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PaGoyas mporpaMma AUCHHIUIHHE « ATPOXHMHSD) COCTaBJIEHA B COOTBETCTBHHE ¢ TpeOOBaHHAMHE
®enepanbHOro rocyaapcTBEHHOro 00pa3oBaTenbHOIO cTaHAapTa Beiciiero obpasosauus (PI'OC BO),
yrBepxaenHoro [lpmkxazom MunucrepctBa obpasoBanus M Haykum Poccuiickoit ®enpepanuu oT
01.08.2017Ne 737. Pabodas mporpaMMa npeaHa3HaueHa Ui NOArOTOBKH OakaiaBpa 10 HampaBJIEHHIO
35.03.05 CanosoncTro, npoduian — JlekopaTHBHOE CaT0OBOACTBO H JaHXADTHLIN AH3AMH. :

Hacrosimas pabouas mporpamMMa JHCHMIUIHHBEI COCTaