 10 .
TaHue pacTeHUM
Pa3nen 2 CpolicTBa MOYBBI U XMMHUYECKAs MEIHOPALMs B CBSI3U C MIUTAHUEM PACTEHUHN U
pUMEHEHUEM YA0OpEHUI
CBolicTBa OYBHI B CBA3U C
2.1 | nuTaHKMEM pacTeHUH U Npu- 14 2 4 - 8 X
MEHEHHEM yI00peHu
XuMHUecKas MEJIMOpaLUs
2.2 | mouB (M3BECTKOBAHHE U 10 1 2 - 7 X
TUIICOBAHUEC)
Paznen 3 MunepasibHbIC yTIOOpEHHS
3.1 | A3oTHbIe yaoOpeHus 8 1 1 - 6 X
3.2 | ®ocdopHbie y100peHHs 8 1 1 - 6 X
3.3 | Kanuiinele ynoOpeHus 5 1 - - 4 X
3.4 | MukpoynobpeHus 4 - - - 4 X
3.5 | KommiekcHbie ynoOpeHus 4 1 - - 3 X
Paznen 4 Opranudeckue yao0peHus
4.1 \ Oprannueckue ya1o0peHus | 25 1 \ 2 | - | 22 | X
Paznen 5 Dkosorust npuMeHeHHsl y100peHui
51 TexHonorun XpaHeHus " 4 i i i 4 X
pUMEHEHHsI y100peHui
59 DKOJIOTHYECKHUE ACTIeKTHI 6 i i i 6 X
pUMEHEHHsI y100peHui
KoHnTpoib 4 X X X X 4
OO611ast TPy A0€MKOCTh 108 10 12 - 82 4

4. CTpyKTypa M coep:KaHue JMCUUIJIMHbI, BKJIOYAKIIee NPAKTHYECKYI0 TOATOTOBKY

[IpakTuyeckast MOATOTOBKA NMPU peaH3aliy YUeOHbBIX MTPEIMETOB, KypCOB, JTUCIUIUIMH (MOIY-
JIeif) OpraHu3yercs IMyTeM MPOBEACHUS MPAKTUUECKUX 3aHATUH, TPAKTUKYMOB, JJa0OPaTOPHBIX paboT U
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WHBIX aHAJIOTHYHBIX BUJIOB YUYEOHOU ACSITENHLHOCTH, MPEAYCMATPUBAIOIINX YYaCTHEe O0YUaIOIINXCS B
BBITIOJTHEHUH OTJIEIbHBIX 3JIEMEHTOB PalOT, CBS3aHHBIX C Oyayileil mpodeccnoHalbHON JesTeNbHO-
CTBIO.

[TpakTryeckasi MOArOTOBKA MOXET BKJIIOYATh B ce0sl OTHEIbHBIC 3aHATHS JICKIIMOHHOTO THUIIA,
KOTOpPBIC TIPEIyCMaTPUBAIOT TMepeaady yueOHoH nHpopMauu 00yJaromuMcst, HeOOXOAUMOM IS TIO0-
CJICITYFOIIETO BEITIOTHEHUS padoT, CBA3aHHBIX ¢ OyAyIIe npodeccHOHATBHON NeITeIbHOCTRIO.

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

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

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

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

4.1 Conepxxanue 11 CHUNLTHHBI

BBenenue

3HaueHUe XMMM3ALUHN 3EMJIEIETNS B YCKOPEHUH HAyYHO-TEXHUUYECKOTO IIPOrpecca U NHTEHCH-
(buKauy cenbCKOX03aiCTBEHHOT0 MPOoU3BoCTBa B Poccnn u npyrux crpanax. CocTosiHUE U NepCrekK-
TUBBI IPOM3BOJICTBA U MPUMEHEHUSI MUHEPAIbHBIX YAOOPEHHH, XUMHUYECKUX MEIMOPAHTOB, HAKOILJIE-
HUS M UCIOJIb30BaHUS MECTHBIX y00peHuil B Poccun u apyrux crpanax. Llens u 3agaun arpoxumuyge-
CKOTO OOCIY>XUBaHUSI CEIHCKOTO X03siicTBa B P®D. 3HaueHNe MUHEPATbHBIX, OPraHUYECKUX YI00pe-
HUM M XUMHUYECKMX MEIMOPAHTOB B IOBBIIICHUM YPOXXAWMHOCTH CEIbCKOXO3SMCTBEHHBIX KYJBTYD,
YIIyYIIEHUU KauecTBa MPOIYKIMH U TUIOJ0POAUS MOUBbI. 3aBUCUMOCTD ACHCTBUS YAOOPEHHUN OT KOH-
KPETHBIX ITOYBEHHO-KJIIMMAaTUYECKUX YCIOBUN M OCYLIECTBIIEHHE KOMIUIEKCA arpPOHOMUYECKUX MEPO-
NPUATUH - cucTeMbl 00pabOTKH MOYBHI, BBEACHUSI HHTEHCUBHBIX COPTOB, OOPHOBI C BpEAUTEIIMH, 00-
JEe3HSAMH M COpHSKaMH, pPallMOHAIBHBIX CEBOOOOPOTOB, OPOILICHMS, MEJIMOpALMM U MEXaHU3aIMH.
[Tpenmer, METOBI, LIENTU U 33J]a4d arPOXUMUHU, B3aUMOCBS3H €€ C IPYyTMMU arpOHOMHYECKUMH U OHO-
JIOTMYECKUMH HayKaMH. 3HAU€HUE XUMHHM, GU3UKU M MAaTEMATUKU JJIs JAJIbHEHIIEro pa3BUTUS arpo-
XUMHH. ATpOXUMHUS - HaydHasl OCHOBA XUMH3alUuu 3emienenus. Opranusanus U pa3BUTHE arpoXu-
MHUYECKOTO OOCITY)KHBAaHHS CEIhCKOXO035HCTBEHHOTO Mpou3BojicTBa B PD. Mcropuueckuit 0630p pas-
BuTHs arpoxuMunl B P®. Pons 3apybexusix (OK.-b. byccenro, 0. JIubux, I'. I'enbpurens u ap.) u poc-
cuiickux yuenbix (.M. MenneneeB, A.H. Ourensrapar, K.A. Tumupszes, K.K. I'expoiiny u ap.) B pas-
BUTHUH YUYEHHUS O MUTAaHUM PACTEHUI M MpuMeHeHuu ynoopenuil. Pons akagemuka J[.H. [IpsHumramko-
Ba KaK OCHOBOIIOJIOKHUKA POCCHHCKOW arpoxuMuu. DU3HOIOT0-OMOXMMHUYECKOE HAIPaBJICHHUE, CO-
3nanHoe akaaemMukoM JI.H. IIpsSHMIIHMKOBBIM, KaK OCHOBA pa3BUTUA POCCUHCKON arpoxumuu. Jlo-
CTHKEHUSI COBPEMEHHOM arpOXMMHUHU U TIepEA0BON MpakTHKU B Poccuu u 3a pybexom.

Pa3nes 1. XumMu4yecKkHux cOCTaB M NUTaHUE PACTEHUI

XUMHYECKUH COCTaB pacTeHUH. XMMUYECKUE JIEMEHTHI, HCOOXOIUMbIE pacTeHUsM. PacTenus
- KOHILIEHTPATOpbl OTAEIbHBIX XMMHMUYECKHUX 3IeMEHTOB. Conep)kaHWe OCHOBHBIX OPTaHUYECKUX Be-
LIECTB B PACTEHUAX. MaKkpo-, MUKPO- ¥ yJIBTPAMUKPOIEMEHTHI, UX POJIb B IUTAaHUM pacTeHUuM. Bius-
HUE YCIOBHI MUHEPAJBLHOTO MUTAHUS HA COZEep)KaHue OCJIKOB, JKUPOB, YTICBOJAOB M JPYTUX BaXKHBIX
OPraHUYECKUX COCAMHEHUH, ONIPEACIAIOIUX KAYEeCTBO YPOXKACB CEIbCKOXO3SMCTBEHHBIX KYJIBTYP.

Co3aHue ONTUMANBHBIX YCIOBUNA MUTAHUS PACTEHUN U CIIOCOOBI €r0 PEryJIMpPOBAaHUS C TIOMO-
110 YA0OPEHUH U MEITMOPAHTOB - IJIaBHAs 337a4a arpOXUMHUH.

CopnepxaHuie ¥ COOTHOLICHHS 3JIEMEHTOB IHUTAHUS B PACTEHUSAX, OMOJOTMUYECKUI M XO34M-
CTBEHHBIN BBIHOC ITUTATEIIBHBIX 3JIEMEHTOB CEJIBCKOXO3SMCTBEHHBIMU KYJIBTYPaMH, IIOHATHE O KPYTo-
BOpOTE U OayiaHce BEUIECTB B 3eMIICICIUH.

Pa3BuTHe npencTaBieHus 0 NOCTYIUICHUN ITATATENIBHBIX BEILECTB U MX YCBOCHUH PACTCHUSIMMU.
Hcropus mpeacTaBieHU 0 MEXaHU3Max IOCTYIUICHUS 3J1€MEHTOB. DPOpMBI COCIMHEHUH, B KOTOPBIX
pacTeHus MOTJIOUIAI0T IEMEHThI MuTaHus. M30upaTeabHOCTh MOIIOIIEHUST HOHOB pacTeHUsIMU. Teo-



pUsl TIOTTIONIEHUS AIEMEHTOB NuTaHusi. CBOOOIHOE TPOCTPAHCTBO, aroIIacT U CUMIUIAacT. Poib muto-
1a3MaTH4ecKoi MeMOpaHsb! (TJ1a3MalieMMbl) B TOTJIOLUICHUH 3JIEMEHTOB MTUTaHMUSI.

Bnusinue ycnoBuii BHemIHed cpenbl (KOHLUEHTpALMK MUTATEILHOIO PacTBOPa, COOTHOILIECHMS
MaKpoO- U MUKPO3JIEMEHTOB B ITUTATEIBHON CpPEAE, BIAXKHOCTH MTOYBBI, adpallly, TEIUIA U CBETA, Peak-
WU cpefbl, PU3NOTOTUYECKON PEaKINK COJIeH, MOYBEHHBIX MUKPOOPTaHU3MOB) Ha MOCTYIUICHHUE TIH-
TaTeJIbHBIX BElIECTB B pacTeHusl. HekopHeBoe nutanue pacreHuid. OTHOIIEHUE PACTEHUN K YCIOBHUSAM
MUTAHUS B Pa3HbIe NEPHUOJbI BEreTallu, NePUOJUYHOCTD MUTAHUS pacTeHil. PacTuTenbHas quarto-
CTUKA NMUTAaHMS pacTeHnid. KoMIiekcHas AMarHoCTUKa U €€ WCIOJIb30BAHUE ISl ONTHUMHU3ALHUN [TATA-
HUS paCTEHUMN MIPU PA3IMYHBIX TEXHOJIOTUSX BO3EIIBIBAHUS CETbCKOXO3SIMCTBEHHBIX KYJIBTYP.

Pa3nen 2. CBoiicTBa MOYBBI H XMMHYECKAasi MeJTHOPALUSI B CBA3M ¢ MMTAHNEM PACTeHUIl U
NpUMeHeHHeM y100peHui

CgoiicTBa MOYBBI B CBSAI3U C MUTAHUEM PACTEHU M IPUMEHEHUEM YA00peHuil

CocraB nouBbl. Ponb ra3oBoi, »uAKOW U TBEPJON YaCTH MOYBBI B TUTAHUK PACTEHUH U TpaHC-
dbopmaruu ynobpenuil. MuHepanbHas U OpraHudecKkas 4acTd MOYBbI KaK MCTOYHUKU 3JIEMEHTOB IH-
tanus. CopeprkaHue PJIEMEHTOB MTUTAaHUS PACTEHUN B PA3IMYHBIX (QPAKIUIX MUHEPAILHON YacTH 10Y-
BBI.

XUMHYECKUE COCIMHEHHUSI TIOYBBI, COACPKAIIUE 3JIEMEHThl MUTaHUsl pacTeHuil. OpraHudyeckoe
BEILIECTBO IMOYBBI U €ro 3HadeHue A mioaopoaus. ConepkaHue MUTATENIbHBIX 3JIEMEHTOB U UX J0-
CTYMHOCTb PACTEHUSIM B pa3HbIX NouBax. [loTeHIIManbHOE U aKTyaabHOE TUIOJOPOANE TTOUBBI, TPYIIIIU-
POBKa MOYB 10 YPOBHIO aKTyaJIbHOTO TUIOA0POIUs. XUMUYECKHE U OMOJIOTHYECKUE TIPOLIECCHI B ITOYBE
Y WX POJIb B MPEBPAICHUN MUTATEILHBIX BEUIECTB U MOBBIIICHUH 3(PPEKTUBHOTO aKTYaIbHOTO TLIOJO0-
pOHsI MOYBHI.

Buabl OrOTUTENEHOM CITIOCOOHOCTH MOYBBI, UX POJIb BO B3aMMOJCHCTBHH MOYBBI C yI00pe-
HUSIMH ¥ B TIMTAaHUH PACTEHUN. 3HAYCHHUE KOJUTOMAHOW (PPAKIIUU MTOYBKI B TIPOIIECCAX B3aUMOICHCTBUS
MIOYBHI C YAOOPEHUSIMHU U PACTEHUSMHU.

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

Peaknust mous, ee poib B MUTAaHUU PACTEHUH M MPUMEHEHUH YJI0O0peHHH 1 MeInopaHToB. Bu-
IIbl KHCIIOTHOCTH TIOYBHI (aKTyasbHas, 0OMEHHas, ruapoauTuieckas). CTerneHb HaCBhIILEHHOCTH MOYB
ocHOBaHUsMU. bydepHas crmocOOHOCTh MOYBBL. ATPOXMMHYECKAsT XapaKTEPUCTHKA OCHOBHBIX THIIOB
nouB P®. [Tytu Tpanchopmanmu a30THBIX, HocHOpPHBIX, KATMHHBIX U APYTHX COSAUHEHUN B TIOYBAX U
JOCTYITHOCTh UX pacTeHHsIM. PoTb arpoXuMHYecKoro aHam3a MoYB Il OIICHKH 00eCIIEYeHHOCTH pac-
TEHUH dJIEMEHTaMH NMUTaHUs, ONIPEAETICHUS U KOPPEKTUPOBKU UX MOTPEOHOCTH /103 yI0OpEHUH.

XuMnueckasi MeJIMOpanus No4YB (M3BeCTKOBAHME U TUIICOBAHME)

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

OTHOLIEHUE Pa3IUYHBIX CEIbCKOXO3SWCTBEHHBIX PACTEHUHM MU MHUKPOOPIaHU3MOB K PEaKIUU
MOYBBI. 3HAYEHUE KAIbIUs U MarHus JJIsl MUTaHUs pacTeHuil. MHOTOCTOpOHHEe IeCTBHE U3BECTH Ha
nouBy. HelfTtpanu3zauusi KUCIOTHOCTH. Y CTpAaHEHHE TOKCUYECKOTO JIEUCTBUS aJIIOMHUHUSA MU MapraHia.
Koarynsmuss moYBEHHBIX KOJUIOMJOB M YIYYIIEHUE arpOXUMHUYECKUX M arpo(U3MUECKUX CBOWCTB
MOYBbI, BrusiHue nM3BecTH Ha Pas3iioKEHHE OPraHWYECKOro BEIIECTBA M MOOMIIM3AIMIO MUTATEIbHBIX
3JIEMEHTOB MOYBbI. BiusiHue U3BECTKOBaHUS Ha JOCTYIMHOCTh MaKpO- U MUKPO3JIEMEHTOB PACTEHUSIM.

Omnpenenenre HeEOOXOIUMOCTH U3BECTKOBAHMS U JTO3bI U3BECTH B 3aBUCUMOCTU OT KHCIIOTHO-
CTH U TPaHyJIOMETPUUYECKOTO COCTaBa MOYBBI, COJEPKAHUS TyMyca, BUJa PACTEHHUI U COCTaBa KyJIbTYpP
B ceBo0oOopoTe. CriocOoObI M CPOKH BHECEHUS U3BECTKOBBIX Y0OPEHUH B TTOYBY.

Bunbl n3BecTKOBBIX ynOOpeHUH (TBEpIble U MSITKHE M3BECTKOBBIE MOpojbl). Vcmonp3oBaHue
OTXOJIOB IPOMBIIIJIEHHOCTH JJIsl U3BECTKOBAHUS MOYB. ATPOTEXHUYECKHE TPEOOBAHUS K N3BECTKOBBIM
yaoOpenusM. HopMaTuBEI OLIEHKHM KadecTBa M3BECTKOBAHUS. J|JTUTENBHOCTh ACUCTBUS N3BECTH. Memnu-
OpaTUBHOE, MOJACPKHUBAIOIIECEe U OMNepexaroliee M3BECTKOBAHUE KUCHBIX MOYB. DPGEKTUBHOCTh U3-
BECTKOBaHUs MMOYB B PA3IMUHBIX CeBOOOOpoTax. OCOOEHHOCTH M3BECTKOBAHHSI B CEBOOOOPOTAxX CO
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JHHOM U KapTodeneM. 3HaueHHue U3BECTKOBAHUS KUCIIBIX TT0YB MPH JITUTEILHOM MIPpUMEHEHUU (husno-
JIOTUYECKHU KHUCIIBIX MUHEPATBHBIX yA00peHuit.OkoHoMHuueckas 3(pPpexkTuBHOCTh U3BecTKOBaHus. Cro-
cOOBI U TIpUEMBI MOBBIIICHUS YPPEKTUBHOCTH MU3BECTKOBAHUS. XUMHUECKasi MEIUOPAIUS COOHIIOB -
OCHOBHOE€ YCIIOBHE TOBBIIICHUS IUIOJOPOIUS MOYB CO IIEIOYHON peakiueil. ['uncoBanue kak mepa
YIIy4IIeHUs] COJIOHLIOB. MI3MeHeHUs, BhI3bIBAEMbIE B IIOYBE TUIICOM. D PEeKTUBHOCTH TUricoBanus. Oc-
HOBHbBIE MaTepHalibl, IPUMEHsAEMbIE JJIs TUIICOBaHUS MOYB. J{03bl, CPOKU U CIOCOOBI BHECEHUS THUIICA.
Jlpyrue cnocoObl, UCMOIb3yeMbIe Ui METHOPAIMH COJIOHIIOBBIX MOYB. Y 10OpeHUe TUIcoM O0O0OBBIX
Tpas. [Ipuemsbl noBeieHUS 3PHEKTUBHOCTH TUTICOBAHMUS.

Pa3nes 3. MunepaJjibHbIe y100peHus

[Tonsitue 06 ynoopenusx. Buasl u popmer ynobpennii. [leficTBytomiee BemecTBO U 10361 yA00-
penuii. [TonsTue o cpokax u crnocob6ax BHeceHus. Kimaccudukamus ynoOpenuit. Y 100peHHss MECTHbIE
Y TIPOMBIIIIJICHHbIE, MUHEPAJIbHbIE M OPIraHUYECKHUE, POCTHIE U KOMIUIEKCHBIE, IPSMOT0 U KOCBEHHOT'O
JEUCTBUA.

A30THBIE Y100peHust

3HavyeHue mpobaemsl a30oTa B 3emiieaenuu B cBete yuenus [.H. [Ipsaumuaukosa. Pons azora B
pactenusx. OCOOCHHOCTH MUTAaHUS PACTEHUH aMMOHUNWHBIM U HUTPATHBIM a30ToM. CojiepkaHue a3oTra
B [I0YBE U JUHAMHUKA ero coequHeHui. [Ipomneccel aMmMonundukannm, HUTpUQHUKALIUU U JeHUTpU(DUKa-
nuu. KpyroBopot u 6aianc a3ora B mpupoze. bananc azora B 3emienenuu. @ukcamus azora arMoce-
pbl. 3HaueHue 0000BBIX pacTeHUI B 00OTaIIEHUH ITOYBHI a30TOM U MOJIyYEHHH MPOAYKLIUHU C BBICOKHM
conepxanueM Oenka. Kimaccudukamus a3otHbix yaoopenuii. OCHOBHBIC (JOPMBI a30THBIX, YI0OpEHUH,
UX MPOU3BOJCTBO, COCTAB, CBOWCTBA M NMpPUMEHEHUEe. AMMHUauHas ceautpa. CepHOKHCIBIA aMMOHUM.
Cynbdar amMmMoOHUSI-HATpus, XJopua amMoHus. JKuAKUN aMMuak, aMMHauHas BOJAa U aMMHAKaThl.
HatpueBast u xanbuueBas cenutpbl. MoueBuHa, kapbamugoammuaunas cenutpa (KAC). MemienHo-
JeCTByIONIME a30THBIE ynoOpeHus. BiusHue a30THBIX y10OpeHuil Ha peaklnio MOYBEHHOIO PacTBO-
pa. Mcnonp3oBaHue pacTeHUSIMH a30Ta y10OpeHUi U ero mpespaiieHus B nmouse. [lotepu azora yno6-
peHuit u3 nouskl. [IpumMeHeHre MHTUOUTOPOB HUTpUDUKAIMKM 7S MPEJOTBPAIICHUS MOTEph a30Ta.
D¢ hexkTUBHOCTH Pa3NIUYHBIX (POPM a30THBIX YJOOPEHUI B 3aBUCIMOCTH OT CBOMCTB IOYBHI, BHJIA pac-
TEHHH U criocoba BHeceHUs yao0penuid. J[03bl, crmocoObl M CPOKK BHECEHUS a30THBIX yIOOPEHUM O/
OCHOBHBIE CEIbCKOXO3AWCTBEHHBIE KYJIbTYPhl. BiusiHUe a30THBIX yIOOpeHUH Ha yposkail pa3UuHBIX
KyJbTYpP M €r0 KauyecTBO. 3HAUCHHE IMO3JHUX IMOJAKOPMOK a30TOM Ui YIIyYILEHUS KayecTBa 3€pHa
MIICHUIIB! M APYTUX KyIbTyp. [lyTH noBsienns 3ppeKTUBHOCTH a30THBIX YAOOPEHHIA.

DochopHbie y100peHus

[Ipobnema ¢ocdopa B 3emnenenuu u MyTd ee peuieHus. Poib gocdopa B KU3HU pacTCHHM.
Ucrounuku docdopa mns pactenuit. Baemaune npusnaku dochopHoro rojgonanus y pacrenuid. [lo-
crymieHue ¢ocpaToB B pacTeHus U BoIHOC (hocdopa ypokaem. Conepxanue u (GOpMbl COSTUHEHUIN
dbocdopa B mouBax. Kpyrosoport dochopa B mpupoe, 6anaHc ero B 3eMJICICTHN U XO3sIICTBE.

Cripbe ans mpou3BocTBa GpochopHBIX yao0peHuii. MectopoxaeHue anatuToB U Gpochoputon
B Poccun u npyrux ctpanax. @ocoputsl 1 anaTUTHl Kak chIpbe IS (pochaTHOM MPOMBIIITICHHOCTH.
CriocoObI moy4eHusi, coctaB U cBoiicTBa ocdopubix yaodpenuii. Cynepdocdar npocToi U 1BOMA-
HOH, TpaHyJIMpPOBaHHBIA U mopomkoBuAHBINA. [Ipenumurar. Cynepdoc. Tomacnuiak, Tepmodocdarsi,
docharmiak, odechropennsiii pocdar. [Tomudocdarer. Mcrnonp3oBaHue 0TX0I0B TPOMBIIUIICHHOCTH,
conepxammx dochop. PochoputHas Myka U ycioBus 3h(PEKTUBHOTO ee MPUMEHEHHUs. 3HaUeHUE pa-
00T pOCCUIICKUX YUEHBIX IO ATOMY Bompocy. [TyTu nosbimenus 3¢p¢pekTuBHOCTH POChHOPUTHON MyKH.

B3aunmogeiictBue dhochoprbix yanodbpenuii ¢ mouBoi. [lormomenne pocdaros mouBamu c pas-
nuuHOM peakuumeit cpenbl. [locneneiictBue hocopubx ynoOpenuit. J1o3bl, cpoku U crocoObl BHECE-
HUs (HOChHOPHBIX yAOOPEHUH MO Pa3IMYHbIE CeTbCKOXO3IMCTBEHHBIE KYIbTYphl. [Ipumenenue ¢oc-
¢dopHbIX ynoOpeHuit B 3amac. JlokansHOe BHECEHHE - Hanbosee 3 PeKTUBHBIN CITOCOO0 UCTIONB30BAHUS
cynepdocdara. 3nauenune GochopHbIX yIOOPEHHI B MOBHIIIICHUH YPOKast OTACIbHBIX CETbCKOXO035M-
CTBEHHBIX KYJbTYp U YJIYYIICHHH €ro KaueCTBa B Pa3IMYHBIX MMOYBEHHO-KIMMAaTHYECKUX 30HaX Poc-
CHH.

Kanuiinbie ynoopenus

Ponp xanmus B ku3HM pacteHuil. ConepkaHue KaJlMsl B YpOXkKae OTHAEJIbHBIX CEIbCKOXO3SM-
CTBEHHBIX KyJbTyp. BHeUIHME MpU3HAKKM KaTUIHOTO rojonanus y pacteHuil. Coaepxanue U GOpMbl
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Kajus B mo4yBax. KpyroBopoT kanust B mpupoze, OaisaHc ero B 3eMIICACTHH U X03siiicTBe. MecTopoxk-
JIEHUS KATMHBIX cosiel B Poccuu u apyrux crpanax. Colpble KAIUIHBIE COJIM: CUIIBBUHUT, KAPHAILIUT,
KauHUT, TOJUTAINT, TAaHrOeHHUT U Ap. Kiaccudukanms kanmuitHbIX y100peHuii, uX cocTtaB, CBOMCTBA U
puMeHeHue. XIJIOPUCTHIN KUK - OCHOBHOE KallnitHOe yaoopeHue. CrocoObl MOTyYeHus: XJI0PUCTOTO
KaJIisl U3 CWJIbBUHUTA U YJIydIIeHHE ero Gpusndeckux cBorcTB. 40%-Has xanuiiHas coyib. CepHOKHC-
Tl kanuil. Kanu-maraesus, kammuMar, Kaaui-3JIeKTPOJIUT, IIEMEHTHAs TbUTb. 30J1a KaKk y100peHue.

B3anmopelicTBue KadMMHBIX yZOOpEHM C MOYBOW. 3Hau€HHE COJCPKAIIMXCA B KaJMMHBIX
YAOOpEHUAX XJOPHUAOB, Cylb(paToB, HATPUS U MarHus AJs pa3luyHbIX pacteHuid. [Ipumenenue ka-
JUHHBIX yNOOpeHHWH B 3aBUCUMOCTH OT OHOJIOTMYECKUX OCOOCHHOCTEH pacTeHMH W TOYBEHHO-
KJIIMMAaTHYECKUX yCIIOBUN. BiusiHue opraHndeckux yao0peHHi, N3BECTKOBAHUS U IPYTUX YCIOBHMA Ha
3G GEKTUBHOCTh MPUMEHEHUSI KATMIHBIX yI00peHuid. J{03bl, CpOKH M crocoObl BHECEHUS KaJIHMHBIX
yaoOpeHuil o pa3audHbie KyJIbTyphl. BiausHue KaauiHbIX yA0OpEeHUN Ha Ypokail U KadeCcTBO IMPO-
OYKIUHU OTAEIbHBIX CEIbCKOXO3SIMCTBEHHBIX KYJIbTYP B Pa3JIMUHBIX ITOYBEHHO-KJIMMAaTHYECKUX 30HAX
Poccun.

Muxkpoynodpenust

3HaueHue MHUKPOAJIEMEHTOB ajsl pacTeHuil. ColepkaHue OTAENbHBIX MUKPO3JIEMEHTOB B pac-
teHusx. Conepxanue U GOpMbI MHUKPODJIEMEHTOB B 1MouBax. OYHKIMU OTJECIBHBIX MUKPO3JIEMEHTOB
(6op, Menw, Mapranel, MOJUOACH, IIMHK, KOOATLT) B pPacTCHUAX. Y J0OpeHus, coaepkamue 6op, Map-
raHeln, Me/ib, MOJIMO/IeH, IIMHK U JIpyrue MUKpodiaeMeHTsl. [lomumukpoynobpenus. Pons Mukpoymoo-
pEHUIl B MOBBIIMIEHUH MPOAYKTUBHOCTH CEIbCKOXO3SWCTBEHHBIX KYJIBTYP B PA3JIMYHBIX [MOYBEHHO-
KIIMMAaTUYEeCKUX 30HaX cTpaHbl. J[03bl, CPOKH U crOCOOBI MPUMEHEHHUS MHUKpPOYIOOpEHHH B CBSI3U C
MTOYBEHHO-KIMMATUYECKUMU YCIIOBUSIMU U OHMOJIOTUYECKUMHU OCOOEHHOCTAMHU KyNbTyp. [Ipremsl mo-
BbIIICHHS 3((HEKTUBHOTO IPUMEHEHUS MUKPOYI00pEHUI.

KommniiekcHbie ynoopeHust

[ToHATHE O KOMIUIEKCHBIX yI00peHUAX (CI0XKHbIE, KOMOMHUPOBAHHBIE U CMEIIaHHbIEe). ATpo-
HOMHMYECKOE M SKOHOMHMYECKOE 3Hau€HHE KOMIUIEKCHBIX yaoOpeHuil. CrnocoObl Moiay4YeHHs, COCTaB,
CBOWCTBa U NPUMEHEHHE KOMIUIEKCHBIX ynoOpeHuil. AMmodoc 1 quaMModoc, aMMOHU3UPOBAHHBII
cynepdocdar, kanuitHas cenutpa, nonudocdarsl ammonus, azodoc, azodhocku, HUTpohoc U HATPO-
¢docku, HEUTpoammodoc W HHUTpoamModocka, kapboammodockl, noiaudochaTsl Kajius ¥ aMMOHUS,
¢dbocdarer MoueBUHBI. bopHBI 1 MOMMOIEHU3UPOBAHHBIN cynepdocdaTsl, MarHuitaMmMoHuiidocdar.
Kunxue u cycneH3upoBaHHbIe yAoOpeHHs. [lepcrieKTUBbl NPUMEHEHUsT KOMIUIEKCHBIX yI10OpeHuil B
Poccun. TykocMecH, MX cOCTaB U CBOMCTBA, 3HAUEHUE U YCIOBUS TYKOCMEIICHHS.

Pa3nea 4.0prannyeckne yno0penust

Haso3z.3naueHne HaBo3a M JApPYTUX OPraHUYECKUX YAOOpEeHUH B TIOBBIIICHUU YpPOXKaeB
CEeNTbCKOXO3SMCTBEHHBIX KYJIBTYp, CO3JaHMM Oe3faeuuuTHOro OanaHca rymyca M peryJIupoBaHUU
OMOJIOrMYeCcKHUX MpoleccoB B mouBe. HaBo3 Kak MCTOYHUK 3J€MEHTOB MUTAHUS AJIs PACTEHUN U €ro
poJib B KPYyroBOpPOTE NMUTATENbHBIX BewlecTB B 3emiuenenuu. [.H. IIpsHumHukoB 0 poiau HaBo3a B
CBS3M C POCTOM TPOM3BOACTBA MHUHEpaJIbHBIX yn0oOpeHui. 3HaueHHWEe HaBO3a KaK HCTOYHUKA
MIOTIOJHEHMSI MOYBBI OPraHMYECKMM BELIECTBOM ISl TOAJAEP)KAHHUA M YBEIMUYEHUS COACPKAHMS
rymyca, TMOBBIIIEHUST 3(PGEKTUBHOCTH MHUHEpalIbHBIX yaoOpenuit. Oruiata HaBo3a mpuOaBKaMu
YpOXKaeB CENbCKOXO3SMCTBEHHBIX KYJBTYp B pa3INYHbIX MOYBEHHO-KIMMAaTHUECKHUX 30HAX CTPAHBI.
3HaueHue NPAaBUIBLHOTO COYETAHHUS OPraHMYECKMX W MUHEpaNbHBIX ynoOpeHuil. PazHoBumHoctu
HAaB03a - MOJCTUJIOYHBIN U 0eCMONCTUIOYHBIA (KUAKUN U TOTYKUAKUI) HABO3, UX COCTABHBIC YACTH.
XUMUYECKUH COCTaB M KaueCTBO HABO3a Pa3IUYHbBIX KUBOTHBIX.

Iloocmunounvii Haso3. Buapl MOACTUIKH, €€ 3HaYeHHE, COCTaB U IpuMeHeHue. CrocoOsl
XpaHeHusi HaBo3a. lIporecchl, MmpoucXoisliMe NpU XpaHEHHH HaBo3a, W MX oleHKa. CTeneHb
pa3oXeHusT HaBo3a. XpaHEHHWE HaBo3a B HaBo3oxpaHwmmmie u B mone. llltaGeneBanue Kak
HEOOXOMUMBIM TpHUEM MPaBUIBLHOTO XpaHEHHS HaBO3a. 3HAUEHUE KUKECOOpPHUKOB. IIpuemsl
MOBBIIIEHUS! KayecTBa W YAOOpHUTENIbHAs LIEHHOCTh MOJCTHIOYHOrO HaBo3a. CHocoObl CHUKEHHUS
MOTeph a30Ta MPH XpaHEHUH HaBo3a. [I[poA0KUTENHHOCTD AEMCTBUS HABO3A.

becnoocmunounwiii nasoz. CocraB, cBoiicTBa U mpuMeHeHue, [IpurorosneHue, XpaHeHHE H
MCIOJIb30BaHUE JKUJIKOTO M TMONYXHJIKOro HaBo3a. OcobeHHOCTH ero nmpumMeHeHus. CpaBHHUTEIbHOE
JIeWCTBUE W  TOCHENCHCTBHE TOACTWIOYHOTO U OECMOACTHIIOUHOTO HaBO3a Ha  ypoxKal
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CEJIbCKOXO3SIICTBEHHBIX KYJIBTYp B Pa3JIMYHbIX [MOYBEHHO-KIMMATHUECKUX ycioBusaX. CouyeTaHue u
COBMECTHOE IMPUMEHEHHE HaBO3a M MUHEPAJbHBIX yA0OpeHuil. CpaBHHUTEIbHAs OIEHKA CTENEHU
MCTOJIb30BAHUS PACTCHUAMHU MUTATEIbHBIX BEIIECTB U3 HABO3a U MUHEPAIbHBIX yao0penuil. CriocoOs
oTpeseNieHUs] KOJMYeCcTBa MOACTUIOYHOrO0 HaBo3a. Pacuer koinuecTBa OECHOJICTHIOYHOIO HAaBO3a.
Jl03b1, TiIyOrHA 337€TIKU ¥ CIIOCOOBI BHECEHHS HAaBO3a T0J] Pa3IMUHbIE KYJIbTYphl B CBSI3U C IIOYBEHHO-
KJIMMaTHYECKUMH yCIIOBUSMHU. MexaHu3anusi padoT Ipu MOJITOTOBKE HaBO3a, TPAHCIIOPTUPOBKE U
BHECEHUIO B MOYBY. 3HAYEHHUE HABO3a B 3alIUILEHHOM rpyHTe. CocTaB, XpaHEHHE HAaBO3HOU JKUKHU U
UCIIONIb30BaHWE ee Ha ynoOpenue. [lomer mnTHI, €ro cocraB, XpaHEHHE U IPUMEHEHHE.
Vcnonp30BaHue coloMbl Ha y100peHue.
Topgh u opeanuueckue yoooperus Ha e2o ocHoge

3amacel Topda B Poccun, Buasl m Tumel Topda, WX arpoXxuMudeckas XapaKTepUCTHKA U
O6orannueckuii cocraB. CreneHb pasznokeHus Topda. 30JbHOCTb, KHUCIOTHOCTb, BIAroeMKOCTb W
MOTJIOTHTENbHAsL CIIOCOOHOCTH Topda. CosepikaHue MUTATENbHBIX 3JIEMEHTOB B TOop(dax. 3aroToBka u
WCIIOb30BaHue Top(da Ha MOACTUIKY U yaoOpeHue. TopdsHOI HaBO3, ero yA0OpUTEIbHAS [ICHHOCTb.
VYcnoBust 3(pQEKTUBHOTO HCHONb30BaHMS Topda Ha ynobOpenue. Teopermueckoe 00OCHOBaHHE
KOMITOCTUPOBaHMs. 3HAaYeHHE MHUKPOOMOJIOTUYECKUX MPOLECCOB B MPEBPAIllEHUU MUTATEIbHBIX
BEIIIECTB KOMIIOCTA B JOCTYIHbIE I pacTeHuil coenuHenus. TopdonaBo3ubie kommocTsl. [Tocnoiinoe
1 o4aroBoe KoMmrocTupoBaHue. TopoxkuxeBbie U Ipyrue BUIbl KOMIIOCTOB. 3HAYEHHE COOTHOIICHUS
KOMIIOHEHTOB B KOMIIOCTaxX MJIsi pa3BUTHS MUKPOOMOJIOTMYECKHUX MporeccoB. TopdomuHepanbHbie
KoMriocTel. Mcmonp3oBanne B KomMmnoctax (ocOPUTHONH MYKH, U3BECTH, 30JbI (IIPU TOBBIMICHHON
KHUCJIOTHOCTH TOP(OB) M JPYyruX KOMIIOHEHTOB. XHMHMYECKHH COCTaB pa3lIM4YHBIX KOMIIOCTOB.
VYcBoeHue pacrteHusiMH a3oTa, ¢ocdopa, Kaaus, MUKPOIJIEMEHTOB W3 KOMIOCTOB. lcmonb3oBaHue
TOPOJACKHX, TPOMBIIUIEHHBIX M CEJIbCKOXO3AHCTBEHHBIX OTXOJOB Ha YAOOpEHHs TMyTeM uX
KOMIIOCTUPOBAaHUS M TEXHUKAa HMX IMPUTOTOBJIECHHS. Polb KOMIIOCTOB B 3alllMIIEHHOM TPYHTE.
Carpornieny 1 UX UCIIOJIb30BaHUE.
3enenoe yooopenue

3Ha4yeHue 3eJICHOr0 yA00peHHs B OOOTAIeHWH MOYBBI OPTaHMYECKUM BELIECTBOM, a30TOM H
OPYTMMH THUTATEIbHBIMU 3JeMeHTaMu. DOpMBbI HCIOJIIB30BAHUS 3€JIEHOTO ynoOpeHus. 3HayeHHe
3€JICHOTO YI00pEHUs AJIsi MAJIOTIOOPOJHBIX ITECYaHbIX MOYB. PacTeHus, BO3/iebIBaeMbIe Ha 3€JIEHOE
ynoOpenue (cuaepatsl). [IpueMbl BeIpalnBaHus U UCIOJb30BaHUS OTACIBHBIX CHJICPATOB. JIFOTIMHBI.
Cepanemna. [lonnuku. KommiuekcHoe ucrnosibp3oBaHue OOOOBBIX CHAEPATOB HAa KOPM U yAOOpeHHe.
Ynobpenue cunepatoB. [IpumeHenne 6akTepuaabHBIX MpenapaToB (HUTparvHa, pu3oTopduHa u ap.)
IpU BBIPALIMBAHUN CUAEPATOB U Apyrux 0000BbIX. Pa3znokeHue 3eileHOro ynoOpeHus B TOYBE.
[Ipumenenue 3eneHoro ynaoopenus B Poccum u 3pPekTUBHOCTH €ro B 3aBUCHUMOCTH OT MOYBEHHO-
KIMMaTUYeCKUX YCIOBHH. 3eneHoe ynoOpeHne B paiioHax opolieHusi, BiusHue 3ei1eHoro ynoopenus
Ha yposKail pa3JMyHbIX KyJIbTYp U CBONCTBA MOYBBI.

Pa3nes S. Dxojiorust npuMeHeHus y100peHuit

TexHoJI0rMHM XpaHeHUs U IPUMEHeHH s YA100peHnii

TexHonornueckue cBoicTBa yHoOpeHHi. TexHOJOrWs XpaHEHHUsS TBEPABIX M IKUAKHX
MUHEPAJIBbHBIX U OPTaHWYEeCKUX YIOOpeHHH B pa3iMYHbIX KIMMATUYECKUX 30HAX CTpaHbl. THUIIBI
CKJIAJICKUX TIOMEIIEHUI U HaBo3oxXpaHwmil. [IpuemMsl CHUKEHHUS TOTeph U KauecTBa yI0OpeHUN Mpu
UX TpPAaHCIOPTUPOBKE, XpaHeHMHM U BHeceHuu. [loaroroBka ynoOpeHHII K  BHECEHHIO.
TexHoornueckne CXeMbl M MAIUWHBl JUIsl BHECEHUS OpPraHMYECKHX, MHHEpANbHBIX (TBEPABIX U
KUJKUX) yIOOpeHHil, U3BECTKOBBIX MaTepuanoB U runca. KoHTponb U oleHKa KadecTBa paboOT Mo
BHECeHMIO ynoOpeHuil. TexHuka O€30MacHOCTH MpPU TPAHCIOPTUPOBKE, XPAaHEHHMH M BHECCHUHU
yaoOpeHui.

JKOJIOTHYECKHE ACIeKThI IPUMEeHEeHNs yA100peHu i

CopaeprkaHre TOKCUYHBIX BEIIECTB, IPUBOIAIINX K 3arPS3HEHUIO OKPYIKAOIIEH cpeibl B MUHE-

palbHBIX, OPTaHUYECKUX YIOOpEeHUsIX U MenuopanTax. [IpenensHo momyctumsbie konnuectsa (ITK)
AJIEMEHTOB M COEIMHEHUN B PACTEHUSX, IT0UBE, BOJIE, COJIEPKAIIMXCS B MUHEPATIbHBIX, OPraHUYECKUX
YAOOPEHUSAX ¥ METHOpaHTaX. DKOJIOTHYECKHE aCTIEKThl XUMHU3aluu 3emienenus. CoamaHCHpOBaHHOE
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IpUMEHEHHE yIOOpPEHUH U APYTUX CPEJCTB XMMH3ALUU - OCHOBA YCTPAHEHHUS OTPHLIATEIILHOTO T10-

CJICACTBHA UX HA IMOYBY, PaCTCHH, YCIIOBCKA U )KUBOTHBIX.

4.2. Conep:xaHue JeKIuii

Ounas ¢popma o0ydyeHHs

Ne
JIEKIIHA

Kparkoe conepsxanue nexuuit

Komnunuectso

qacoB

IIpakTrueckas

IIOArOTOBKA

Beenenue. IIpenver, MeTobl, €U U 3aa4d arpOXUMUHU, B3aUMOCBA3U €€ C
JAPYTUMH arpOHOMHUYECKUMH U OnosornyeckuMu Haykamu. CocTosiHME U Iep-
CIIEKTHBBI MIPOU3BOJICTBA U MPUMEHEHHS MHHEPAJIbHBIX YIOOpEHUH, XuMuue-
CKUX MEJIMOPAHTOB, HAKOIUIEHUS M HCIOJIB30BaHUS MECTHBIX yJIOOpEHUH B
Poccun u npyrux crpanax. Mcropuueckuid 0030p pa3BuTHsI arpoxuMuu B PO.

2,3

XMMHYECKHX COCTAaB U NMUTAHHE pacTeHHH. XMMUYECKUN COCTaB PACTEHUM.
XUMUYECKHE 3JIEMEHThI, HeoOxonuMble pacTeHus M. Colep:kaHue U COOTHO-
IICHUSI AJIEMEHTOB MUTAHUSI B PACTCHUSX, OMOJIIOTUYCCKUI U XO31CTBEHHBIH
BBIHOC ITUTATEIbHBIX 3JIEMEHTOB CEJIbCKOXO03IMCTBEHHBIMH KYJIbTYpPaMU, ITOHS-
THE O KPYroBOpoTe W OajaHce BEIIECTB B 3eMIICACTUU. BiMsHUE YCIOBHIA
BHEILIHEW Cpebl Ha MOCTYIUIEHWE MUTATEIbHbIX BEIIECTB B pacTeHus. Hekop-
HEBOE NUTaHue pacTeHuil. OTHOLIEHUE PACTEHUN K YCIOBHUSM IMUTAHUS B pas-
HbIEC MEPUOJBI BEre€TalllM, NMEPUOJUYHOCTh NUTAHHUS pacTeHUu. PacturenbHas
JUArHOCTHKA NMUTaHus pacTeHui. KoMIlekcHasi JMarHoCTUKa U €€ MCMOJb30-
BaHUE JUIsl ONTUMH3ALIMHU TUTAHKS PACTEHUM.

CBoiicTBa NMOYBBI B CBSI3H C NUTAHHEM PAaCTeHHH W NMPHMEHEHHeM y100-
pennii. CoctaB 1ouBbl. MUHEpaibHAsA U OpraHUYECKas 4acTH MOYBBI KaK UC-
TOYHHKH JIEMEHTOB MUTaHUs. XMMUYECKHE COCUHEHMSI ITOUBBI, COJEPIKaIIIHE
3JIEMEHTHI MUTaHUsl pacTeHuid. OpraHu4ecKoe BEIECTBO MOYBBI U €ro 3Haye-
HUE IS TUI0A0poaus. XUMHUYECKHe U OMOJIOTHYECKUE TPOIIECCHl B TIOYBE M MX
pOJib B MPEBPALLIEHUN MUTATEIBHBIX BEUIECTB M MOBBIMIEHUU 3()PEKTUBHOTO
aKTYaJIbHOTO IUIONOPOJUS TOYBBL. BUIBI MOTJIOTUTENBHOM CIIOCOOHOCTH IMOY-
BbI, X POJIb BO B3aUMOJICHCTBUU TMOYBBI C YJOOPEHUSIMU U B MMUTAHUH pacTe-
Huii. CoCTaB U CTPOECHHE NTOYBEHHOIO MOIJIOIIAIOLIETO KOMILJIEKCA, POJb B MH-
TaHUM pacTeHUH, MpeBpanieHuu yaoopennii. OCHOBHBIE 3aKOHOMEPHOCTH B3a-
UMOJCHCTBUS yI0OPEHUI, MEIMOPAaHTOB U PACTEHUH C MOYBEHHBIM IOTJIOIIA-
IOIIUM KOMIUIEKCOM. Peaknus nmous, ee posib B MUTAHUM PACTEHHUI U ITPUMEHE-
HUU YAOOpEeHUH U METMOPAaHTOB. BUIbI KUCIIOTHOCTH MOYBHI (aKTyallbHAS, 00-
MEHHasl, rugpoiautuyeckas). CTeneHb HACBIIIEHHOCTH ITOYB OCHOBAHUSIMMU.
bydepHas cmocoOHOCTH MOYBHI.

XuMH4yecKkass MeJiHopanus nNo4B. bamaHc Kanbius U Mardus B 3eMJIEJIETINU U
MyTU ero peryiaupoBanus B Poccum u apyrux crpanax. OTHOLIEHUE pa3iidy-
HBIX CEJIbCKOXO3SMCTBEHHBIX PACTEHHI U MHKPOOPraHW3MOB K PEaKLIHUH MOY-
Bbl. HeliTpanusanus KUCIOTHOCTH. BinsiHuEe M3BECTKOBAaHHS HAa JOCTYIHOCTH
Makpo- U MHKpPOdJIEMEHTOB pacTeHusM. OmpejeneHrne HEOOXOIUMOCTU HU3-
BECTKOBaHUsI M J103bI u3BecTU. CmocoObl U CPOKH BHECEHHS] W3BECTKOBBIX
ynoOpeHuii B mouBy. Buibl M13BECTKOBBIX yA00peHUN (TBEPABIC U MSTKUE W3-
BECTKOBBIE MOPOJIbI). XUMHYECKass MeIuopanusi cojaoHioB. OCHOBHbIE MaTe-
pHalbl, IPUMEHsIeMbIE JUIsl TUIICOBaHUs MOYB. Jl03bl, CPOKHM U CIIOCOOBI BHECE-
HUs Tunca. J[pyrue crnocoObl, UCHOIB3YEMBIC JJISI METHOPAIMH COJIOHIIOBBIX
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8-13

Munepasibnble yioopenus. [lonstue 00 ynobpenusx. Buast u ¢popmsl yno6-
penuii. JleficTByromiee BEHIECTBO W 1103bI yaoOpeHuil. [loHsTHE O cpokax u
ciocobax BHeceHus. Kinaccubukanus ynoOpeHuid. Ya00peHHs MECTHBIE H
MIPOMBIIIJICHHbIE, MUHEpPAIbHbIE M OPraHWYEeCKUE, MPOCThle U KOMILJIEKCHBIE,
MPsIMOTO U KOCBEHHOTO neicTBus. Knaccudukamms a3oTHbIX yaoopenuit. Oc-
HOBHBIE (DOPMBI A30THBIX, YAOOPEHUM, UX MPOU3BOJICTBO, COCTaB, CBOMCTBA U
npumeHenne. Knaccudukanus pocdopubix ynodbpernii. CriocoOb! mogyyeHus,
coctaB M cBoiicTBa (ochopubix ymoOpeHuit. Knaccuburanus KaaumiHBIX
YAOOpEHU, UX COCTaB, CBOMCTBA W MpUMeHEHHE. J[03bl, CPOKU U CIOCOOBI
MpUMEHEHHUs] MUKpoynoOpeHuil. [loHSATHE O KOMIUIEKCHBIX YyIOOpEHUsIX
(crmoxHbIe, KOMOMHUPOBAHHBIC U cMelIaHHbIe). CrocoObl MOyYeHHsI, COCTaB,
CBOMCTBA M MPUMEHEHNUE KOMIUICKCHBIX yI00PECHHIA.

12
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Oprannyeckue yao0penusi. HaBo3 kak MCTOYHUK 3JIEMEHTOB MUTAHUS IS
pacTeHU W €ro posib B KPYrOBOPOTE MNHTATENbHBIX BEIIECTB B 3eMIIENE-
K. Pa3HOBUIHOCTH HaBO3A - MOJCTUIOYHBINA U OCCIOACTUIOUHBIA (CKMIKAA U
MOJY>KUIKUIM) HaBO3, UX COCTABHBIE YAaCTH. XHUMHUYECKUUA COCTAaB U Ka4eCTBO
HaBO3a Pa3JIMYHbIX >KUBOTHBIX. [lomcThiiouHbIl HaBO3.Buibl moaCTWIKH, €€
3HaueHue, coctaB M npumeHeHue. CrocoObl xpaHeHus HaBoza. IIpoueccsl,
MIPOUCXOJISIINE IPU XPaHEHUH HABO3a, M UX OmeHKa. CrocoObl CHUKECHHS T10-
TE€ph a30Ta IPU XPAaHEHWH HaBO3a. lIpOMOIKMTENBHOCTH NEUCTBUS HABO3A.
becnionctunounslii HaBo3. CocTas, cBOMCTBA U NpuMeHeHMe. [Ipurorosienue,
XPAaHEHHE U UCIOJIb30BAHUE >KUJKOTO U MONYKUAKOro HaBo3a. [lomer nrTurm,
€ro COCTaB, XpaHEeHHE U MpUMEeHeHHe. Mcronp30BaHNe COIOMBI Ha y10OpeHue.
Topd m opranmyeckue ynoOpeHus Ha ero ocHoBe. 3amackl Topda B Poccum.
Bunbl u tunel Topda, UX arpoXuMHUYECKas XapaKTEPUCTUKA M OOTAHUYECKHIA
coctaB. Mcnonp30BaHUE TOPOJACKHX, MTPOMBIIUIEHHBIX M CEIbCKOXO3SMCTBEH-
HBIX OTXOJIOB Ha yIOOpEHUS MyTeM MX KOMIOCTUPOBAHUS U TEXHUKA UX TMPH-
rotosieHusa. Ponb KOMIOCTOB B 3amuuieHHOM rpyHTte. Camnponenu u ux uc-
MoJIb30BaHKe. 3esieHoe yAoOpeHue. 3HaueHUe 3€JIeHOro ya00peHus B obora-
LICHUU TIOYBBI OPraHUYECKUM BEILIECTBOM, a30TOM WM JIPYTMMH MUTATEIbHBIMHU
aneMmeHTaMu. DOpMBI HCTIOIB30BaHUS 3€JICHOTO yI00pEHMUSI.

15

TexHo/iorMM XpaHeHUsi M TNPUMEHeHUs1 yaoOpenmil. TexHomorHMyeckue
cBoiicTBa ynoOpenuil. TexHonorus XpaHeHHsI TBEPAbIX U KUAKHX MHUHEpalb-
HBIX U OPTaHUYECKUX YAOOPEHU B Pa3IMUHBIX KJIMMATHUYECKUX 30HaX CTPaHBI.
[TpuemMbl CHHKEHHUS TTOTEPh U KauecTBa yAOOPEHHH MpU UX TPAHCIIOPTUPOBKE,
XpaHeHUW U BHeceHHH. [loaroroBka yaoOpeHui K BHECEHUIO. TexXHOJIorHYe-
CKHME CXEMbI U MAIIMHBI 111 BHECEHUS] OPraHUYECKUX, MUHEPAIbHBIX (TBEPABIX
Y KUJIKUX) YAOOpEHUH, U3BECTKOBBIX MaTepHAIIOB U Turca. KOHTPOJb U OlleH-
Ka KadecTBa paldOT MO BHECEHUIO yaoOpeHmil. TexHunka 0e30macHOCTH NpHU
TPAHCIOPTUPOBKE, XPAaHEHUH U BHECEHUU YIO0OPEHUI.

16

JKOJIOTHYECKHE ACHEeKTHhI NpuMeHeHHs yaoOpenmii. Coxep)kaHue TOKCHY-
HBIX BEUIECTB, NMPHUBOJAIIMX K 3arpsA3HEHUIO OKpYJXKalolled cpelbl B MHHE-
paNbHBIX, OPraHUYECKUX yNOOpEeHUsAX W MenuopaHTtax. lIpenenbHO nomycTH-
Mble konuuecTBa (ITJIK) aieMeHTOB U coeMHEHUI B PACTEHUSX, ITOYBE, BOJIE,
COJICPIKALIUXCS B MUHEPAJIbHBIX, OPTraHUYECKUX YAOOPCHHUSIX M MEIHOpPaHTAaX.
DKOJIOTHYECKHE aclEeKThl XUMHU3aLUU 3eMIIECIEITHsI.

Hroro

32

10%
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XMMHUYECKHUX COCTAB U MUTAHWE PACTeHUid. XUMUYECKHI COCTaB PACTCHUH.
XUMHUYECKHE DJICMCHTHI, H€O6XO,Z[I/IMI:I€ pacCTCHUAM. Co;[epxcaHHe U COOTHO-
IICHUST PJIEMEHTOB MUTAHUS B PACTCHUSAX, OMOJOTUYECKUM M XO3SHCTBEHHBIN
BBIHOC MIHUTATENIBbHBIX 3JIEMEHTOB CEIbCKOXO03IMCTBEHHBIMU KyJbTypaMu, II0-
HSATHE O KPYrOBOpOTE U OajlaHCE BEIIECTB B 3eMyeAenuu. BiusHue yciaoBuii
BHEIIHEHU CpCAbl HAa MOCTYIVICHUC MUTATCIBbHBIX BCIICCTB B PACTCHUS. HGKOp-
HEBOE NMHUTaHuE pacTeHUi. OTHOIIEHNE PACTEHUM K YCIOBUSAM MUTAHUSA B pa3-
HBIC ICPUOJbI BETCTAllUN, ICPUOJUIHOCTL IMUTAHUSA paCTeHHﬁ. Pacturensnas
JIMArHOCTHKA MUTaHUs pacTeHuil. KomIuiekcHast AMarHocTuka U ee UCHojb30-
BaHUEC OJId OIITUMU3AIIUN ITUTaHUSA paCTeHHﬁ.

CgoiicTBa MOYBbI B CBSI3U C NMTAHUEM PACTEHUI M MPUMEHEHHEM Y/100-
penuii. CoctaB nouBsl. MuHepanbHasi ¥ OpraHMyuecKasl 4aCTH MOYBBI KaK HC-
TOYHUKH 3JIEMEHTOB NUTAaHUSA. XUMHUUYECKUE COCIUHEHHUSI IOYBBI, COAEPKAILINE
3JI€MEHTHI MUTAHUS pacTeHuil. OpraHuYecKoe BEIIECTBO MOYBHI U €ro 3Haue-
HUE JJIs II0J0poius. XUMHUYECKHe U OMOJIOTHYECKHE MPOIIECCHl B TIOYBE U UX
pOIb B MPEBpAIllCHUN MHUTATEIbHBIX BEIIECTB M MOBBIMICHUU 3(PPEKTUBHOTO
aKTyaJIbHOTO IIOJIOPOAMS MOYBBI. BUABI MOTIOTUTENHHOM CIOCOOHOCTH MOY-
BbI, UX POJb BO B3aUMOJICHCTBUU MOYBBI C yIOOPEHUSMHU U B TUTAHUU PACTE-
Huid. COCTaB ¥ CTPOEHKE MOYBEHHOT'O MOIJIOMIAIONIET0 KOMILUIEKCa, pOJib B MU-
TaHUHM PACTeHUH, TmpeBpamieHun ynoOpeHuil. OCHOBHBIE 3aKOHOMEPHOCTHU
B3aUMOJICHCTBUS yIOOPEHHI, MEITHOPAHTOB M PACTEHUU C TMOYBEHHBIM IIO-
[JIOUIAIOIMM KOMILUIEKCOM. Peakius moyB, €€ pojb B MUTAHUU PACTEHUN U
MPUMEHEHUH YJIOOpEHUN W METHOPAaHTOB. BUIBI KMCIOTHOCTH TOYBHI (aKTY-
anbHas, OOMeHHas, ruaponuTudeckas). CTerneHb HACBHIIIICHHOCTH MOYB OCHO-
BaHMAMU. bydepHas cmocOOHOCTh MOYBBI.

[9S)

XumMuyeckass MeJMOpanus Mo4B. bamaHc KanbLUs U MarHus B 3eMJICAEIUU
U MyTH €ro peryaupoBanus B Poccuu u npyrux crtpanax. OTHOLIEHHE pa3any-
HBIX CEbCKOXO3IMCTBEHHBIX PACTEHUN U MUKPOOPraHU3MOB K PEAKIUU MOY-
Bbl. HeliTpanu3anusi KUCIOTHOCTH. BiausHue M3BECTKOBAaHUS HA JOCTYITHOCTh
Makpo- ¥ MHKpPODJIEMEHTOB pacTteHusM. OmpeserneHne HeOOXOAMMOCTH W3-
BECTKOBaHUS M J103bI M3BeCTH. CrOCOOBI M CPOKH BHECEHHUS H3BECTKOBBIX
ynoOpeHuii B mouBy. Buasl H3BECTKOBBIX YJ0OpeHUi (TBepAble U MITKUE U3-
BECTKOBBIE TIOPOJIbI). XHUMHUYECKasi MeIuopalus coJoHIIoB. OCHOBHBIE MaTe-
pHUaJIbl, MPUMEHsIEMBbIE JIJISl TUIICOBAHUS MMOYB. [[03bI, CPOKH M CIIOCOOBI BHECE-
Hus tHnca. Jlpyrue crnocoObl, UCMONIb3yeMbIC JJISI METHOPAIUUA COJIOHIIOBBIX
IIOYB.

Munepaibubie ynoopenusi. [lonsitue 00 ymoOpenusix. Buasl u ¢dopmbl
ynobpenuii. JlelicTByromiee BemecTBo U 1036l ynoopenuit. [Tonstue o cpokax
u cnocobax BHeceHus. Kiaccudukanus ynooperuii. Y 100peHuss MecTHbIE U
MPOMBIIIIJICHHBIE, MUHEPAILHBIE U OPraHUYECKHE, MPOCThIE U KOMILJICKCHBIE,
MPSIMOTO M KOCBEHHOTO nericTBus. Kitaccudukamms a3oTHbIX yaooperuit. Oc-
HOBHBIC ()OPMBI a30THBIX, YA0OPEHUH, UX MPOU3BOJICTBO, COCTAB, CBOICTBA U
npumenenne. Kmaccudukanus dochopabix ymodopenuit. CriocoObl moiryde-
HUS, COCTaB U cBoiicTBa GochopHbIX ynoOpenuit. Kinaccupukarus KaauiHbIX
yaoOpeHui, WX COCTaB, CBOMCTBA M IpuMeHeHue. Jl03bl, CPOKHU U CIOCOOBI
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MPUMEHEHUsI MUKpOyaoOpeHuii. [loHSATHE O KOMIUIEKCHBIX YJIOOpEHHUSIX
(crmoxHBbIe, KOMOMHUPOBAHHBIE U cMelaHHble). CIocoObl MOTyUYeHUs, COCTaB,
CBOMCTBA M MPUMEHEHNUE KOMIUICKCHBIX yIO0PECHHIA.

Oprannueckue ynoopenusi. HaBo3 kak MCTOYHHMK 3JIEMEHTOB MUTAHUS IS
pacTeHUd M €ro pojib B KPYroBOPOTE MUTATEIbHBIX BEIIECTB B 3eMJIE]E-
K. Pa3HOBUIHOCTH HAaBO3a - MOACTUIOYHBIA M 0€CIIOACTHIIOUHBINA (KUIKUH U
MOJY>KUIKUI) HABO3, UX COCTABHbIE YaCTHU. XMMHUUYECKHU COCTaB M KaueCTBO
HaBO3a Pa3JIMYHBIX KUBOTHBIX. lloacTunounslii HaBO3.Buabl moacTunku, ee
3Ha4YeHHE, cocTaB M mpuMmeHeHue. CrocoObl XpaHeHus HaBo3a. IIporeccsl,
MIPOUCXOISIINE TIPU XPAHEHUH HABO3a, U UX OIeHKa. CIocoObl CHIKEHUS T10-
Tepb a30Ta MPU XpaHEHWHU HaBo3a. [IpomOTKUTETBLHOCTH NEWCTBUA HABO3a.
becnionctunounslii HaBo3. CocTas, cBOMCTBA U IpuMeHeHUe. [Ipurorosnenue,
XpaHEHHUE U UCMOJIb30BAHUE KUJIKOTO U MOJIYKUJIKOTo HaBo3a. [lomer nmru,
€ro COCTaB, XpaHCHHE W TMpUMEHeHHue. Vcrmonp30BaHue COOMBI Ha YI00pe-
HHE.

Topd u opranmueckue ynoOpeHus Ha ero ocHoBe. 3amacsl Topda B Poccun.
Buasl u tumel Topda, UX arpoXuMHYecKask XapaKTePUCTUKAa U OOTaHUYECKUH
coctaB. Mcnonb3oBaHue rOPOJCKHUX, MPOMBILIICHHBIX U CEIbCKOXO3SICTBEH-
HBIX OTXOJIOB Ha YJIOOPEHHUS MyTeM MX KOMIOCTHPOBAHUS U TEXHHUKA UX TPHU-
rotoBiieHus. Polib KOMIOCTOB B 3alIuIIeHHOM TpyHTe. Camnponenu u ux uc-
MOJIb30BaHUE. 3eJIeHOe yIoOpeHne. 3HaueHne 3eJIeHOro yao0peHus B o0ora-
LIEHUU TOYBbI OPTaHUYECKUM BELIECTBOM, a30TOM U APYTUMU NMUTATEIbHBIMU
anemeHTaMu. @OpMbI HCTIOJIb30BAHUS 3€JIEHOTO yI00PEHHS.

JKOJIOTHYECKHE ACMEKThbl NpUMeHeHus1 yno0penuii. CoaepkaHue TOKCHY-
HBIX BEILECTB, MPUBOIALIMX K 3arpsi3HEHUIO OKpY’Karolled cpelabl B MHUHE-
paNbHBIX, OPraHUYECKUX YA0OpeHHUIX U MenuopaHTax. [IpenenbHo AomycTH-
Mble konrmdecTBa (I1JIK) a5ieMeHTOB 1 COEAMHEHHI B paCTEHUAX, IOYBE, BOJIE,
COZICPIKALINXCS B MUHEPAJIbHBIX, OPraHUYECKUX YAOOPEHHUSIX U MEIHOpPAHTAaX.
DKOJIOTHYECKHE aclEeKThl XUMHU3aLUU 3eMIICEITHsI.

Hroro

10

10%

4.3. Conepxanue JJa00PATOPHBIX 3aHATHI

Ounas ¢popma o0yueHust

/1

HanmenoBanue 1abopaToOpHBIX 3aHITHI

KomnnuectBo

JacoB

IIpaxTnueckas

IIOArOTOBKa

—

Omnpenenenne Cyxoro BellecTBa Biaru B paCTUTEIbHOM MaTepuae

—+

Omnpenenenue a3zora, Gpochopa U Kajaust U3 OJHON HABECKH ITPH YCKOPEHHOM 030-
JICHHH PacTHTEIILHOTO MaTepHaa

+

OmnpeneneHne HUTPATHOTO a30Ta B PACTEHUEBOAUECKON IPOAYKIIMH

+

Omnpenenenre HUTPATHOTO a30Ta B PACTEHUAX M PACTCHHUEBOTYECKON MPOTYKIIUN
MOTEHIIMOMETPUUECKIUM METOJIOM

—+

Omnpepnenenue o0IIero azora

Meto bl onpeiesIeHust JOCTYIHBIX U1 pACTEHUH COEAUHEHHUI a30Ta

MeToap! onpeeneHust MoIBMKHOro gochopa 1 0OMEHHOTO KaJlus

Omnpexaenenne pH Mo4BbI MOTEHIIMOMETPUIECKUM METOAOM

O |0 (I[N B~ (W]

Onpez[eneHI/Ie FHHpOHHTH‘IGCKOﬁ KHCJIOTHOCTHU

DN DN [N O (N

+ |+ |+ [+ |+
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10 | Onpenenenre CyMMbI TOTJIONEHHBIX OCHOBaHM# (o Kanneny-I nibkoBuiry) 2 +
11 | YnoOpenus. Knaccudukanus. CBoiicTBa MUHEpaATbHBIX YA00peHUN 2 +
12 Pacno3naBanvne MUHEpaIbHBIX yA00pEeHHH (a30THBIX, POCHOPHBIX, KATUMHBIX, 4 N
KOMIUICKCHBIX) 110 KAY€CTBEHHBIM PEaKIIUsIM
13 | Onpenenenue coaepxanus BogopactBopuMoro dhocdopa B cynepdocdare 2 +
Hroro 32 | 60%
3aounas popma 00yueHusn
2 | ¢
Neo . IR
HaumenoBanne 1ab0paTOpHBIX 3aHITHIA = 9| =6
n/n EF| £ &
CRRIE:
=
1 | OnpenenieHre CyXoro BENIECTBA BJIard B paCTUTEIIbHOM MaTepuale 1 +
) Omnpenenenne azota, Gpochopa u Kaaus U3 OJHONM HABECKH MTPU YCKOPEHHOM 030- 1 4
JICHUH PaCTUTEIbHOr0 MaTepuasa
3 | OnpeneneHre HUTPATHOTO a30Ta B PACTEHHUEBOAUECKOM MPOAYKLIUHT 1 +
4 | Onpenenenue oOIIETo a30Ta 1 +
S | Metobl onpeieneHns JOCTYIHBIX ISl paCTEHUI COEAMHEHHUH a30Ta 1 +
6 | MeTonas! onpeaenenns NoaBMKHOTO (hocdhopa m 0OMEHHOTO Kalus 1 +
7 | Onpenenenue pH nouBbl NOTEHIIMOMETPUUECKUM METOJIOM 1 +
8 | OnpeneneHue ruipoJuTHIECKON KUCIOTHOCTH 1 +
9 | OnpeneneHne cyMMBbI OTJIOLEHHBIX OcHOBaHUH (o Kanmneny-I niapkoBuiIry) 1 +
10 | YnoOpenus. Knaccudukanus. CBoiicTBa MUHEpAJIBbHBIX YA00peHUN 2 +
11 Pacno3HaBanvne MUHEpaIbHBIX yA00pEeHH (a30THBIX, POoCcHOPHBIX, KATUMHBIX, 1 4
KOMIUICKCHBIX) 110 KAY€CTBEHHBIM PEaKIUsIM
Hroro 12 | 50%
4.4. CopepxxaHue NPaKTHYECKUX 3aHATHH
[TpakTHyeckue 3aHATHS HE TPEyCMOTPEHBI YUYEOHBIM IJIaHOM
4.5. Buabl u coaep:kaHue caMOCTOATEIbHON padoThl 00yUalonuxcst
4.5.1. Buasl caMOCTOSTENFHOM pabOThl 00yUIarOIITUXCST
KonuuecTBo yacoB
Buapl camocTosTenbHON paboThl 00yYarOIIMXCs
ouHas popma 3ao4Has popma
o0yueHHs 00y ICHHSI
[ToaroroBka K J1abOpaTOPHBIM 3aHATHUSIM H K 3aIUTE J1a00- 20 10
PaTOpHBIX paboT
BrinoaHeHne KOHTPOJIBbHON pabOTHI — 20
CaMoCTOsITENIbHOE U3YUEHHE OT/IENbHBIX TEM U BOIIPOCOB 15 43
IToaroToBka K MpOMEXYTOYHOM aTTECTAUH 9 9
Hroro 44 82
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4.5.2. ConepxaHue CaMOCTOSTEILHON pabOThl 00yYaroIuXcs

/1

HaumenoBanue HN3Yy4aCMbIX TCM HUJIM BOIIPOCOB

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

XHMHYECKHIl COCTAaB M NMUTAHHE PacTeHUil. PacTeHUs - KOHLEHTPATOPhl OTIEIb-
HBIX XUMHYECKHUX 3JIEMEHTOB. CoJlep>KaHME OCHOBHBIX OPIaHMYECKHX BEILECTB B
pacreHuAx. Makpo-, MUKPO- U yJIbTPa MUKPODJIEMEHTHI, UX POJIb B [IUTAHUU PACTE-
HUW. BnustHue yclioBHii MHUHEPATBbHOTO MHUTAHUS Ha COACp)KaHHWE OETKOB, JKHUPOB,
YIJICBOAOB U APYTIUX BAXKHBIX OPTraHUYCCKUX COG,Z[I/IHGHI/Iﬁ, OIPCACIIAIOIINX KAa4YCCTBO
YPOXkKaeB CEIbCKOXO3AMCTBEHHBIX KYJbTyp. Pa3BuTre mpeacraBieHUs O MOCTYILUIE-
HUU MUTATCIIBHBIX BCUICCTB U UX YCBOCHUU PACTCHHUAMMU. q)OpMBI COG,Z[I/IHGHI/Iﬁ, B KO-
TOPBIX PACTEHMS MOTJIOIIAIOT AIEMEHTHI MUTAaHUs. HekopHeBoe muTaHue pacTeHUM.
Kommiexcuas ANArHOCTUKA U €€ UCIIOJIB30BAHUC IJId ONTUMU3ALUU TUTAaHUSA paCTC-
HUW [IPU PA3IMYHBIX TEXHOJIOTHSIX BO3EJIBIBAHUS CEIbCKOXO3SIMICTBEHHBIX KYJIBTYD.

IlouBa KaK MCTOYHMK 3JIEMEHTOB NMUTAHMSA M pacTeHuil. Posb ra3oBou, xuu-
KOW M TBEPAOW YaCTH TOYBHl B MUTAHUM PACTCHUH W TpaHChOpMAIuu yI0OpeHUH.
CogepxaHue 3JEMEHTOB MUTAHUS PACTEHUIN B Pa3IUYHBIX (PPAKIHSIX MUHEPATHHOM
YacTH MOYBBI U MX JOCTYIHOCTh B pa3HbIX MouBax. [loTeHIMalbHOE U aKTyallbHOE
MJI0JIOPOJME MOYBBI, TPYIIUPOBKA MOYB [0 YPOBHIO aKTyaJIbHOTO IJIOJA0POAUs. XU-
MUYecKkre W OMOJIOTMYECKHE MPOILIECChl B MOYBE U UX POJIb B MPEBpAILlEHUU IUTa-
TETHHBIX BEIIECTB U MOBBIIICHUH 3(PPEKTUBHOTO aKTYaIbHOTO ILIOIOPOAUS MOYBHI.
3HavyeHHE KOJIOMIHOW (paKkIMK TOYBHI B TPOIECCAX B3aWMOJCHCTBUS TOYBHI C
ynoOpeHusiMu u pacteHussiMu. OOMeHHOE M HEOOMEHHOE TIOTJIONICHHE TIOYBOM KaTH-
OHOB. EMKOCTB MOTJIOIIEHUS U COCTAaB MOTJIONICHHBIX KaTHOHOB B Pa3HBIX MOYBaX.
OOMeHHOE MOTJIONIEHUE AaHUOHOB. ATPOXHUMHYECKAsT XapaKTEPUCTUKA OCHOBHBIX TH-
noB nouB P®. Ilytu Tpanchopmanuu a30THBIX, HOCHOPHBIX, KATUHHBIX U IPYTUX
COCIMHEHUH B MOYBaX M JIOCTYMHOCTh MX pacTeHUsIM. Poib arpoXxumMu4eckoro aHa-
JIM3a MOYB JIJISl OLIEHKH 00ECTIeUeHHOCTH PAaCTeHHM 3JIeMEeHTaMH MMUTAHUs, Opeerie-
HUSL ¥ KOPPEKTUPOBKH UX MOTPEOHOCTHU 703 YAOOPEHUH.

XuMuyecKkass MeJIMOpalus NMo4YB. 3HAYCHUE KaJdblUs U MarHus JJisl MTUTaHUs pac-
TeHUH. MHOTrOCTOpOHHEE AEHMCTBUE M3BECTHM HA MOYBY. Y CTPAHEHUE TOKCHYECKOTO
JICUCTBUA aTIOMUHUA U Mapranna. Koaryiasiuus MOYBEHHBIX KOJUIOMAOB U YJydIlle-
HUE arpOXUMHUYECKUX B arpo(U3NIeCKrX CBONCTB MOYBKI. BiusiHUE N3BEeCTH Ha pas-
JIO’)KEHHE OPTaHMYECKOTO BEIEeCTBAa U MOOMIM3ALMIO MUTATEIBHBIX SJIEMEHTOB T10Y-
Bbl. BiiMsiHue M3BECTKOBAaHUS Ha JOCTYMHOCTh Makpo- U MUKPORJIEMEHTOB PacTEHU-
aMm. Mcnonp30BaHHEe OTXOJ0B MPOMBIIUIEHHOCTH 11 M3BECTKOBAHUS MOYB. ATpo-
TEXHUUYECKHE TPeOOBaHUSI K M3BECTKOBHIM ynoOpeHUsM. HopMaTHBBI OlleHKH Kaue-
CTBa M3BECTKOBaHUA. [[IUTENbHOCTh NEUCTBUS M3BECTHU. MenmopatuBHOE, OAAEP-
JKUBAIOIIEE M OMEPEkKAIONIee M3BECTKOBAHUE KHUCIBIX MOYB. DPPEKTUBHOCTH W3-
BECTKOBAHUS TIOYB B PA3JIUYHBIX ceBOOOOpoTax. OCOOCHHOCTH U3BECTKOBAHMUSI B Ce-
BOOOOPOTAX CO JHHOM U KapTodeneM. 3HaueHNE M3BECTKOBAHUS KHUCIBIX TMOYB MPH

KonnuectBo
qacoB
OouHas | 3a04Has
dhopma dhopma
00yue- 00yue-
HUSI HUSI
1
2
5
5
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JUTATEIBHOM ~TIPUMEHEHUH (U3UOJIOTHYECKH KHCIBIX MHHEPAIbHBIX yI00pe-
HUIl.OkoHOMHYecKast 3(h(HeKTUBHOCTh U3BECTKOBaHUSA. CriocoObl M MpHUEMBI MOBHI-
meHust 3¢ GEKTUBHOCTH W3BECTKOBaHM. | MIICOBaHNE KaK Mepa yJIy4IIeHHS COJIOH-
110B. I3MeHeHus1, BhI3bIBacMble B Mo4Be THICOM. D dekTuBHOCTH TUnicoBaHus. Oc-
HOBHBIC MaTepHaJbl, IPUMEHSEMbIC IS TUIICOBAHUS MOYB. Y 10OpeHue rumcom 0o-
60BbIX TpaB. [IpreMbl noBbIIeHUs 2P PEKTUBHOCTH THIICOBAHHUSI.

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

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

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

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

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

Opranunuyeckue ynoopenusi. Haso3. 3HaueHHWE HaBO3a M JPYTHMX OPraHUYECKUX
ynoOpeHUid B TOBBIIICHUH YPOXKAaeB CEIbCKOXO3AWCTBEHHBIX KYJIBTYpP, CO3JaHUU
Oe3nedunuTHOrO OajaHca rymyca W peryJIMpOBaHUM OMOJIOTMYECKHX IPOIIECCOB B
noyYBe. 3HaYEHUE HAaBO3a KaK MCTOYHMKA MOIMOJHEHUs MMOYBbl OPTaHMYECKUM Belle-
CTBOM JJIsl TIOAJIEP’)KAaHUS U YBEIMUYECHUS COZIEpXKaHUsS TyMyca, MOBbIIIEeHUs 3dek-
TUBHOCTH MUHEPAIBHBIX YIO0OpeHHiA. 3HaYeHNE MPABIIIBHOTO COYCTAHUS OpTaHHye-
CKMX M MHUHEPAIBHBIX ynoOpeHuit. [loocmunounviti Haso3. CTeneHb Pa3IoKEHHS
HaBo3a. XpaHeHHE HaBO3a B HaBO30XpaHwiHIIeH B moje. [llTabeneBanue kak HeoO-
XOJIUMBIN TIPHEM MPABHIILHOTO XPaHEHHs HaBo3a. 3HAYCHUE JKIKeCOOpHHUKOB. [Ipu-
€MBbl TOBBIIICHUSI KadecTBa W YAOOpUTEIbHAs] IIEHHOCTh MOJCTHIOYHOTO HABO3A.
becnoocmunounviii Haso3. IlpurotopneHune, XxpaHeHUE U UCIOIb30BAaHUE KUAKOTO U
HOJYXHUAKOro HaBo3a. OcoOeHHOCTH ero npumeHeHusi. CpaBHUTEIbHOE JeiicTBUE U
nocieAecTBUE MOJCTHUIIOUHOTO U OeCroICTUIIOYHOIO HaBO3a Ha ypo)Kail CelbCKO-
XO03UCTBEHHBIX KYJIbTYP B Pa3JIMUHBIX MOYBEHHO-KIMMATHYECKUX yciaoBusix. Coue-
TaHUE U COBMECTHOE NMPUMEHEHHE HaBO3a W MHHEpalbHbIX ynoopeHuil. CpaBHU-
TEJIbHAas OIICHKA CTENEHW HMCIOJIb30BAHUSI PACTCHUSMHU NUTATENbHBIX BEIIECTB W3
HaBO3a U MHUHEpaNbHBIX yao0peHuid. CrocoObl ompesnenaeHns KOJINYecTBa MOACTHU-
JoyHOro HaBo3a. PacyeT kommuecTBa OECHOACTHIIOUHOrO HaBo3a. J{03bl, riayOuHa
3aJeJIKK ¥ crocoObl BHECEHUSI HABO3a IO/ PAa3NIMUHBIE KYJIbTYPHI B CBSI3U C MIOYBEH-
HO-KJINMaTU4YEeCKUMH yCIOBUSMHU. MexaHuzanusi paboT MHpu TMOATOTOBKE HaABO3a,
TPaHCIIOPTUPOBKE M BHECEHUIO B MOYBY. 3HAUEHUE HABO3a B 3ALUIIEHHOM T'PYHTE.
CocraB, XpaHEHHE HABO3HOW JKI)KM W HUCIIOJIBb30BaHWE ee Ha ymnoOpenue. ITomer
NTHII, €r0 COCTaB, XpaHEHUE U MpuMeHeHHe. Vcnonb30Banne cotoMbl Ha y100peHue.
Topg u opeanuueckue yoobpenus ma e2o ochoge. CTeneHb pasliokeHHs Topda.
30JIbHOCTh, KHCIIOTHOCTB, BJIATOEMKOCTh M TOTJIOTHTENbHAs CIIOCOOHOCTH Topda.
CopepxaHue MUTaTENbHBIX 3JIEMEHTOB B Topdax. 3aroToBKa U HCIOJIb30BAaHUE TOP-
¢da Ha moxcTuiky u ynoopenue. TopdsHON HaBO3, ero yJoOpuUTENbHAs LEHHOCTb.
VYcenoBuss sddexTuBHOrO HMCHoyib30BaHUA Topda Ha yaoOpeHue. Teopernueckoe
000CHOBaHME KOMIIOCTHPOBAHHUS. 3HAYEHHWE MHKPOOMOJIOTMYECKHUX IPOILIECCOB B
MIPEBPAILCHUH TUTATEIbHBIX BEUIECTB KOMIIOCTA B JIOCTYIIHBIE ISl PACTEHUMN COEIU-
HeHus. TopdonaBozHneie KomrocThl. IlocnoitHoe M odaroBoe KOMIIOCTHpPOBAHUE.
TopdoxukeBble U Ipyrue BUIbI KOMIIOCTOB. 3HAaYEHHE COOTHOIIECHUS KOMIIOHEHTOB
B KOMITOCTaX JJIsl pa3BUTHSI MUKPOOHOJIOIMYECKHUX MporeccoB. TophoMuHepaabHbIe
KoMriocThl. Mcmons3oBanue B kommocTax (pochopuTHOM MyKH, U3BECTH, 30JIbI (ITPH
MOBBIIIEHHONW KHUCIOTHOCTH TOP(HOB) U JPYTUX KOMIIOHEHTOB. XUMHUECKUH COCTaB
Pa3IUYHBIX KOMIIOCTOB. Y CBOEGHHE PacTeHUsAMHU a30Ta, Gocdopa, Kamusi, MUKpOIJIe-
MEHTOB M3 KOMIIOCTOB. Vcronb30BaHUE TOPOACKUX, TPOMBIIIJIEHHBIX U CEIBCKOXO-
3SIMCTBEHHBIX OTXOJOB Ha YIOOPEHUs MyTeM WX KOMIIOCTUPOBAHUS U TEXHUKA UX
IPUrOTOBJIEHUS. POJIb KOMIIOCTOB B 3allMIIEHHOM I'pyHTe. Canponeny U UX UCIOJb-
30BaHHUE.

14

TexHo0ornu XpaHeHusi 1 NPUMeHeHHsl y100peHnid. TUIIbI CKIIaJCKUX OMELICHUN
U HaBo3oxpaHwmil. [IpreMbl CHMXKEHMsI MOTeph M KadecTBa YJOOpEHUH IpHU HX
TPaHCIOPTUPOBKE, XPAHCHUU U BHECCHUMU.
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IKOJOTHYECKHE ACTIEKThI MPUMeHeHus yao0peHuii. COaTaHCUPOBAHHOE TPHUME-
HEHHE YAO0OpEHMI U IPYTUX CPEACTB XMMH3AIMU - OCHOBA YCTPAaHEHHs OTPHULIATEIb- 1
HOTO MOCJIE/ICTBUSL UX Ha TIOYBY, PACTEHHUSI, YEJIOBEKA U )KMBOTHBIX

Hroro 44

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

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

1. Arpoxumus [DIEKTpOHHBINA pecypc] : METOAUYECKUE YKA3aHUS IO N3YUYEHUIO JUCUUIUIUHBI U
3aJJaHuA JUIs KOHTPOJIBHOM paboThl 11st 00ydaronIuxcs 1o nporpaMmam OakanaBpuara (3ao4Has ¢op-
Ma 00yueHust)[no Ha-mpaBieHusM moarotoBku: 35.03.05 «CamoBoactBo», 35.03.07 «Texnomorus
MIPOM3BOJICTBA U MEPEPAOOTKH CETbCKOXO3SMCTBEHHOM MpoayKiuu»| / coct. Cunssckuii U. B. ; FOx-
Ho-Ypansckuii 'AY, UHcTuTyT arposkonorun .— Muacckoe: FOxno-Ypansckuii 'AY, 2020 .— 35
c. http://nb.sursau.ru:8080/localdocs/iae/ppm162.pdf

6. ®oHJ OLIEHOYHBIX CPEICTB /sl IPOBEIeHUsA
NPOMEKYTOUYHOH aTTecTALMU 00y4aIOIIMXCS N0 JUCHHUIIJIMHE
sl yCTaHOBIIEHHUSI COOTBETCTBHUSI YPOBHS MOATOTOBKM oOyuarommxcst TpedoBanmsim OI'OC
BO pazpabortan ¢GoHI OLIEHOUHBIX CPEACTB JUIsl TEKYLIEro KOHTPOJI YCIIEBAEMOCTH M MPOBEACHUS
HpOMG)KyTO‘IHOfI arrecralmuu 06yqa101u1/1xc;1 II0 AUCHUIIIINHE. q)OH,Z[ OLCHOYHBIX CPCACTB IMPCACTAB-
sieH B [Ipunoxenun.

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

OcHOBHas M JOTIOJHUTENbHAS yueOHas TuTeparypa umeerca B HayuHoit OubOmmoTeke M 3iek-
TpoHHOH MH(pOpMarmonHo-o0pazoBaTensHOl cpeae PI'BOY BO IOxno-Ypansckuii [AY.

OcHoBHAaA:

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

2. Ucynos, A. H. Arpoxumus : yueOHoe nocobue / A. H. Ucyno. — MxkeBck : MkeBckas 'CXA,

2020. — 82 c¢. — Texkcr : amekTpoHHBIN // JlaHb : 31eKTpoHHO-OMOMMOTeuHast cuctema. — URL:
https://e.lanbook.com/book/158579
3. JlaGopaTopHbIil MPAKTUKYM MO arpOXMMHH JJIs arpPOHOMUYECKUX CHelHaIbHOCTEN : yuyeOHoe

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

JlonmoaHuTeNbHAS:

1. Arpoxumus : yaeOHuk / moj penakmueit B. I'. MuneeBa. — bpsiack : bpsuckuii 'AY,
2017. — 854 c. — ISBN 978-5-9238-0236-8. — Tekcr : anekTpoHHbIil / JlaHb : 3J€KTPOHHO-
ouobmmnoreunas cucrema. — URL: https://e.Janbook.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 : anekTpoHHbI // Jlanb
: aNeKTpoHHO-OnbmmoTeuynas cucrema. — URL: https://e.lanbook.com/book/111406
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3. CrnpaBounuk arpoxumuka / nog pex. M.B. Mapkesuu, B.B. Jlanoii. - Munck : beno-
pycckass Hayka, 2007. - 392 c. - ISBN 987-985-08-0863-9 ; [DnexTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=142362

4.

8. Pecypchl nHpOpMALIMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH «HTepHeT», HEOOXOAUMbIE
JJIS1 OCBOCHMS IU CIUTLTHHBI

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

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

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

9. MeToauyeckne yKazaHus JJsi 00yYAOUIUXCS M0 OCBOEHHUIO TUCIIHIIIMHBI

Y4ebHo-MeToInuecKre pa3paboTku uMerorcs B HayuHolt OuMOIMOTEKE W AJNEKTPOHHOW HH-
dhopmarmornHo-oopazoBarenbHol cpeae PI'BOY BO HOxno-Ypanbckuii [AY:

1. [ToyBa KaKk MCTOYHWK MUTAHUS ISl PACTCHHUH : yudeOHO-MeTOoAMYecKas pa3paboTka 1o
IUCLUIUINHE «ATPOXUMHUsI» JUId OaKkajJaBpOB OYHOM W 3a04HOM (popM o0ydeHHs, 0O0ydaromuxcs 1Mo
HanpasieHusM noarotoBku: 35.03.03 Arpoxumus u arponouBoBeaeHue, 35.03.04 ArpoHomus,
35.03.05 CamoBoactso / coct. I.B. Cunssckuii ; KOxno-Ypansckuit I'AY, UHcTuTyT arposkosorun

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

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

3. XuMmudeckass Meuopanus moyB : yueOHO-MeToauyeckas pa3paboTka Mo AUCHUILINHE
«ATpOoXUMHSI» JUIsI OaKanaBpOB OYHOH M 3a04HON (GopM 00yueHHs], 00yUaromuXCcs MO HApPaBICHUSIM
noarotoBku: 35.03.03 Arpoxumust u arpomnouBoBenenue, 35.03.04 Arponomus, 35.03.05 CamoBon-
ctBo / coct. U.B. Cunssckuii ; FOxno-Ypansckuit ['AY, UHcTuTyT arposkonorun .— Muacckoe:
IOxHo-Ypanbckuit TAY, 2020 — 31 C. — Pexxum JIOCTY-
na: http://nb.sursau.ru:8080/localdocs/iae/ppm159.pdf

10. CoBpeMeHnHbIe HHPOPMAIHOHHbIE TEXHOJIOTHH, HCIO0JIb3yeMble PH 0CYIeCTBJIEHUHU
0o0pa3oBaTe/IbHOIO MpoLecca 1o JMCHUILVINHE, BKJIYas NepedyeHb NPOrpaMMHOro odecnedeHust
U HH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoii 6ubimoTreke ¢ TepMUHAIBHBIX CTAaHIMH MPEJOCTABIIACTCS JOCTYI K 0a3aM JaHHBIX:
- Texakcnept (mHMOpMarmonHo-crpaBouHas cucrema ['OCTog) http:/ www.cntd.ru/;
[lepedyeHpb JUIEH3UOHHOTO MPOTrPaMMHOT0 obecreueHusl. PeKBU3UTHI MOATBEPKIAIOIIETO J0-
KyMEHTa:

1.  OnepaunnonnascucreMa Microsoft Windows PRO 10 Russian Academic OLP
1LicenseNoLevelLegalizationGetGenuine. Jlunensunonnsiii noropop Ne 11354/410/44 ot 25.12.2018
r.; Ne 008/411/44 ot 25.12.2018 r.

2. OducHsiii naket npuioxkenur Microsoft Office Std 2019 RUS OLP NL. Acdmc JluneHn3uon-
HbIi 1orosop Ne 11353/409/44 ot 25.12.2018 r.

3. AwntuBupyc Kaspersky Endpoint Security mms OusHeca, JlumeH3noHHBIN g0r0BOp Ne
64/44/9A/22 ot 13.10.2022
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11. MaTepuajbHo-TexHUYecKasi 0a3a, HeoOXoAUMAs AJIsl OCYIIeCTBJICHUS
0o0pa3oBaTeIbLHOIO NpoIecca Mo TUCHUILINHE

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

1. YyeOnast ayauTopus A IPOBEICHUS 3aHATHI JIEKIIMOHHOTO THMa (OCHAIIEHA MYJIbTHME-
TUIHBIM 000pyI0BaHUEM), 3aHITHI CEMUHAPCKOTO THUIIA, BBIMTOJHEHUS KYPCOBBIX PabOT, IPYIIIOBBIX U
WHIMBUYATbHBIX KOHCYJIbTALMM, TEKYIIETr0 KOHTPOJISI K1 MPOMEXYTOUHOM artectanuu — 217, 309.

2. YuebHas ayuTOpus IS IPOBEACHUS J1a00paTOpHbIX 3aHATHI — 304.

ITomemeHus 1J1s1 CAMOCTOATEILHOM PadOTHI 00y4ar0IMXCSI

1. ITomemnieHus Uit caMOCTOATENbHON paboThl oOyuatomuxcst — ayauropust Ne 111a, 108, ochHa-
LIEHHbIE KOMITBIOTEPHOM TEXHUKOU C MOJKIIOUYECHUEM K ceTH «HTepHeT.

IlepeyeHb 000py10BaHNUS M TEXHUYECKHUX CPEACTB 00y4eHM s

1 Konopumertp porosnexrpudeckniit KOK-2.

2 ®orometp porornexTpuueckuit KOK-3.

3 pH-metp150 -M.

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

6 [lIkad BBITSKHOM.

7 HaGop CTEKISTHHOM TIOCY/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
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COAEPXKAHHUE

Komnerenuu u uX MHIUKATOPHI, OPMUPYEMBIE B IPOLIECCE OCBOCHUS TUCIUITITMHBI

[Toxazarenu, KpUTEPHUH U IIKaJIa OLICHUBAHUS HHIUKATOPOB TOCTHXKEHUSI CHOPMUPOBAHHO-

CTHU KOMIIETCHIIUHU

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

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

BAHHOCTb KOMIIETEHIIUI B IPOLIECCE OCBOEHUS JUCLUIIIIMHBI

Meroanueckue maTepHalibl, ONPEAENAIONINE MPOLEAYpPbl OLICHUBAaHUS 3HAHUM, YMEHHI,

HaBBIKOB U (MJIM) ONBITA JIEATEIBHOCTH, XapaKTEPU3YIOUINX CHOPMHPOBAHHOCTH KOMIIE-

TEHIINHN

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

4.1.1. OtBeT Ha NPAKTUYECKOM 3aHATHH

4.1.2. TectupoBaHue
4.1.3  KoutpossHas paboTa

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

4.2.1. 3adeT ¢ OLICHKOH

4.2.2. JK3aMeH

25

26
27

32

32

33

33
34
40
41

41
44



1. KomnereHunu U MX HHAMKATOPHI, GopMHUpyeMble B IIpoLecce 0CBOCHHUS THCIUIITHHBI

OIIK — 1. CnocoOeH pemiaTh TUIIOBBIE 33/1a4H NMPOPECCUOHATBLHON JEATEIIbHOCTH Ha OCHOBE 3HAHUMN
OCHOBHBIX 3aKOHOB MAaTE€MaTMYECKMX M ECTECTBEHHBIX HAyK C INPUMEHEHUEM MH(OPMAaIMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH

Kon u HanmeHoBa- Popmupyemsie 3YH Hanmenosa-
HUE WHIUKATOpa HHE OLICHOY-
JIOCTHIKEHHS KOM- 3HAHUS YMEHUS HAaBBIKU HBIX CPEJCTB
MEeTCHI[UN
NJI-1onk-1 OO6yuatronuiics OOyuarommiics Obyuatronuiics Texymas arre-
Hcnonszyer OC- | IOJDKEH 3HATh: OC- | JOJDKEH YMETh: MC- | IOJDKEH  BIIAJETh: | CTallUs:
HOBHBIC 3aKOHBI | HOBHBIC 3aKOHBI | IOJIb30BaTh OCHOB- | OCHOBHBIMH 3aKO- | - OTYET IO Ja-
€CTECTBEHHOHAy4- | €CTECTBEHHOHAy4Y- | HbIE 3aKOHBI €CTe- | HAMH  €CTECTBEH- | OopaTopHOit
HBIX  JUCIMIUIAH | HBIX  JWCIUIUINH | CTBEHHOHAYYHBIX HOHAYYHBIX  JHC- | pabore;
JUIST pereHus | s pemieHus | TUCIUILTAH JUIS | TMTUTAH IS perie- | -  TeCTUpOBa-
CTAaHIAPTHBIX  3a- | CTAHJAPTHBIX  3a- | pEIICHHUS CTaH- | HAA CTaHJAPTHBIX | HUE
nad B o0OylacTM ar- | a4 B O0JacTH ca- | MapTHBIX 3adad B | 3a7ad B OO0JIACTH | - KOHTPOJIbHAsS
POHOMUU C TIpEMeE- | TOBOJCTBA C TpHU- | 00JacTH CagOBOJ- | CAIOBOJICTBA c | pabora
HeHueM wuHpoOpMa- | MeHeHHeM WHQOp- | CTBa C MPUMEHEHHU- | TpUMeHeHueM uH- | [IpoMexyTou-
LIMOHHO- MaIIMOHHO- eM wuH(popManHoH- | GOpMAITUOHHO- Has  aTTecTa-
KOMMYHHKAITHOH- KOMMYHUKAITHOH- HO- KOMMYHHUKAITUOH- LM
HBIX TEXHOJIOTUH HBIX TEXHOJIOTHHA — | KOMMYHUKAIIHOH- HBIX TEXHOJIOTUHM — | -  3a4eT ¢
(b1.0.02-3.1) HeIX TexHomoruii — | (b1.0.02-H.1) OIICHKOH
(b1.0.02-VY.1)

[TIK-6. Criocoben pa3paboTaTh CHCTEMBl MPUMEHEHHS YI00OpEHUH C YYETOM CBOMCTB MOYBBI U OMOJIO-
TMYECKUX 0COOEHHOCTEH pacTeHHA

Koxn u HanmeHo- Popmupyemsie 3YH HanmenoBanue one-
BaHUE UHAUKATO- HOYHBIX CPEJICTB
pa IOCTHKEHUs 3HAHUS yMEHUS HABBIKH
KOMIIETEHIIMH
NJ-1nk-6 Obyuaronuiics OO6yuaronuiics Obyuaronuiics Texymias aTrectanus:
Boibupaer onrtu- | 1oJDKeH — 3HATh: | JOJDKEH  YMETh: | JOJDKEH BIAAETh: | - OTY4ET Mo Jiabopa-
MaJbHbIE  BUJBI | OCHOBHBIC BHUBI | BRIOMpATh OINTH- | METOJAMU OIIpe- | TOPHO# paboTe;
ynoOpeHuit ¢ yde- | ynoopeHuid, OWo- | MaTbHBIE  BUIBI | JICJICHUS  ONTH- | - TECTUPOBAHUE
TOM OHOJOTrHYe- | JOTMYECKHE OCO- | yI0OpeHui C | MaIBHBIX BHUJIOB | - KOHTPOJIbHAS paboTa
CKMX OCOOEHHO- | OEHHOCTH KYJIb- | ydeTOM  Ouojo- | yaoOpeHui c | [Ipomexxyrounast at-
CTell KyJNbTyp U | TYp U NOYBEHHO- | THYECKUX  OCO- | yueTOM  OHOJIO- | TecTaIus:
MTOYBEHHO- KJIUMaTH4ecKue | OEHHOCTEH KyJib- | THYECKUX  OCO- | - 3a4€eT C OLEHKOMN
KIUMAaTUYeCKUX | YCJIOBUS UX BO3- | TYp U MOYBEHHO- | OCHHOCTEH KyJIb-
yCIIOBUH JeJIbIBAaHUS — | KIUMaTUYECKUX | Typ U MOYBEHHO-
(b1.0.02-3.2) yCIIOBUI — | KIMMaTHYECKUX
(b1.0.02-Y.2) YCIIOBUU -
(b1.0.02-H.2)
N-2r1x-6 OO6yuaromuiics OO6yuaromuiics OO6yuaromuiics Tekyias aTTecTanus:
PaccunThiBaeT | JOJDKEH ~— 3HATH: | OJDKEH  YMETh: | IOJDKEH BIAJETh: | - OTYET IO Jabopa-
71036l YIOOpeHU | OOIIENPHUHATHIE | PaCCUNUTHIBATH OOIIETIPUHATHIMU | TOPHOU paboTe;
(B meHcTBYIOIIEM | METOJBI pacyéra | 7036l ynOoOpeHuit | MeToaMu pacué- | - TECTUpOBaHHE
BemecTBe U pu- | 103 ymoOpeHuit | (B ACHCTBYOIIEM | Ta 103 Yyao0Ope- | - KOHTpOJdbHas paboTa

3UYECKOM Macce)

(B AEUCTBYIOUIEM

BelecTBe M (u-

HUW (B JIEHCTBY-

[IpomexxyTouHast  at-
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NoJ1 TUTaHUpYe-

BeIIeCTBE W (hHU-

3UYEeCKOM Macce)

IOIIIEM BEILECTBE

TecTalus:

MYIO ypOXKau- 3MYECKOW Macce) | moJ  IUIaHupye- | B (U3UYECKOH | - 3a4eT C OLIEHKOMH
HOCTb C HCIIOJIb- | MO/l  IUIAHHPYE- | MYIO yposKaii- | Macce) Moj Iia-
30BaHHEM 00IIe- | MyIO ypOXKaii- | HOCTh C HUCHOIb- | HIPYEMYIO  YpO-
MPUHSTBIX METO- | HOCTh — | 30BaHMEM 0O0111e- | KaHOCTh -
JIOB (b1.0.02-3.3) npuHAThIX Meto- | (b1.0.02-H.3)
nos — (b1.0.02-
v.3)

WJ1-3nk-6 OO6yuaronuiics OO6yuatronuiics Ob6yuatonuiics Texymias arrecranus:
CocraBnser iaH | TOJDKEH  3HATh: | IOJDKEH  YMETh: | JOJDKEH BJIAJAETh: | - OTYeT Mo Jabopa-
pacmpeneNeHrss | OCHOBHBIC TPHH- | COCTABISATh IUTAH | METOJAMHU U CIIO- | TOPHOU paboTe;
yAOOpEHUH € CO- | LUIMBI COCTaBIie- | paclpeneIeHus cobaMu  COCTaB- | - TECTUPOBAHHE

OmoieHIeM HUS IUTaHA pac- | yIoOpeHuil ¢ co- | JIeHWs IUIaH pac- | - KOHTpOJIbHas paboTa

Hay4HO- npeeneHus OnroieHneM npeeneHus [IpomexyTouHas art-
00OCHOBaHHBIX | YAOOpEeHUU ¢ cO- | HAy4HO- yA00OpeHuil ¢ co- | TecTaus:
MIPUHITUIIOB TIPH- | OJIFOZICHUEM 000CHOBaHHBIX OJIFOIEHUEM - 3a4€eT C OLIEHKOH
MEHEHHS yao0pe- | HaydyHO- MPUHIIUIIOB TIPH- | HAYYHO-

HUM 1 TpeboBa- | 000CHOBAaHHBIX MEHEHUsI  yA00- | 000CHOBaHHBIX
HU 9Koslornye- | NpuéMOB TpHUMe- | peHUl U Tpebo- | MPUHLUIIOB TpH-
CKOM 0e30macHO- | HEeHUs  ynoOpe- | BAaHMM  SKOJIOTH- | MEHEHHsST  yI00-
CTH HUH u TpeOoBa- | ueckoil Oe3omac- | peHuid u Tpedo-
HUW 3KOJIOTHYE- | HOCTH — | BAHMM  JKOJIOTHU-
ckori OesomacHo- | (51.0.02-VY.4) yeckor Oe3orac-
ctu — (b1.0.02- HOCTH -

3.4) (b1.0.02-H.4)

N-4nx-6 OO0yuarommiics OO0yuaromumiics OO0yuarommiics Texymas aTTecranus:

Omnpenensier 00- | JOJDKEH  3HATh: | JOJDKEH  yYMETh: | IOJDKEH BIAAETh: | - OTYET Mo Jiabopa-
HIyI0 MOTpeo- CrocoObl W TpH- | ompenensTh 00- | cmocobamu TOpPHOM padore;
HOCTb B y100pe- | éMbl  ompezene- | IIyio noTped- | onpeaeneHus - TECTUPOBaHUE
HUSX M COCTABIIA- | HUSL OOMIeH I0- | HOCTh B ymoOpe- | o0meld moTped- | - KOHTpobHAs paboTa
€T 3asBKHM Ha UX | TpeOHOCTH B | HUAX M COCTaB- | HOCTU B yaoOpe- | [Ipomexyrounas art-

npuoOpereHue

yIoOpeHusx
COCTaBJICHUHU 3a-
SABKM Ha HUX IpPHU-
obperenune

(b1.0.02-3.5)

JSATh 3adBKHU Ha
WX TIPUOOPETCHNE

—-(b1.0.02-Y.5)

HUSIX M COCTaB-
JICHUS 3asBKU Ha
UX MpHOOpEeTeHnE
—(b1.0.02-H.5)

TeCTaluA:
- 3a4€T C OLICHKOU

2. [Toka3aTe/n, KpUTEPUM U MIKAJIA OLCHNBAHUS UHINKATOPOB JOCTHKEHHSI KOMIIETeHIIM I
N/-1omk-1 Mcrionb3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLHMIUINH JJIs1 pEIICHUS CTaHAapT-
HBIX 3a/1a4 B 06.HaCTI/I anOHOMI/II/I C HpI/IMeHeHI/IeM I/IH(l)OpMaI_II/IOHHO-KOMMyHI/IKaI_[I/IOHHI:IX TCXHOJIO0-

THH
Kputepun u mkana orieHUBaHUS pe3yJIbTaTOB O0YYEHHUS MO JUCLIUIUINHE
dopmupyemble - = = -
3VH Henocratounsrit JlocTaTo4HbIi Cpennuii Bricokuit
YPOBEHb YPOBEHb YPOBEHb YPOBEHb
b1.0.02 - 3.1 | OGyuaromuiics He | OOyvaromuiics Ob6yuatommiics ¢ | OOyvaromuiics ¢
3HaeT  OCHOBHBIC | CTa00 3HAET OC- | HE3HAYUTENbHBIMU | TpeOyeMol cTere-
3aKOHBI ecTe- | HOBHbIE  3aKOHBI | OIIMOKAMM M OT- | HIO TIOJMHOTBHI |
CTBEHHOHAYYHBIX | €CTECTBEHHOHAy4- | JE€JIbHBIMU IpOOe- | TOYHOCTH  3HAeT
JUCHMIUIMH  JUISl | HBIX ~ JUCLMIUIMH | JJAaMH  3HAe€T OC- | OCHOBHBIE 3aKOHBI
peleHus CTaH- | Ui pELICHHs | HOBHBIE  3aKOHBI | ECTECTBEHHOHAYY-
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JapTHBIX 3aJa4 B | CTAHJAPTHBIX 3a- | €CTECTBEHHOHAYY- | HBIX  JAMCLMILINH
o0nacTh  arpoHoO- | a4 B OONACTH ar- | HeIX  JUCIUIUIAH | JUIS pelieHus
MUU C TIpUMEHE- | POHOMUU C Tpu- | A pellleHns | CTaHAapTHBIX — 3a-
HUEeM HHGPOpPMAI- | MCHEHUEM WH- | CTAHJAPTHBIX 3a- | Aa4 B o0jacTu ar-
OHHO- (dhopmarmoHHo- Jad B 00JacTH ar- | pOHOMHH C TIpH-
KOMMYHHKAIIUOH- | KOMMYHUKAIIUOH- | POHOMHH C TIPH- | MEHEHUEM WH-
HBIX TEXHOJIOTHi HBIX TEXHOJIOTHI MEHEHUEM uH- | GOpMaAIIMOHHO-
dopmanroHHO- KOMMYHHKAIHOH-
KOMMYHHKAITMOH- | HBIX TEXHOJIOTHIA
HBIX TEXHOJIOTUH
b1.0.02 -V.1 | Obyuatouuiics nHe | OOyuaromunics OO0yuarommiics OO0yuarommiics
YMEET UCHOIB30- | CIadl0 yMEEeT WC- | yMeeT C HEe3Hayu- | YMEeT HCIOJIb30-
BaTh OCHOBHBIE | TIOJIb30BaTh OC- | TEJIbHBIMU 3a- | BaTh OCHOBHBIE
3aKOHBI €CTe- | HOBHBIE  3aKOHBI | TPYIHCHUSMU HC- | 3aKOHBI ecTe-
CTBEHHOHAyYHBIX | €CTECTBEHHOHAy4- | MOJb30BaTh OC- | CTBEHHOHAYYHbIX
TUCIHUIUIMH ~ JUIS | HBIX ~ JUCIHUIUIMH | HOBHBIE  3aKOHBI | TUCHUIUIMH IS
pelieHus CTaH- | JUIs pEIlIeHUs | eCTECTBEHHOHAYY- | peLICHUs CTaH-
JApTHBIX 3aJa4 B | CTAHJAPTHBIX 3a- | HBIX  JUCUUIUIMH | TApTHBIX 3a1a4d B
o0jacTh  arpoHo- | 1a4 B 0OJacTu ar- | s perieHus | 00J1acTu  arpoHO-
MUU C TpPUMEHE- | POHOMUU C TIpU- | CTAHAAPTHBIX 3a- | MUM C TIpUMEHe-
HUEeM HMH(POpPMAIH- | MCHEHUEM WH- | 1a4 B o0nacTu ar- | Huem uHOpMaIm-
OHHO- (dhopMaImoHHO- POHOMHUHU C TIPHU- | OHHO-
KOMMYHHUKAIIMOH- | KOMMYHUKAIlUOH- | MEHEHUEM UH- | KOMMYHHUKAIMOH-
HBIX TEXHOJIOTUI HBIX TEXHOJIOTUI dopmanroHHO- HBIX TEXHOJIOTU
KOMMYHHKAI[HOH-
HBIX TEXHOJIOTUH
b1.0.02 - H.1 | Obyuwarouuiicas He | OOyuaromunics OO6yuarommiicss ¢ | OOy4Jaronuiics
BIIQJICET METOJIaMHt | cllabo BIajeeT Me- | HeOONbIIUMU  3a- | CBOOOJHO BIIaJICET
U HaBBIKAMM TPHU- | TOJAMU U HAaBbI- | TPYAHCHUSIMU METOIaMHU u
MEHEHUSI  OCHOB- | KAMU TPUMEHEHUS | BIaJIeeT METOJaMHU | HaBBIKAMU TMpUMe-
HBIX 3aKOHOB €CTE- | OCHOBHBIX 3aKOHOB | U HAaBBIKAMU IPH- | HEHUS OCHOBHBIX
CTBEHHOHAyYHBIX | €CTECTBEHHOHAyY- | MCHCHHMS  OCHOB- | 3aKOHOB ecTe-
OUCHUIUIMH ~ JUISL | HBIX ~ JUCIUIUIMH | HBIX 3aKOHOB €CTe- | CTBEHHOHAYYHBIX
pelieHus CTaH- | JUIs pElIeHUs | CTBGHHOHAYYHBIX | AUCHUIUIMH  JJIs
JapTHBIX 3aJady B | CTAHJAPTHBIX 3a- | AUCUMIUIMH VIS | pelICHUS CTaH-
ob0jacT arpoHO- | a4 B OOJACTH ar- | peuieHus CTaH- | MapTHBIX 3aJa4 B

MHUH C TIPUMEHE-
HUEM HH(pOpMaIH-
OHHO-
KOMMYHHKAITIOH-
HBIX TEXHOJIOTHH

POHOMHHM C TIpH-
MCHCHHUEM HH-
dhopmarmoHHo-

KOMMYHHKAI[IOH-
HBIX TEXHOJIOTHH

JApTHBIX 3a1a4 B
o0acTH  arpoHo-
MUU C IIpUMEHE-
HUEeM uH(popMalu-
OHHO-
KOMMYHMKAIMOH-
HBIX TEXHOJIOTUHI

obyacTi  arpoHo-
MUU C TpUMEHe-
HUEeM HHQpOpMaIIU-
OHHO-
KOMMYHHKAI[UOH-
HBIX TEXHOJIOTHUI

NJI-11nk-¢ BeiOupaer ontumManbHbie BUABI YA00pEHHH ¢ y4eTOM OHOJIOTHYECKUX 0COOEHHOCTEH KyJIb-
TYp ¥ OYBEHHO-KJIMMATHYECKHUX YCIOBUH

Kputepun u mkana orieHUBaHUS pe3yJIbTaTOB O0YUYEHHUS MO JUCLIUTUINHE

d)ophgé}/)gleMble HenocraTounsiii JocraTounsbrit Cpenuuit Bricokuit
YpOBEHb YpOBEHb YpPOBEHb YPOBEHb
b1.0.02 - 3.2 | OGyyaromuiics He | OOyvaromuiics OOyuatommiics ¢ | OOyvaromuiics ¢
3HAaeT  OCHOBHBIC | CIa00 3HAET OC- | He3HAYUTENBHBIMH | TpeOyeMoil cTere-

BUJIBI  yIOOpEHUH,

HOBHBIC BHbI

omubKkaMu M OT-

HBKO TIIOJIHOTBI H
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OHOJIOrHYEeCKUe
0COOEHHOCTH
KyJIbTYyp M TI0Y-
BEHHO-
KIIMMaTHYECKUe
yCJ'IOBI/I}I nux BO31€C-
JILIBAHMS

ynoOpeHuii, Ouo-
JIOTUYECKUE  OCO-
OCHHOCTH KYJIBTYP
)41 IIOYBC€HHO-
KITUMaTH9IEeCKHE
YCJI0OBUA HUX BO3JC-
JIBIBAaHUS

JeNBHBIMH  TIPO0Oe-
JamMH  3HaeT oc-
HOBHBIC BUJIBI
yaoOpeHuit, OHo-
JOTHYECKUE  OCO-
OCHHOCTU KYJBTYp
" TIOYBEHHO-
KJIMMAaTHYCCKHE
YCIIOBHSI UX BO3JIC-
JIBIBAHHSI

TOYHOCTH
OCHOBHBIC
yaoOpeHuii, Ouo-
JIOTUYECKHE  0CO-
OCHHOCTH KYJIBTYP
n IIOYBE€HHO-
KJIMMaTHYEeCKHE
yCJIOBUS UX BO3IC-
JIBIBAHU 1

3HaeT
BUJBI

b1.0.02 - V.2 | Obyuatonuiics He | OOyuaromunics OO0yuarommiics OO0yuarommiics
yMeeT BbIOMpaTh | c1ab0 yMeEeT BBI- | yMEeT C HE3HAauyH- | yMeeT  BbIOMpPATh
ONTHUMAaJIbHbIE BH- | OMpAaTh ONTHUMAaJb- | TENBHBIMU 3a- | ONTUMAaJIbHBIE BH-
Il yAOOpeHHH ¢ | Hple BHIBl YI00- | TPYAHEHUSIMHI Il ynoOpeHuit ¢
y4eTOM OHWOJIOTH- | pCHHM C YYETOM | BHIOMpaTh  OMNTH- | y9€TOM OHOJIOTH-
YeCKUX OCOOEHHO- | OMOIOTHYECKUX MaJbHbIE BUJIbI | YECKUX OCOOCHHO-
CTell KyJIbTyp U | 0COOCHHOCTEH yAOOpeHu C yde- | CTe KyJIbTyp |
MTOYBEHHO- KyJIbTYp ¥ TIOY- | TOM  OHOJOTHYEe- | TOYBEHHO-
KJIIMMaTHYECKUX BEHHO- CKUX  OCOOEHHO- | KIIMMaTUYECKUX
yCII0BUI KIIMMaTUYECKUX CTE€H KyJIbTYp U | YCIOBHM
YCIIOBUM MMOYBEHHO-
KITUMATHIEeCKHIX
YCIIOBUU
b1.0.02 - H.2 | Obyuatommiics He | OOyuaromuiics Obyuatonmiicas ¢ | OOyuarommiics

BJazeeT MeTomaMu | ci1abo BiameeT Me- | HeOOJIBIIMMHU — 3a- | CBOOOIHO BIIageeT
OIIpeNICJICHUs]  OIl- | TOAaMHU Ompezesie- | TPyAHEHUSIMH METOJIJaMU  OIIpe-
TUMaJbHBIX BHUJOB | HUS ONTHUMAJIBHBIX | BIaJCET METOAAMHU | IEJICHUS OTTH-
yAOOpeHu ¢ yue- | BUAOB YAOOPEHUM | OTpeAeNieHus OI- | MalbHBIX  BHJIOB
TOM  OWONOrHYe- | C y4eTOM OHOJIO- | THMAIBHBIX BHUIOB | yIOOpPEHHUI ¢ yue-
CKUX  OCOOEHHO- | THYECKHX OCOOEH- | yIOOpeHHid ¢ yde- | ToM  Ouoyioruye-
CTe KyJIbTyp WU | HOCTeH KyJbTyp M | TOM  OHOJOTHYEe- | CKUX  OCOOEHHO-
MOYBEHHO- MOYBEHHO- CKUX  OCOOCHHO- | cTel KYIbTYyp U
KJIIMMaTHYECKUX KJIIMMaTHYECKIX CTel KyJIbTyp H | OYBEHHO-
YCIIOBUM YCIIOBUM IIOYBEHHO- KJIMMATUYECKUX

KIIMMaTHYECKHUX yCIIOBUH

YCJIOBUU

N/1-2nk-6 PaccunThiBaeT 10361 yaoOpeHuit (B ACHCTBYIONIEM BEIIECTBE U (PU3NYECKON Macce) Mo/
IUTAHUPYEMYIO YPOXKAMHOCTD C MCIIOJIb30BAaHHEM OOIICTTPUHATHIX METOJIOB

Kputepuu u 1mikana olleHUBaHUS PE3yJIbTaTOB O0YUYEHUS MO AUCIUILTHHE

®op l\gg)l}{,CMHe HenocraTouHbii JocraTounsbrit Cpennuit Bricokuit
YpOBEHb YpOBEHb YpOBEHBb YpOBEHBb

b1.0.02 -3.3 | OOyyvaronuiics He | OOyuaromuncs OO6yuarommiics ¢ | OOyyvaronuiicss ¢
3HaeT oOmienpuHa- | cnabo 3HaeT 00- | He3HAYUTENbHBIMU | TpeOyeMol cTere-
Thle METOJbl pac- | IENPUHAThIE Me- | OIIMOKaMU U OT- | HbIO TMOJHOTHl U
yéra 103 ynoOpe- | Toapl pacdyé€ra 103 | AENbHBIMH TPOOE- | TOYHOCTH  3HAET
HUW (B JEHCTBYIO- | yAoOpeHUM (B | mamu 3HaeT 00IIe- | OOIIETPUHSTHIC
IeM BEIIECTBE U | ICHCTBYIOIIEM MPHUHSITHIE METOJBI | METOABI  pacuéra
¢dbuzmveckoil Mac- | BemecTBe u pusn- | pacuéra 103 ya00- | 103 yaoOpeHuil (B
ce) MoJ IUIaHMpY- | YECKOM Macce) moj | peHuid (B Ael- | AeicTByrOIEM

EMYIO
HOCTh

yposxaii-

IJIAHUPYEMYIO
YPOKalHOCTb

CTBYIOILIEM  Bellle-
cTBe M (¢usuue-

BeleCcTBE U (pu3u-
YEeCKOM Macce) moj
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CKOM Macce) moj | MIaHUPYEMYIO

IIJIAHUPYEMYIO YPOXKaNHHOCTh

YPOKAIHOCTh

b1.0.02 - V.3 | OGyuaromuiics He | OOyvaromuiics Obyuatonuiics Ob6yuatronuiics

YMEET PpacCUHTHI- | cIab0 yMEeT pac- | yMeeT C He3Hauyu- | yMeeT pacCUUThI-
BaTh O3Bl YI00- | CYUUTHIBATH O3Bl | TEIBHBIMU 3a- | BaTh JIO3BI YAOO-
penuii (B jAel- | ymoOpeHuid (B | TpyaHEHHUSIMU penuit (B Oeu-
CTBYIOLIEM Bellle- | ICHCTBYIOLIEM paccuMTHIBaTh J10- | CTBYIOIIEM BeIlIe-
CTBe U (usnue- | BemecTBe U Pu3n- | 36l yA0OpeHuil (B | cTBe ©  (usnue-
CKOM Macce) IMOoJ | YECKOM Macce) MoJl | JeHCTBYIOIIEM CKOM Macce) II0J
IUTAHUPYEMYIO IUTAHUPYEMYIO BellecTBe U (HU3M- | IIIAHUPYEMYIO
YPOKalHOCTb C | YPOKalHOCTb C | YeCKOM Macce) MoJ| | ypOxKanHOCTh c
UCIIOJIb30BAHUEM | MCIIOJIb30BAHUEM | IUIAHUPYEMYIO HCIIOJIb30BaHNEM
OOIIENPUHSATHIX OOIIENPUHSATHIX YpOXKalHOCTh C | OOLIEnPUHATHIX
METOJIOB METOJIOB UCIIOJIb30BaHUEM | METO/IOB

OOIIETTPUHATHIX

METO/IOB

b1.0.02 - H.3 | Obyuatommiics He | OOyuaromuiics Obyuatonmiics ¢ | OOyuarommiics

BJIaJIEET oOmre- | caabo BJafeeT | HEOOJBIIMMU  3a- | CBOOOIHO BIIALEET
MPUHATHIMU METO- | OOIICIPUHATBIMU | TPYAHCHUSIMHA OOIIETTPUHSATHIMH
JlaMu pacu€ra 103 | METOJAMH Pacyé€ra | BIaJceT oOmre- | MeTogamMu pacuéra

ynoOpeHuit (B
JEWCTBYIOIIEM

BelecTBe u (pusu-
JeCKOl Macce) 1o

103 yaoOpeHuii (B
JEWCTBYIOIIEM

BelecTBe u (pusm-
JeCcKOi Macce) 101

HpI/IH}ITI:IMI/I MECTO-
JlaMu pacu€ra 103
ynoOpenuit (B
JIEUCTBYIOIIEM

03 yaoOpeHuit (B
JICUCTBYIOIIEM

BelecTBe U (Husu-
YeCKOl Macce) 101

IUTAHUPYEMYIO IUIAHUPYEMYIO BEIIECTBE U (U3HU- | TUNITAHUPYEMYIO
YPOKallHOCTb YPOKallHOCTb YECKOM Macce) Moj | ypoKailHOCTh
IUTAaHUPYEMYIO
YPOKATHOCTh

NJ-3nk-¢ CocTaBiseT miaH pacrpeneneHus yI00peHui ¢ co0oieHneM HayYHO-000CHOBAaHHBIX

MIPUHITAIIOB TIPUMEHEHUS YA0OpEHUH 1 TpeOOBaHUN IKOJIOTHIECKON O€30MacHOCTH

Kputepun u mkana orieHUBaHUS pe3yJIbTATOB O0YUYEHHUS MO JUCLIUIUINHE

dopmupyembie - = = -
3VH Henocratounsrit JlocTaTo4HbIi Cpennuii Bricokuit
YpOBEHb YpOBEHb YpOBEHb YpOBEHb
b1.0.02 -3.4 | Obyuarommiics ne | OOyuaromuiics OOyuarommiicss ¢ | OOyuaronuiicss ¢
3HaeT OCHOBHbIE | cMab0 3HAaeT oc- | He3HAYUTENbHBIMU | TpeOyemoil crere-
MPUHITUIIBL CO- | HOBHBIE MpPHUHLM- | OIIMOKAMU UM OT- | HIO TIOJMHOTBHl U
CTaBJICHWS IUIaHA | MBI  COCTAaBJCHMS | A€TbHBIMU NpOOe- | TOUHOCTH  3HAET
pacripenienieHus IUTaHA  pacrpese- | JaMd  3HAaeT OC- | OCHOBHBIE  IPHH-
yAOOpeHUu ¢ co- | JIeHus YIAOOpEeHU | HOBHbIE TPUHIM- | LIUIIBI COCTABICHUS
OmoZieHneM Hayd- | ¢ COOJIIOJIEHMEM | bl COCTAaBJICHUS | IUIaHA  pacrpeje-
HO-O0OCHOBAHHBIX | HAYYHO- mJjiaHa pachpene- | JeHUus YI0OpeHui
npuéMOB  NpUMe- | 000CHOBAHHBIX JeHUus YyAOOpeHHi | ¢ cOOIIoACHUEM
HEHUsI ynoOpeHui | mpuéMoOB TpUMeE- | ¢ COOJIOJICHUEM | HAy4HO-
u TpeOOBaHUH | HEHUSI YIOOpeHH | Hay4HO- 000CHOBaHHBIX
IKOJIOTUYECKON " TpeboBaHMil | 000CHOBAHHBIX npuéMOB  TpUMe-
0e30macHOCTH JKOJIOTUYECKON npuéMOB  TNpHUMe- | HEHUs yJI00peHuit
0€301acHOCTH HEHUs yIO0OpeHul | u TpeboBaHUH
U TpeOOBaHUH | SKOJIOTHUECKON
9KOJIOTHYECKOM 0e30MmacHOCTH
0€30I1aCHOCTH
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b1.0.02 - V.4 | Obyuaronuiics He | OOyuaromunics OO0yuarommiics OO0yuarommiics
YMEET COCTaBJIATH | CIa00 yMEET CO- | yMeeT C HEe3Hauyu- | YMEeT COCTaBIsTh
IUIaH pacrpesene- | CTaBsATh IUJIaH | TeJIbHBIMU 3a- | IUIaH pacrpenere-
HUs yHOOpeHuil C | pacmpelencHus TPYOHEHUSIMU CO- | HUSL yO0OpeHmid ¢
coOIroieHreM yaoOpeHui ¢ Co- | CTaBIATH IUIaH | COOIOIEHUEM
HAy4YHO- OnmoJleHueM Hayd- | pacrpeacieHus HAYYHO-
000CHOBaHHBIX HO-O0OCHOBAHHBIX | yAOOpEeHUH ¢ CO- | 000OCHOBaHHBIX
NPUHIMIIOB  TPHU- | MPUHIUIIOB TpU- | OMIOJIECHUEM Hayd- | IPUHIUIIOB  TIPH-
MEHEHHUs1 yaoOpe- | MCHEHUsl yHoOpe- | HO-OOOCHOBaHHBIX | MEHEHHUsl yJo0pe-
HUW 1 TpeOOBaHWM | HMM M TPeOOBaHWI | MPUHIIMIIOB TPHU- | HUH U TpeOOBaHUH
9KOJIOTUYECKON JKOJIOTUYECKON MEHEHHUsI yJa00pe- | 9KOJIOrHYECKOn
0€301acHOCTH 0€301acHOCTH HUW U TpeOoBaHUM | 6€30MMaCHOCTH
JKOJIOTMYECKOU
0e30MacHOCTH
b1.0.02 - H.4 | Obyuatonuiics He | OOyuaromunics OO6yuarommiics ¢ | OOy4Jaronuics
BIIQJICET METOAAMH | clabo BIaJeeT Me- | HeOONbIIUMU  3a- | CBOOOJHO BIIaJIEET
U crocobamMu co- | TOJaMH U CIIOCO- | TPYAHEHUSIMU METOJJaMH U CIIO-

CTaBJICHUA IIJ1aH
pacnpeeeHus

yaoOpeHuid ¢ co-
OJIfOZICHUEM Hayd4-
HO-000CHOBAHHBIX
MPUHIIMIIOB  IPH-
MEHEHHUs1 yaoope-
HUW U TpeOOoBaHUH
JKOJIOTHYECKOMH

0e30IMacHOCTH

0aMH COCTaBJIECHHUSA
IJIaH pacrpezerne-
HUS yIOOpeHuil ¢
coOIroIeHrEM
Hay4HO-
000CHOBaHHBIX
MPUHIINIIOB  TPH-
MEHEHHs ynoope-
HUW U TpeOOoBaHUH
3KOJIOTUYECKOM
0e30macHOCTH

BJIAJEET METOAAMU
U croco0aMu co-
CTaBJIEHUS  IUIAH
pacnpeeeHus

yaoOpeHur ¢ co-
OJIFOZICHUEM Hayd4-
HO-000CHOBaHHBIX
MPHUHIIMIIOB  TPH-
MEHEHHUsI yJoope-
HUIl 1 TpeOoBaHUU
9KOJIOTHYSCKOU

0e30MmacHOCTH

cobamMu cocraBiie-
HUS TUTaH pacrpe-
JeNeHus  ynoope-
HUH ¢ COOJIFOEHU-
eM Hay4HO-
000CHOBAHHBIX

[NPUHLUIIOB  IIPH-
MEHEHHUsI yJo0pe-
HUW U TpeOoBaHUH
3KOJIOTHYECKOM

0€30I1acHOCTH

NI-4nk-¢ Onipenenser o0Iyto MOoTpeOHOCTh B yIOOPEHUAX U COCTABIISET 3asIBKM HAa UX IPUOOpEeTEeHUEe

Kputepuu u 1mikana olleHUBaHUS PE3yJIbTaTOB O0YUYEHUS MO AUCLUILTHHE

®op Ngg)l}{feMme HenocraTouHbii JocraTounsbrit Cpennuit Bricokuit
YpOBEHb YpOBEHb YPOBEHb YPOBEHb
b1.0.02 -3.5 | OGyyvaronuiics He | OOyuaromuncs OOyuarommiicss ¢ | OOyvaronuiicss ¢
3HaeT cmocoObl U | cmabo 3HAeT CHOo- | He3HAYUTENbHBIMU | TpeOyeMol cTere-
npuéMbl  ompene- | coObl W MPHUEMBI | OIIMOKAMU M OT- | HbIO TIOJHOTHI U
JeHus oOIel mo- | ompeneneHusi 00- | NeNbHBIMU TNpo0e- | TOYHOCTH  3HAEeT
TpeOHOCTH B | e TOTPEOHOCTH | JIJaMH 3HAET CIIO- | CIOCOOBI W TpHué-
yI0OpeHHUsX U CO- | B yJOOpEHHUsIX U | cCOObl M TPHEMBI | MBI  ONpEACICHUS
CTaBJICHUW 3asBKH | COCTaBJICHUU  3a- | ONpeAesieHuss 00- | o0mieit moTpeOHo-
Ha WX MpHOOpeTe- | IBKM HA HMX NpHU- | e MOTPeOHOCTH | CTH B YAOOpEHHSX
HUE obOpereHue B yIOOpEeHUAX U | H COCTaBJICHUH
COCTaBJICHUH  3a- | 3asBKU Ha MX MpH-
SBKM Ha WX TpH- | OOpeTeHHE
o0OpeTeHme
b1.0.02 -V.5 | Obyuatonuiics nHe | OOyuaromunics OO0yuarommiics OO0yuarommiics
yMEeT OIpeNeNaTh | ci1abo YMEET | yMEeT C He3Hauu- | yMeeT OINpeNesTh
o0myro  moTped- | ompenensiaTb  00- | TETbHBIMU 3a- | o0myr0o  moTpeo-
HOCTh B ynoOpe- | Iyl0 HOTPeOHOCTH | TPYAHEHUSIMHU HOCTh B ynoOpe-
HUSX U COCTAaBJISATH | B YJOOpPEHHSIX U | ONpEeAeNsiTh  00- | HUSIX U COCTaBJIATh

3asBKU Ha UX IIpH-

COCTaBJISAITh 3asBKU

HIYI0 MOTPeOHOCTH

3asBKU Ha UX TIPH-
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oOpereHue

Ha WX mpuodpere-
HHUC

B yIOOpeHUsX U
COCTaBIISITh 3asBKH
Ha WX Mpuoodpere-
HUE

obperenune

b1.0.02 - H.5 | Obyuatonuiics nHe | OOyuaromunics OO6yuarommiicss ¢ | OOy4Jaronuics
BIIaJIeeT crmocoba- | cnabo BIIaJICET | HEOONMBIIMMH  3a- | CBOOOJHO BIAJEET
MU  OMpEIEICHUs | CIIoco0amMu  ompe- | TPYAHEHUSIMA crocobaMu  orpe-
obmieil moTpeOHO- | meneHus — oOmIel | BimageeT cmocoba- | geneHus — oOIei
CTH B yIOOpeHHUsX | MOTpeOHOCTH B | MM  ONpeaeNieHUs | TOTPeOHOCTH B

U COCTaBJICHHSI 3a-
SBKM Ha HX MpHU-
obOpereHue

YI0OpEeHHsIX U CO-
CTaBIICHUS 3asBKU
Ha WX Mpuodpere-
HHE

o0mieit morpebOHO-
CTH B yI0OpeHusx
U COCTaBJICHHS 3a-
SBKM Ha WX IpH-

yIOOpEeHUsAX U CO-
CTaBJICHUSI 3asBKU
Ha WX mpuodpere-
HHE

oOpeTeHmne

3. TunoBble KOHTPOJIbHBIE 3a1aHNS U (MJIHM) HHbIEe MaTepUAaJbl, HeO0X0AUMBbIe /11l OLlEeHKH
3HAHUIi, YMeHUIi, HABLIKOB U (MJIH) ONBITA JeSTeIbHOCTH, XapaAKTePU3YHIIUX
c¢()opMHPOBAHHOCTH KOMIIETEHIIUI B Mpolecce 0CBOEHUS TN CUMILIMHBI

Y4ebHo-MeToInuecKkre pa3paboTku uMmerorcs B HayuyHolt  OMOIMOTEKE W AJNEKTPOHHOW HH-
dhopmarmornHo-oopazoBarenbHol cpeae PI'BOY BO HOxno-Ypanbckuii [AY:

1. Arpoxumus [DIEKTpOHHBINA pecypc] : METOANYECKUE YKA3aHUS IO U3YUEHUIO JUCUUIUIUHBI U
3aJJaHus JUIs KOHTPOJIBHOM paboThl 1Ist 00ydaronIuxcs 1Mo nporpaMmam OakanaBpuara (3ao4Has ¢op-
Ma 00yueHus1)[no Ha-mpaBieHusM moarotoBku: 35.03.05 «CamoBoactBo», 35.03.07 «Texnomorus
MIPOU3BOJICTBA U MEPEPAOOTKH CETbCKOXO3SIMCTBEHHOM mpoayKiuu»| / coct. Cunssckuii U. B. ; FOx-
Ho-Ypansckuii 'AY, UHctuTyT arposkonorun .— Mmuacckoe: FOxno-Ypansckuii 'AY, 2020 .— 35
c. http://nb.sursau.ru:8080/localdocs/iae/ppm162.pdf

2. XWMHYECKUH COCTaB M TMUTAHWUE PACTCHHM [DJIEKTPOHHBIA pecypc] : y4eOHO-METO.
yKa3aHUs JJ1s 1a00paTOPHBIX 3aHATHH [/ GakasaBpOB OUYHOM M 3a04HOM (opM 00yUyeHHs HampaBie-
Huit 35.03.03 Arpoxumus u arponouBoseaeHue; 35.03.04 Arponomus; 35.03.07 TexHonorusi mpous-
BOJICTBA U TepepabOTKU cenbckoxo3siiictBeHHoW mponykiuu] / KOxHo-Ypanbckuit ['AY, UncTUTyT
arpoakosioruu ; coct. M. B. CunsiBckuii. - Muacckoe: KOxno-Ypansckuii 'AY, 2018. - 36 c. Aapec B
cetu: http://nb.sursau.ru:8080/localdocs/iae/ppm120.pdf

3. XuMmudeckass Meuopanus moyB : ydeOHO-MeToauyeckas pa3paboTka Mo AUCHUILINHE
«Arpoxumusi» 1751 0aKalaBpOB OYHON M 3a04HON (opM 00ydeHUs, 00yUaromuXcs 0 HApPaBICHUSIM
noarotoBku: 35.03.03 Arpoxumus u arpomnouBoBenenue, 35.03.04 Arponomus, 35.03.05 CamoBon-
ctBo / coct. U.B. Cunssckuii ; FOxno-Ypansckuit ['AY, UHcTuTyT arposkonoruun .— Muacckoe:
IOxHo-Ypanbckuit TAY, 2020 31 C. Pexxum JIOCTY-
na: http://nb.sursau.ru:8080/localdocs/iae/ppm159.pdf

4. [ToyBa KaKk MCTOYHWK MUTAHUS ISl PACTCHHUH : yudeOHO-MeTOoAMYecKas pa3paboTka 1o
TUCLHUIUINHE «ATPOXMMHUsSI» JUId OaKajJaBpOB OYHOM W 3a04HOM (popM oOydyeHHs, 0O0ydaromuxcs 1Mo
HanpasieHusM noarotoBku: 35.03.03 Arpoxumus u arponouBoBeaeHue, 35.03.04 ArpoHomus,
35.03.05 CamoBoactso / coct. 1.B. Cunssckuii ; KOxno-Ypansckuit I'AY, UHcTUTYyT arposkosorun
Mmuacckoe:  FOxnHo-Ypanbckuit  ['AY, 2020 34 c¢. — Pexum  gocty-
na: http://nb.sursau.ru:8080/localdocs/iae/ppm160.pdf

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

B naHHOM paszgene METOAMYECKUE MAaTEPUAIIbI, ONPEAEISIOIINE TPOLEAYPbl OLEHUBAHUS 3HA-
HUM, YMEHUN, HaBBIKOB, XapaKTepU3YIOMIMX 0a30BbIiA 3Tanm (OPMUPOBAHUS KOMIETEHIIUN 1O TUCIIH-
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IUTMHE «ATPOXUMUS», TIPUBEJICHBI MTPUMEHUTEIBHO K KXKIOMY M3 HCIIOJIB3YEMbIX BHIOB TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTH U IPOMEXKYTOYHOM aTTeCTallui 00y4aroIIuXCsl.

4.1. OueHo4Hble cpeacTBa IS IPOBEICHUS TEKYIero KOHTPOJIsA YCIIeBAeMOCTH, B TOM
YHCJIe IPAKTHYeCKOMH NMOAT0TOBKHU

4.1.1. Oruér no naboparopHoii padote

OtyeT 1o J1abopaTopHOM paboTe UCIOJIB3YETCS JIJISl OIICHKH KauyecTBa OCBOCHHS O0YJarOIIMCS
OCHOBHOH mpodeccHOHaIbHONH 00pa30BaTENbHON MPOrpaMMBbl MO OTJACIBHBIM TE€MaM JAUCIUIUINHBL.
Coneprxanuie u popma oTdeTa 1o Jab0opaTOPHBIM padOTaM MPUBOAUTCS B METOJHUUECKUX YKa3aHUAX K
nabopatopubM padotam (1. 3 @OC). ConepxaHue oT4eTa U KPUTEPUU OLIEHKU OTueTa (Tadil.) J0BO-
ISITCSL IO CBEJICHUSI OOYYaIONIMXCsl B Hadaye 3aHATHH. OTYET OIIEHUBACTCS OICHKON «3a4TCHO», «HE
3auTeHo». OlLIeHKa «3auTeHO» CTaBUTCA OOydaronmmcs, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KpH-
TEPUsIM, YCTAHOBJICHHBIM ISl TTOJIOKUTEIBHBIX OICHOK («OTIMYHO», «XOPOIIO», «yIOBIECTBOPHTEIb-
HO»). O1ieHKa 00BSABISIETCS 00YYaIOIEMyCsl HETTOCPEICTBEHHO TIOCIIE CIaYH OTUeTa.

HIkana Kpurepun oueHuBanus

- U3JI0)KEHHE MaTepuasa JJOTHYHO, TPaMOTHO;
- cBOOOTHOE BIIa/ICHUE TEPMUHOJIOTHEH;

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

OreHka «3a4TeHO» - YMEHHE NMPOBOIUTH U OLIEHUBATh PE3yIbTaThl U3MEPEHUI;

- CIIOCOOHOCTH pa3peliaTh KOHKPETHbIE CUTyalluy (JOMyCKAaeTCsl Halu4yKe
MaJIO3HAYUTENbHBIX OIIMOOK WM HEJOCTATOYHO IOJIHOE PACKPBITUE CO-
ACPIKAHUSA BOIIPOCa WK MOTrpCIIHOCTL HCIIPUHIHUIINAIIBHOTO XapaKTCpa B
OTBETE Ha BOIPOCHI).

- OTCYTCTBHE HEOOXOIUMBIX TEOPETUUECKUX 3HAHUH; JOMYIICHBI OIIUOKH
B ONpE/ICICHNH TIOHATHH U ONMMCAaHUH M3YyYaeMbIX SBJICHUI U MPOIECCOB,
OreHKa «HE 3aYTEHO» MCKaXEeH MX CMBICII, HE IPaBUJIHHO OLIEHUBAIOTCS PE3YJIbTaThl U3MEPEHHUIT;
- HE3HaHHWE OCHOBHOI'O MaTepHaia y4eOHOW IMPOTrpaMMBbl, JOITYyCKAalOTCS
rpyObie omIiOKH B U3JI0KEHUH.

Kpurepun omnenku otBera (Tabi.) MOBOAATCSA 0 CBEICHHs OOydYaIOIIMXCS B Haudaje 3aHATHM.
OrneHka o0OBSBISETCS 00YUAIOMIEMyCsl HEIIOCPEACTBEHHO TT0CTIE OTBETA.

Hlkasna Kpurtepumn oneHuBaHusi

- 00y4aromuiics MoJHO YCBOMII y4eOHBIN MaTepua;

- IIPOSIBJIAET HABBIKM aHajIM3a, 0000IIEHNs, KPUTHYECKOTO OCMBICIEHUS U
BOCTIpUATHS MH(OpMALIUK, HABBIKUA ONKCAHHUS OCHOBHBIX (PM3UYECKUX 3a-
KOHOB, SIBJICHUI U TIPOIIECCOB;

- Marepua U3JIOKEH IPAMOTHO, B OIIPEIEICHHON JIOTHYECKON IIOCIIEI0Ba-
TEIbHOCTH, TOYHO MCIIOIb3YETCSI TEPMUHOJIOTHUS;

- IIOKa3aHO YMEHHE WIIIOCTPUPOBATh TECOPETUYECKHUE ITOJIOKECHHS KOH-
KPETHBIMHU ITPUMEpPaMHU, IPUMEHATh UX B HOBOU CUTYyallWH;

- IPOIEMOHCTPUPOBAHO YMEHUE PELLIATh 3a/1a4H;

- MOTYT OBITh JIOMYIIEHbI OfIHAa—/IB€ HETOYHOCTH IPH OCBELIEHUU BTOPO-
CTEIEHHBIX BOIIPOCOB.

Onenka 5
(OTIIMYHO)

OTBET YIOBIETBOPSICT B OCHOBHOM TPEOOBaHHSM Ha OIICHKY «5», HO TIpHU
3TOM UMEET MECTO OJIMH U3 HETOCTATKOB:

- B YCBOEHUHU Y4eOHOTrO Marepuasa JOIMYIIECHb HeOONbIIHe MpoOeIbl, He
MCKa3WBIIIHUE COJCPIKAHUE OTBETA;

- B PCUICHUH 3a]1a4 JONYIIEeHbl He3HAYUTEIbHBIC HETOUHOCTH.

Onecuka 4
(xoporio)

Onenka 3 - HETIOJIHO WJIM HETIOCJIEI0BaTEIbHO PACKPBITO COAEPKAHUE MaTepuaa, HO
(YZIOBJIETBOPUTENHHO) | MOKa3aHO o0Ilee MOHMMaHUWE BOMPOCAa M MPOAEMOHCTPUPOBAHBI YMEHMUS,
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JOCTATOYHbBIC [Tl TaJTbHEUINEr0 YCBOCHHUS MaTepraa;

- AMEJNCHh 3aTPYAHCHUS WM JOMYIICHB OMTMOKH B ONPEICICHUN TOHS-
TH, UCTIOJIb30BAHUHM TEPMHUHOJIOTHH, OMMMCAHUN (PU3HUECKUX 3aKOHOB, SIB-
JIEHUW U MPOLECCOB, PEIICHUU 3aJ]1a4, UCIPABJICHHBIE MOCJIE HECKOIbKUX
HaBOJSIINX BOIIPOCOB;

- HEMOJHOE 3HAHWE TEOPETUUYECKOTO MarepHalia; OOyJaroIuics HE MOXKET
MIPUMEHUTH TEOPHIO B HOBOW CHTYaITUH.

OneHka 2
(HEyJOBIETBOPUTEIILHO)

- HE PacCKphITO OCHOBHOE COZIepKaHHe yueOHOTo MaTepHana;

- 00Hapy>XCHO HE3HAHHE WU HETIOHMMaHHWe OOJbIIeH WM Hanbosiee Bax-
HOM 4acTH y4eOHOro MaTepHuana;

- JIOMyIIEHBI ONIMOKU B ONPEACIICHUN TIOHSATHH, TIPU HCIIOJIB30BAHUN TEP-
MUHOJIOTHH, B ONMUCAaHUU (PU3MUECKUX 3aKOHOB, SBICHUH U IPOLECCOB,
pelIeHUH 3a7a4, KOTOPBIE HE MUCIPABICHBI MOCIE HECKOJIBKUX HaBOSIINX

BOIIPOCOB.

4.1.2. TectupoBanue

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

(beccroHanbHON 00pa30BaTEIbHON MPOTrPaMMBI MO OTJENBHBIM TEMaM WM pa3/ielaM AUCLUIUINHBL.
Tect mpencraBnser coOOil KOMIUIEKC CTaHIAPTU3WPOBAHHBIX 3alaHUM, MO3BOJISIOUIMNA YHIPOCTUTH
IpoLelypy U3MEpEHNUs 3HaHUH U yMeHHi oOyuaromuxcs. OOydaronMes BbIJAIOTCS TECTOBBIE 3aja-
HUS C (OPMYJIHUPOBKOIM BOIIPOCOB M MPETIOKEHUEM BBIOPATh OJMH MPABHILHBIA OTBET U3 HECKOJIBKUX
BapUAaHTOB OTBETOB.

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

1. Kak pacTeHus ycBanBarOT MUTATENIbHBIE BEIIECTBA?

A) Y3 TIOYBHI ¥ BO3/IYX4;

b) u3 nouBkr;

W3 mouBkl, BOJIBI M BO3/TyXaA.

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

b) sanemenThI muTaHUS;

B) Temnio, s1eMeHTHI MUTAaHUS, CBET.

3. OcHoBHast yacTh OOIIEH MacChl CyXOro BEIIeCTBa

A) OenKu, )KUPHI, YTIICBOIBI;

b) Genku u KupsI;

B) Genku u yrieBossl.

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

b) 5-10%;

B)2-3%;

5. Macca cyxoro BellecTBa B 3JaKax:

A) 85-88%:;

b) 90-95%;

B)70-80%.

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

b) yrnepon, Bonopon, a3or;

B) Bogopon, azot, kucnopos.

6. ®arouTo3 3TO:

A) 3aXBaT KJIETKOM TBEPJIbIX YACTHIL;

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

HUEM nH(pOpPMaIMOHHO-
KOMMYHHKAIIUOHHBIX TEX-
HOJIOTUH
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b) 3axBaT Kamneb >KUJIKHX BEIISCTB;

B) 3axBaT 1 TBepIbIX U KUJKUX YACTHII.

7. IlugOMUTO3 3TO:

A) 3axBaT Kanejb )KAJIKUX BEIIECTB;

b) 3axBar TBepABIX YACTHII;

B) 3axBaT 1 TBepIbIX U KUJKUX YACTHII.

Kanuiinvie yooopenus

1. Ponpb kanus B ®U3HU pacTEHUI?

a) Kanuii ssBnsieTcss OAHUM U3 OCHOBHBIX 3JIEMEHTOB MUHEPAJIb-
HOT'O MUTAHUS pPACTCHUMN

6) Co3nmaet OiaronpusiHbIe yCIOBHUS.

B) OTnyruBaeT BpeIUTeNei.

2. KpyrmiHbie MECTOPOXKICHHS KaTUHHBIX COJICH?

a) CackaueBaHCKOE MECTOPOKICHUE

0) BepxHekaMcKkoe MECTOPOXKICHUE

B) OTO XuMu4eckas (popmyia, co3gaHHas HCKYCCTBEHHO

3. Kak noiy4aroT XJI0pUCTBIN Kaauii?

a) B3anmoieiicTBUEeM THAPOKCUIA KIS C COJISTHOM KHCIOTOM:
KOH + HCI — KC1 + H,0O

0) BzaumopeiicTBueM ruipoKCcHaa KaIus C COJSTHON KUCTOTOM:
KOH + Cl - KCl + O;

B) B3auMopenicTBueM ruipokcuia Kajaus ¢ COJISTHONW KUCIOTOM:
KCI + HCIl — H,O+ KOH

4. Kakuie mpOMBIIIJIEHHBIE OTXO/IbI UCTIOJIb3YIOTCSI B KAUeCTBE
KaJIMHHBIX y100peHuii?

a) 'ymyc

0) Onunku

B) MbuIbHAs BOJA

Muxposnemenmuol u MUKPOYOOOpeHUs

1. MUKpO37EMEHTBI —3TO

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

o6)N,P K .S ,Ca Mg

B)Al, Br, Z, H20

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

6)0,1-1%

B)3-5%

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

0) JlepHOBO-TIOI30TUCTHIE

B) CyTJIMHUCTHIE.

4.Henoctatok Zn B paCTEHUAX IPU3HAKU

a) XJI0p03 U pO3ETOYHOCTh

0) CyXoCTh BETOK

B) Onanenne ¥ THUEHUE TIJI0JIOB.

Opeanuueckue y0oopeHust

1.YTo0 BXOAUT B COCTAaB HaBO3a

a) TBEP/bIC BBICICHUS KUBOTHBIX, XKHUIKUE BBIICICHUS KUBOT-
HBIX, TIOJICTHIIKA

0) TBep/ible BbIACIECHUS KUBOTHBIX, TOJCTHIIKA

B) JKHMJIKH€ BBLICIICHUS )KUBOTHBIX, MOJICTHIIKA
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2.Uem OoraTsl TBEpbIC BBIICICHUS KUBOTHBIX ?

a) Azot, ¢pochop, Kanuii

0) Azort, pochop, KambIuit

B) ®ocdop, kanpuuit

3. I'maBHas 3aaya pallMOHAJILHOTO XpaHEHUsI HaBO3a

a) YMEHBIINUTH MOTEpU aMMHUaKa

0) YBennuuTh MOTEpU aMMHAKa

4. K yeMy MpUBOJIUT OTCYTCTBHE WJIM HEJOCTATOK TMOICTHIIKH
JUTS HaBO3a

a) Bce ykazaHHbIE HUYKE BapHaHThI OTBETOB

0) yTeuka HaBO3HOM KUKHU

B) O0JbIlIME TOTEPH AMMHAYHOTO a30Ta

') YMCHbIIIAET HAKOTJICHUE HaBO3a B XO3SHCTBE

5. Yrto 100aBNAIOT Ul yMEHbBIIIEHUS TOTEPH a30Ta U3 MITUYHETO
nomerta?

a) Topd, cyxoit meperHoit, mopomKoBUAHBIN cyniepdocdar

0) MOPOIIKOBUIHBIH cynepdocdaT

B) Topd, cyxoii mepersoi

I') CyXOH MeperHoii, NopoIKOBUIHBIN cynepdocdar

6. U3 gero cocrout Topdh?

a) paCTUTEIHHBIX OCTATKOB, MUHEPAIbHBIX BEIIECTB

0) MUHEpaJTbHBIX BEIIECTB

B) PaCTUTENBHBIX OCTaTKOB

7.4T0 MpOUCXOIUT MO BIUSHUEM HaBo3a ¢ Tophom?

a) YMEHbIIIAeTCsl KUCIOTHOCTh TOp(da, ycHIuBaeTcs Ouoiormye-
CKasl JesITeIbHOCTh B KOMITOCTE

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

B) KUCJIOTHOCTh OCTAETCS MPEKHEH, YCUITUBACTCS OMOJIOTHYe-
CKasl AeSITeIbHOCTh B KOMIIOCTE

8. K oprannueckum yao0peHHsIM OTHOCSTCS

a) Topd

0) cynbdar xKanus

B) MOUEBHHA

r) cynepdocdar

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

a) IepenpeBIIUM

0) CBEXKUM

B) MOJyNEPENPEBIIUM

I') IEPETHOEM

) KJIACCHYECKUM

10. CBexuit HaBO3 —3TO

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

0) ogHOpOaHAs Macca, coaepXuT 50 % OoT UCXOAHOWU MacChl U
OpPraHM4eCcKOro BeIecTBa. B Hell HEBO3MOXKHO OIPEIEIUTh J1a-
K€ OTAENbHBIEC ATIEMEHTHI MOACTUIIOYHBIX MaTepUAIOB.

B) phIXJIas 3eMJIMCTasi TEMHAsI OJTHOPOIHASI MAcCa, COJICPIKHUT HE
6omee 25 % Macchl M OPraHUYECKOTO BEIIECTBA OT UCXOTHOM
BEJIMYMHBI CBEKEr0 HaBO3a

11. Kakoe conepxanue BOAbI B OJTY>KUJIKOM HaBo3e?

a)1o0 90 % BojbI
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6) 90-93 % BoIBI

B) Oonee 93 % Boxbl

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

a)9

0)1

B) 3

1. Kakoe opranuyeckoe yJo0peHue Jydiiie BHOCUTD JUIs JIETKUX
IECYaHBIX MTOYB?

a) Ui

0) KOMITOCT

B) KypHHBII IOMET

2. Kakoit Bun Topha oTinmgaercs cmaboii CTETIEHBIO Pa3I0KeHHs
PACTHTENHHBIX OCTATKOB M BBICOKOM KHUCIOTHOCTHIO.

a) BEpXOBOi1

0) HU3UHHBIH

B) EPEXOTHOMN

3. IlpumeHeHne NTUYbEero moMeTa 0Co0eHHO 3¢ HeKkTuBHO 1is?
a) [1m1010BO-ATOJHBIX KYJIBTYp, KapTO(demns, KOpPMOBBIX KOpHE-
IJI0JI0B

0) II0J0BO-SATOAHBIX KYJIBTYP

B) KapTo(ensi, KOpPMOBBIX KOPHEILIOI0B

I') KOPMOBBIX KOPHEIJIO/I0B, MJI0I0BO-SITOIHBIX KYJIbTYP

4. TIpupocT yposkas 3a c4eT yaoOpeHui

A)50 %;

b) 100%;

B) 20%.

5. IIpu Hepocrarke docdopa pacTeHUE UMEET:

A) TEMHO-3€JIEHYIO OKPAcKy;

b) xentyro okpacky;

B) xenTo-3enenyio okpacky.

6. MoueBuHa (KapOamMuI) OTHOCUTCS K ...

a) aMHJIHBIM yOpEeHUsIM

0) aMMHAYHO-HUTPATHBIM YI00PEHUSM

B) aMMHAYHBIM YAOOPECHUSIM

7. MoueBrHa U151 yI0OpEHUA BBIITYCKAETCS B ...

a) rpaHyJIMPOBAaHHOM BUJE

0) >KUJIKOM BUJIE

B) B BUJIC KPUCTAUTMYECKOTO BEIIESCTBA

8.Ilpusnaku nedpunura Mo B pacTeHHSIX.

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

B) OrpOMHBIE ¥ TEMHO 3€JICHbIE JTUCThS

9.Henocrtatok B B pacTeHusx.

a) YMCHBIIICHHE KOJI-Ba IIBETKOB, OITaICHHC 3aBs3eH

0) CyXOCTh M OIaJICHHUE JTUCTHEB

B) 'HUeHue oT KOpHS

10. B xako#i mepuoJi BpEMEHU ToJ1a JyYIlle 3aJ€IbIBaTh NTUYNI
nomert?

a) OCEHBIO

0) BecHOU

NJI-1nx-6
Bri6upaet ontuManbHbIe
BUJIBI YJOOpEHUI ¢ yueToM
OHMOJIOrNYECKUX OCOOCHHO-
CTEH KyJIbTYp U IIOYBEHHO-
KIIMMATHYECKHUX yCIOBUI
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B) JICTOM

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

a) 0,2 xr

0) 0,5kr

B) 1 kr

2. Kakue ynoOpeHust OKa3bpIBatOT HanOOJIbIIee BIUSHNAC HA Be-
JUYHUHY ypokas?

a) a30THBIC YA00pECHUS

0) KanuiiHbple y100pEeHUs

B) hochopHbIe yaoOpeHus

3. Kakoe conepkanue a30Ta B MOUEBUHE

a) 46%

6) 34,6%

B) 24%

4. Kakoe ynoOpeHne OTHOCUTCS K (PU3UOJIOTUYECKH IIEeTOYHBIM?
a) HUTpaT HATpUS

0) HUTpAT aMMOHUS

B) XJIOpH]I Kajus

5. K kakuM y100peHHsIM OTHOCHUTCS KallbI[ueBas cenurpa?

a) HUTPATHBIM YJ00pEHUSIM

0) aMUIHBIM YI0OpEHUSIM

B) aMMOHUWHO-HUTPATHBIM yI00PECHUSIM

6. Kakoe ynobpenue oTHOCUTCS K (PU3HOTOTHIECKH KHCIIBIM?
a) cynb(har aMMOHUS

0) KaJbIIEBas CETUTPA

B) HUTpAT HATpUs

7.Pacuer ynoOpeHus 1yisi BHEKOPHEBOH OJAKOPMKH Mo yao0pe-
HUH

a)50-100rpamm/rextap

6)10-50rpamm/rexTap

B)100-150rpamm/rexrap

8.Ckonbko % melicTBYIONIETo BemecTBa B MonubaaT aMMOHUS
HaTpust 1 Monubiare aMMOHUS.

a)35-50%

6)15-20%

B)5-10%

9.Ilpusnaku nedpunura Mo B pacTeHUSIX.

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

B) OrpOMHBIE ¥ TEMHO 3€JICHbIE JTUCThS

10.Henocrartok B B pacTeHusix.

a) YMCHBIIICHHE KOJI-Ba IIBETKOB, OITaICHHC 3aBs3CH

0) CyXOCTh M OIaJICHHUE JTUCTHEB

B) 'HUeHue oT KOpHS

11.CxoNBbKO KT BHOCSIT B TIOUBY OOpMarHuBbIe yI00pEHHS.
a)60-100kr /rexTap

0)10-50kr/rextap

B)100-200kr/rexTap

12.Pacuer CuSO4(cynbdaT Mear) BHECCHHS B TIOYBY
a)10-12kr /rexrap

0)1-5kr/rexrap

B)S-10kr/rexrap

NJI-21x-6
PaccunteiBaeT 10361 ya00-
peHuii (B 1eHCTBYIOIIEM
BEIECTBE U (pr3nuecKon
Macce) MoJi IIaHuPYEeMYo
YPOKallHOCTb C UCTOJIB30-
BaHUEM OOIIETIPHUHSTHIX
METOJIOB
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1. Koro Tvna HaBO30XpaHWIHIIE PEKOMEHIOBAHO B 3aCYIILIU-
BBIX paliOHax

a) KOTJIOBAHHOT'O THIIa

0) HA3eMHOT'0 THIIA

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

0) cynbdhaT aMMOHUS

B) KapOOHAT aMMOHUS

3. K aMMOHMITHBIM y100pEHHUSM OTHOCHUTCH ...

a) cynb(har aMMOHUS

0) aMMOHMI{Has1 cCeUTpa

B) CyJIb(OHUTPAT AMMOHUS

4. Kakoe coznepkaHue a30Ta B aMMHAauyHOU cenuTpe?

a) 34%

0) 24%

B) 16%

5. MexaHu3M B3aMMOACHCTBHSI KATMIHBIX y100pEeHUH ¢ moy-
BOW?

a) KaTMOHBI IPOHUKAIOT B MEKIIAKETHBIE TPOCTPAHCTBA

0) paciIeruieHneM yTeM BbIICTIEHUS KUCIOT PACTEHUSIMU

6. B xakux opmax conepx urcs Kainuii?

a) ['panynbl

0) [Inactsr

B) PacTBOp

7. OxapakTepu3yiTe TOCTYIHOCTb JUIsl PACTEHUH pa3IMUHbIX
dhopm kamus?

a) Kanuii nouBeHHOr0 pacTBopa (BOJOPaCTBOPUMBIiL)

0) Kanuii moryomeHHbIH (0OMEHHBIN )

B) Kanuit HeoOMeHHbIH ((hUKCHPOBAaHHBII)

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

0) [TorpebmnsitoT B 11000M BUIE

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

a) MI3aMeHeHnsIMU (HU3UKO-XUMHYECKUX CBOMCTB TIOYB

0) He u3menser cocraB mOYBEI

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

OJIroIeHuEeM Hay4YHO-
000CHOBAaHHBIX TPUHIIUIIOB
pUMEHEHHs y100peHuH 1

TpeOOBaHUH IKOJTOTHIECKOM
0e30macHOCTH

1. Kakoe Koau4ecTBO Kaiausi COAEPKUTCS B IOYBE CEPO3EM?

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

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

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

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

a)50-100rpamm/rextap

6)10-50rpamm/rexTap

B)100-150rpamm/rexTap

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

a)35-50%

6)15-20%

B)5-10%

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

a) oxoio 0,5

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

B) 0k0:10 2,0

r) okoio 3,0

1) okoio 5,0

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

a) HaBO3 Ha TOP(SIHOM MOICTHIIKE

0) HaBO3 Ha COJIOME

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

0)10-50kr/rexTap

B)100-200kr/rexTap

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

0)1-5kr/rexrap

B)S5-10kr/rekrap

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

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

Mkana Kpurepun onenuBanuns
(% npaBUJIbLHBIX OTBETOB)
OrneHka 5 (OTIMYHO) 80-100
Ouenka 4 (Xxopo1io) 70-79
Ouenka 3 (ya0BJIETBOPUTENIBHO) 50-69
Onenka 2 (HeyJOBIETBOPUTEIBHO) meree 50

4.1.3. KonTponpHas pabora

KonTponpHas paboTa mpemycMoTpeHa Juist 3a09H0# (hOpMbI 00yUEHUS.

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

Kpurepuun omnieHKH KOHTPOJBbHON pabOThI (TabJI.) TOBOASATCS A0 CBEICHUS CTYACHTOB Ha yCTa-
HOBOYHOM Jekuu. CojepkaHue, MOPSIOK BBHIIOTHEHUS U TPpeOOBaHMS K OQOPMIICHUIO M3JI0KEHBI B
METOAMYECKUX YKA3aHHIX K BBITTOJIHEHUIO KOHTPOJIBHOU pabOoThl: ArpoXuMus [ DNEKTPOHHBIN pecypc]
: METOJUYECKHE YKa3aHUs 10 U3YUYCHHUIO TUCIUIUIMHBI ¥ 33JJaHus ISl KOHTPOJIBHON paboThI Ajist 00y-
YaroIIMXcs Mo mporpaMMamM OakanaBpuata (3aoyHasi popma o0ydeHHUs)[1I0 HApaBICHUIO MOATOTOBKH
35.03.04 «Arponomus»] / coct. Cunsisckuii 1. B. ; FOxxno-Ypansckuii 'AY, MHcTuTyT arposkosiorun
— Mmuacckoe: FOxHo0-Ypanbckuit TAY, 2020 — 37 C.
http://nb.sursau.ru:8080/localdocs/iae/ppm163.pdf

Onenka 00BSBISETCS CTYACHTY MOCJE MPOBEPKH KOHTPOJIbHOU pabOTHI.

IlIkana Kpurtepun oneHuBanus

Ol1leHKa «3a4TEHO» CTYZICHT TIOJTHO YCBOMJI YY€OHBIN MaTepHal;

- IPOSIBJISICT HABBIKU aHAJIN3a, 0000IIEHNUs, KPUTUIECKOTO OCMBICICHUS U
BOCTIpUATHS HHGOPMAIINH,

- MaTepuall U3JI0KEH IPaMOTHO, B COOTBETCTBHH C 3aJlaHHEM, TOYHO HC-
MOJIB3YETCSI TEPMUHOJIOTHS;

- MOKa3aHO YMEHHME WIUIIOCTPUPOBATh TEOPETHUUECKUE MOJIOKEHHUS KOH-
KPETHBIMHU TIPUMEPAMH, IPUMEHSITh X B HOBOW CUTYaIlHH,

- TPOAEMOHCTPUPOBaHA CHOPMUPOBAHHOCTh U YCTOWYUBOCTH KOMITETEH-
LM, YMEHUH U HABBIKOB;
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- MOTYT OBITh JIONYIICHBI OJTHA-[BE HETOYHOCTHU MPH OCBEIICHUH BTOPO-
CTETICHHBIX BOIIPOCOB;
- TpeboBaHUs K 0hOPMIICHHIO PaOOTHI COOTIONCHBI.

- HE PacCKphITO OCHOBHOE COZIepKaHHe yueOHOTo MaTepHana;

- 00Hapy’KE€HO HEe3HAHWE WJIM HETIOHUMAaHKE OOJBIICH MM HanboJiee Bak-
HOM 4acTH y4eOHOTro MaTepHuana;

- JIONYIICHBI OIMMOKH B OTPENIEICHUH MTOHATUH, TIPU UCIIOJIh30BaHUH Tep-
MUHOJIOTHH;

- He c(hOpMHUPOBAHBI KOMIIETCHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIIHE 3HA-
HUS, YMEHUS U HABBIKH,

- TpeGoBaHus K 0hopMIIeHHIO PaOOTHI HE COOTIONCHBI.

O11eHKa «HE 3aU4TEHO»

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

4.2.1. 3a4deT ¢ OoLIeHKON

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

3aueT MPOBOAMTCS IO OKOHYAHUH YTCHUS JICKIIMIA ¥ BHITIOJTHEHHSI JTa00paTOPHBIX 3aHATHIMA. 3a-
YETHBIM SIBJISIETCA MOCJIETHEE 3aHATHE M0 AUCUUILIIMHE. 3aueT NPUHUMAETCS MPEernoaaBaTesiMu, Mpo-
BOJMBIIUMHU JTA0OPAaTOPHBIC 3aHATHS, WM YUTAIONUMU JIEKIIMKA TIO0 JAHHOW JuCUUIUIHHE. B ciydae
OTCYTCTBHSI BEYILIErO MPENoAaBaTeis 3aueT MPUHUMAETCs MpernojaBaTesieM, Ha3HaueHHBIM pacropsi-
KEeHHEeM 3aBenyronero kadeapoii. C pasperieHus 3apenyomero kadeapoit Ha 3a4eTe MOKET MPUCYT-
CTBOBATh MpeMnoaBaTesb KaQeapsl, IPUBICUCHHBIHN IJIs TOMOIIM B IpHEME 3aueTa.

[IpucyrcTBre Ha 3adere mpenoaaBareneii ¢ qpyrux kadenp 6e3 cOOTBETCTBYIOMIETO pacmopsi-
KEHHS PEeKTOpa, IPOpPEeKTopa Mo yuyeOHON U BOCIUTATENbHOIN paboTe, 3aMECTUTENS TUPEKTOpa HHCTH-
TyTa 110 yuyeOHoi paboTe He JoIycKaeTcs.

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

Jlns npoBeeHys 3a4eTa Beylluid MpenojaBaTeslb HaKaHyHe MOoTy4aeT B CeKpeTapuare IupeK-
TOpara 3a4eTHO-IK3aMEHAIIMOHHYIO BEIOMOCTh, KOTOpasi BO3BpAIIAeTCsS B CEKPETapuaT MOCIe OKOHYA-
HUS MEPONPUSTUS B IEHb MPOBEACHUS 3aUeTa UM YTPOM CIIEIYIOIIETO THS.

Bo Bpems 3adera oOydaromnpecss MOTYT TIOJB30BaTHCS C Pa3pelICHHs BEAYIIETO MPENo1aBaTesI
CIPaBOYHON U HOPMATUBHOMU JIUTEPATYPOU, APYTUMHU TOCOOUSIMU U TEXHUUYECKUMU CPEJCTBAMH.

BpeMst moaroToBKH OTBETa B YCTHOU (popMe MpH cliade 3adera JOJDKHO COCTABIATH HE MEHEe
20 MUHYT (TI0 KeJTaHUIO0 00YYaIOmIEerocsi OTBET MOXKET OBITh TOCPOUYHBIM). Bpemsi oTBeTa — He Oomee
10 MuHYT.

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

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

PesynbTaT 3aueTa BRICTABISETCS B 3a4€THO-IK3aMEHAIIMOHHYIO BEIOMOCTh B JICHh IIPOBEICHHUS
3ayeTa B MPUCYTCTBUU CaMOT0 00YYaroIIerocs.

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

Ecnu oOyuaromumiicst SBUJICS Ha 3a4€T M OTKA3aJCsl OT MPOXOXKICHHUS aTTECTAIIMH B CBS3H C He-
MOATOTOBJIEHHOCTHIO, TO B 3a4E€THO-3K3aMEHAI[MOHHYIO BEIOMOCTh €My BBICTABIIIETCS OLIEHKA «HE 3a-
YTEHO.

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

Hapymienne nUCHUIIINHBI, CIUChIBAHNE, UCTIONB30BaHNE 00YYAIOIIMMUCS Hepa3pelIeHHBIX Te-
YaTHBIX ¥ PYKONMUCHBIX MaTepuaioB, MOOMIbHBIX TeIe(OHOB, KOMMYHUKATOPOB, TUIAHIIETHBIX KOM-
MBIOTEPOB, HOYTOYKOB M JPYTHX BHUJIOB JTHYHOW KOMMYHUKAIIMOHHOW M KOMITBIOTEPHON TEXHUKH BO
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BpeMs 3aueTa 3anpelnieHo. B ciydae HapymeHus 3TOro TpeOOBaHUS MpernoiaBareNb 00sd3aH yAaIuTh
oOyuJarolerocsi U3 ayIMTOPUU U MPOCTABUTh EMY B BEIOMOCTHU OLICHKY «HE 3aUTE€HO».

OOyuaronmMcesl, He CAABIIMM 3a4eT B YCTAHOBJICHHBIE CPOKH IO YBaXXHUTEIbHON MPUYHHE, UH-
JTUBHTyaJIbHbIE CPOKH MPOBEJIECHHUs 3a4eTa ONPENEISIOTCS 3aMECTUTENIEM AUPEKTOpa MHCTUTYTA IO
y4ebHOI paboTe.
OO6yuaroniuecs, UMEIOIINE aKaJeMHUUECKYI0 3aJJ0JKEHHOCTh, CJAI0T 3a4eT B CPOKH, ONpeaess-
emble YHUBepcuTeToM. MH(pOpMaIus o JUKBUAAUHN 33J0JDKEHHOCTH OTMEYAETCSl B HK3aMEHAIMOH-
HOM JINCTE.
JlomyckaeTcsi ¢ pa3pelieHus: 3aMeCTUTeNs IMPEKTOpa MHCTUTYTA 10 y4eOHOH paboTe 1ocpod-
Has cJjaya 3a4eTa C 3alUChI0 pe3yJIbTaTOB B SK3aMEHALMOHHBIH JIUCT.
WHBanuapl U auIia ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3/10pOBbSl MOTYT CIaBaTh 3a4EThl B
CPOKH, YCTaHOBJICHHbIE WHIUBUIAYaJIbHBIM YU€OHBIM IUTaHOM. MHBanuapl U auma ¢ orpaHuYeHHBIMU
BO3MOXXHOCTSIMU 3[I0pOBbS, UMEIOIINE HApYLIEHHsI ONOPHO-IBUTATEIBHOIO ammapara, JOIyCKatoTCs
Ha aTTECTAllMOHHBIE UCTBITAHNS B COITPOBOXKIEHUN aCCUCTEHTOB-COMPOBOXKAAIOLINX.

[Ipouienypa npoBeneHus TPOMEKYTOUHOW aTTECTAUU sl OCOOBIX ciiydaeB u3joxkeHa B «Ilo-
JIO)KEHUU O TEKYyIIeM KOHTPOJIE YCIIEBAEMOCTH M IMPOMEKYTOYHOM aTTecTaluu O0ydaroluxcs 0
OIIOII 6akanaBpuata, criermanurera 1 Mmaructparypbsl» @I'BOY BO IOxuOo-Ypansckuit [AY.

OneHouHBbIE CpesicTBA

Kox u HaumenoBanue

Ne WHJIUKATOpa KOMIIe-
Bomnpocsl k 3auety
TEHLIUH
1 | 1. Arpoxumusl, KaK Hayka, €€ 3a/1auy, IPEAMET U METO/IbI NCCIIEIOBAHUS.
2. UcTtopus pa3BUTHS arpOXUMUYECKUX 3HAHUU.
3.Bo3nymHoe ¥ NoYBEHHOE MUTAHUE PACTEHUH. N-Tonk-1
4. CoBpeMEHHOE MPECTABICHUE O MEXaHMU3MaX MOTJIONIEHUS JIEMEHTOB | Mcronb3yeT  OCHOB-
MUTAHUS PAaCTCHUSIMHU. Hbl€ 3aKOHBI ecTe-
5. ConepxaHue B paCTEHUAX U BBIHOC C YPOXKAEM CEIIbCKOXO03SIMCTBEH- CTBEHHOHAY4HBbIX

HBIX KYJBTYp 3JIEMEHTOB TUTAHUSA.

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

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

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

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

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

11. ITornmorurensHast cHoCOOHOCTH M MOTJIOMIAOIIMI KOMIUIEKC [IOYB, X
3HAYEHUE B MIUTAHUU PACTEHUH.

12. ArpoxuMusi KUCJIBIX TIOYB, UX MEITUOPALTUS.

13. ArpoxuMus COJIOHYAKOBBIX M COJIOHIIOBBIX TIOYB, UX MEJIMOpAIIUsI.
14. Kimaccudukanusi MUHEpaTbHBIX YI00pEHUH.

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

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

17. TIpoueccsl aMMOHM(pUKAINY, HUTpU(DUKALUH, TeHUTpU(PUKALIIT —
UX OTpULATENbHAS U MOJIOKUTENIbHAS POJIb B TUTAHUU PACTEHUM a30TOM.
18. Kitaccuduxanus a30THbIX y100peHuil, ChIphE I TPOU3BOJICTBA,
KpaTKasi XapaKTepUCTHKa.

19. Hutpartusie y1oOpeHus, UX XapaKTEpUCTHKA U TEXHOJIOTHS TpUMe-
HEHUS.

20. AMMOHUIHBIEC YIOOPEHUs], UX XapaKTEPUCTHKA U TEXHOJIOTHsI IIPH-

IUCUUIUIAH JIISL  pe-
MMCHUA CTaHAAPTHBIX
3agad B oOJjlacTh ar-
pOHOMUH C IpHUME-
HEHHEM HHQOpMaIn-
OHHO-

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

ya0OpeHui C y4eToM
OMOJOTUYECKUX OCO-
OCHHOCTEH KYJIBTYp U
MTOYBEHHO-
KJIIMMaTHYECKIX
YCIIOBUM
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MEHEHHUSI.
21. AMMOHUIHO-HUTpATHbIE yIOOPEHHUS, NX XapAKTEPUCTUKA U TEXHO-
JIOTHUS IPUMEHEHUSI.
22. AMuHbIe y100peHHs, X XapaKTePUCTUKA U TEXHOJIOTUS IPUMEHe-
HUSL.
23. Kunakue a30THBIE YAOOpEHHS, X XaPaKTEPUCTHUKA, TEXHOJIOTHS
MPUMEHEHHUS.
24. ®ochop B )KU3HM PACTEHU, coAep kaHue U coctaB Gocdopa B 1moy-
BE.
25. Knaccudukanust pocopHbIX yaoOpeHuH, ChIphE 11 MPOU3BOJICTBA,
KpaTKasi XapaKTepUCTHKA.
26. BomopactBopumsbie ¢pochopHbBIC yIOOPEHHS, HX XapaKTEPUCTHKA U
TEXHOJIOTUS] IPUMEHEHUSI.
27. JlumoHO-1IUTPATHO pacTBOpuMBbIC (pocopHbIe y1oOpeHus, ux xa-
PaKTepUCTHKA U TEXHOJIOTHS TPUMEHEHHSL.
28. TpynHo pactBopuMbie GocPOpHBIE YIOOPEHHUSI, UX XapaKTECPUCTHKA
U TEXHOJIOTUS IPUMEHEHUSI.
29. Kanuii B )KM3HHM pacTeHUM, COAEP)KAaHUE U COCTaB KaJlvs B TTOYBE.
30. Knaccuukanus KanuiHbeIX yA0OpEHHA, ChIPbE IS POU3BO/ICTBA,
KpaTKasl XapaKTepUCTHKA.
31. Xnopconepkaiue KaluiiHble YI00peHus], UX XapaKTepUCTHKA U
TEXHOJIOTUS IPUMEHEHUSI.
32. Kanwuiinble ynoOpenusi, He coaepiKalie XJop, iX XapakKTepucTUKa U
TEXHOJIOTUS IPUMEHEHUSI.
33. Knaccuukanus KOMIJIEKCHBIX yIOOpPEHUH, UX KpaTKasi XapaKTepH-
CTHKa, TEXHOJIOTUS TPUMEHEHHUS.
1. Muxkpoynobpenus, ux 3Hau€HHE U TEXHOJIOTHsI IPUMEHECHHS.
2. Kuaccudukanust oprannueckux yaoOpeHui, nX 3HaYCHHUE B 3€M-
JeETINH.
3. ITloacTuimoyHbIil HABO3, TEXHOJIOTUS MPUTOTOBJIECHUS, XPAHECHUS U
ycioBus 3P(HEKTUBHOTO UCTIOTB30BAHUSI.
4. becnocTUIOYHBIN HABO3 — COCTaB, CBOMCTBA U YCIOBHS Y Dek-
TUBHOTO UCIIOJIb30BaHUS.
[ITrunii TOMET — cocTaB, XpaHEHUE U MPUMEHEHHE.
6. Cunepanpabie ynoopenus. CoaoMma Kak OpraHudeckoe yaoope-
HUE.
7. KomnocTsl — BUJIbI, COCTaB, TEXHOJIOTHS IPUTOTOBICHHS U TIPU-
MEHEHHS B Ka4eCTBE OpraHMYeCKUX y100peHuil.
8. Topd, canpornenyt — BUIBI U THUITbI, TEXHOJOTHSI IPUTOTOBIICHUS U
HCIIOJIb30BaHUs B KAYECTBE OPraHUYECKUX y100peHUH.
9. He TpaauumoHHbIe BUABI OPraHUUECKUX yIOOpEHUH.
Pemenne 3anaumn, 6a30Bbie NpUMepbI:
1. Conmeprkanue a30Ta B 3epHE SPOBOM MIICHUIIBI IPU YOOPKE COCTABUIIO
1,8 %, Bnaxuocth — 21 %. Kakum OyaeT conepskanue a3ota Mpu CTaH-
JapTHOU BiaxxHocTH (14 %)?
Omeem: 1,96 %
2. Ilpu y6opke Ha TOk qoctaBieHo S0 T 3epHa ¢ BIaxHOCThIO 28 %. I1o-
cie moapaboTKH BIAKHOCTh YMEHBIIMIIACH 110 15 %. Onpenenutb Maccy
3epHa mocie noapadoTKH.

b

Omeem: 42,4 m
3. I noAKOpPMKH 3ariaHupoBaiivd 15 % pacTBOp MOYEBHMHBI M YCTaHO-
BUIIM pacuétHyto Hopmy 30 kr 11.B./ra. Paccuntath 00BEM pacTBOpa Ha
Ira.

NJI-311K-6
CocraBnsier
pacripeneneHus
yA0OpeHuil ¢ coouro-
TICHAEM HAy4YHO-
000CHOBaHHBIX
NPHUHIUIIOB  TIpUMe-
HEHHs yJ0OpeHHud u
TpeOOBaHUN  3KOJIO-
rudeckon  Gezomac-
HOCTH

IJ1aH

WJI-211K-6

PaccunteiBaeT H03EI
yaoOpeHuir (B neit-
CTBYIOIIIEM BEIIECTBE
u $pu3nIecKoil macce)
moJ  TUTAHHPYEMYIO
YPOXKaHOCTb C HC-
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Omeem 369,6 i/2a
4. Ha xako¥ MjIo1aj M MO>KHO MPOBECTH a30THYI0 BHEKOPHEBYIO MO/~
KOPMKY O3MMOI1 MILIEHUIbI, €CIIU JOMyCTUMas KOHIEHTPALUs pacTBOpa
BHOCHMOI Mo4eBHHBI cocTaBisier 20 %, B Hammunu umeercs 120 m> Bo-
Ibl 1 HopMma ntoakopMku 30 Kr 11.B./ra.

Omeem: 459,8 ca
5. OnpenenuTs 103y MOYEBHHBI M aMModoca B pU3NIECKOM Bece M0
ypOKal cCaxapHOM CBEKJIbI, €CJIM PEKOMEHI0BaHO BHECTU N70P100.

Omeem: ammodghoc — 200 ke/ea, mouesunvt — 109 xe/ea
6. I[Tepen moceBOM 371aKOBOI MHOTOJIETHEH TpaBbl PEKOMEHIOBAHO BHE-
¢t Nog P1oo Kso. B Hanmnauu umeeTcst ammuayHas cenutpa, ammodoc u
XJIOPUCTBIN Kanuid. OnpenenuTs 103y UX BHECeHHs Ha 1 ra.
Omeem: ammodghoc — 200 ke/ea, ammuaunas cerumpa — 206 ke/ea, xno-
pucmuli kanut — 83 ke/ea

7. OnpenenuTh HOPMY J.B. yIOOpEHUH, €CITH MO/ IPOBYIO MILIEHUITY Ha
momaas 100 ra BHecu 15 T ammodoca, 10 T XJmopucToro Kamus u S T
MOYEBHUHBI.

Omeem: N3sP75Kes0
8. YcTaHOBUTH HOPMY YAOOpEHHMI B KI/Ta IEHCTBYIOIIETO BEIIECTBA, €C-
7U o1 KyKypy3y Ha mutomaas 200 ra 6s110 BHeceHo 50 T ammodoca u
30 T aMMUa4YHOM CEJIUTPBI.

Omeem: N76Pj2s
9. lns mosydeHus miIaHUpyeMol ypOKaiHOCTH HE0OX0IMMO Ha IIJIO0-
maap 500 ra BHecTH 45 T ACHCTBYIOMIETO BEIIECTBA a30THBIX YI00pESHUIA
u 30 T meficTByromIero BeniecTa GochopHbIX yaoopeHuii. B xo3siicTse
nMeercs ammuadnas cenutpa 150 1, 45 T MoueBuHbI. CKOJBKO HEOOXO-
nuMo mippodpectu ammodoca u 1BoitHOro cynepdocdara, 4ToOsI ya0-
BJIETBOPHUTH MOJIHYIO TOTPEOHOCTH B yA00PCHUSX.
Omeem: 60 m 0soiinoco cynepgocghama
10. ITox myaHupyeMBbIi yposkaid SpoBOM MIIIEHUIIBI B 2 T/Ta TpedyeTcs
100 kr/ra a.B. pochopHbIX yaoOpeHuii, 3 koTopbix 70 Kr/ra peKoMeH-
JIOBAaHO BHECTH OCEHBIO 1o 35106 1 30 Kr/ra B psiaky mpu mocese. Omnpe-
JIeTUTH 103y OCHOBHOT'O U PSIIKOBOTO BHECEHMS JIBOWHOTO cyrnepdocda-
Ta.
Omeem: 0o nocesa — 143 ke/2a, noxarvno — 61 ke/ea

MOJb30BaHUEM  00-
H.IerI/IH}ITBIX MECTO-
OB

NJI1-4I1K-6

Ompenenser oO0MIyIO
noTpeOHOCTh B YJ00-
PEHUSIX U COCTaBIIIET
3a8BKH Ha UX MPHOO-
pereHue

Tadimue.

[Mkana u kpurepuu 1uddepeHIIIPOBAaHHOTO OLIECHUBAHUS OTBETA 00YUaIOLIETrocs MPEACTaBIEHBI B

Ilkana Kputepun oneHuBanus

3y€eTCsl TEPMUHOJIOTHEH;

CBSI3HOTO OIMCAHUS SBJICHUH U IIPpOLICCCOB;

OneHka 5

CKOH ITOCIeI0BATEIFHOCTH,
(OTIIMYHO)

KpPETHBIMU ITPUMEpPaMU;

1 HaBBIKOB,

CTCIICHHBIX BOITPOCOB.

- 00yJaronuics MoJTHO YCBOWII YU€OHBIN MaTepual;
- TIOKAa3bIBACT 3HAHUE OCHOBHBIX MOHITHU JAUCHUIUIMHBIL, TPAMOTHO IOJIb-

- IPOSIBIISICT YMEHHUE aHAJIM3UPOBaTh U 0000I11aTh HHPOPMALIUIO, HABBIKH
- IEMOHCTPUPYET YMEHHE H3JlaraThb MaTepual B ONpEJesIeHHON Joruye-
- TIOKa3bIBaeT YMEHHE MIJUIIOCTPUPOBATH TEOPETUUECKHE TTOJOKEHHUS KOH-
- IEMOHCTPUPYET CHOPMUPOBAHHOCTh M YCTOWIMBOCTh 3HAHUM, YMEHHIA

- MOTYT OBITh A0MYHICHBI OJHA—ABC HCTOYHOCTHU IIPHU OCBCUICHUH BTOPO-
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Onenka 4
(xoporo)

- OTBET YZIOBJIETBOPSIET B OCHOBHOM TPEOOBAHMSIM HA OLIEHKY «5», HO MIPH
3TOM MMEET MECTO OJIUH U3 HEI0CTATKOB:

- B YCBOCHHMH y4eOHOT0 MaTepuasa JOMyLeHbl TPOOebl, HE NCKa3UBIINE
cofiepKaHHe OTBETA,

- B M3JIOKEHUU MaTepHalia JONylleHbl He3HAYUTEIbHbIE HETOUHOCTH.

Onenka 3
(YZIOBIIETBOPUTENHHO)

- 3HAaHWE OCHOBHOTO MPOTPAMMHOI0 MaTepuaga B MUHUMAIBHOM 00BEME,
MOTPEIIHOCTH HEMPUHLUIINATIBHOIO XapaKTepa B OTBETE Ha JK3aMEHeE:
HETOJHO WJIM HETIOCJIE0BATENbHO PACKPBITO COAEpKaHUe MaTepuaa, HO
MOKa3aHo 00Illee MOHUMaHKEe BOPOCOB;

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

- BBISIBJIEHA HEAOCTaTOYHAas CQOPMHUPOBAHHOCTb 3HAHWUW, YMEHUH H
HABBIKOB, O0YYAIOMIMIICSI HE MOXKET MPUMEHUTh TEOPHIO B HOBOM CHUTYya-
07078

Ouenka 2
(HEy1OBJIIETBOPUTEILHO)

- Ipo0OeITbl B 3HAHHUSIX OCHOBHOTO TPOTPAMMHOTO MaTepualia, MPUHIUIIH-
aJIbHBIC ONTMOKH TIPU OTBETE Ha BOIIPOCHI;

- oOHapyXeHO HE3HAaHWE WM HEMOHMMaHue OOoJblIel Wi Hambosee
Ba)XHOH yacTh yuyeOHOTO MaTepHuaa;

- JOMYIIEHBbl OMHOKH B OINPEACICHUN TOHATUN, NMPHU HCIOJH30BAHUH
TEPMUHOJIOTHH, B OTIMCAHHH SIBIICHUH M TIPOIIECCOB, KOTOPHIC HE UCITPAB-
JIEHBI TIOCIIE HECKOJIBKHUX HABOJISAIINX BOTIPOCOB;

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

4.2.2. Dx3aMeH

He npenycmoTpeH yueOHBIM IIIaHOM
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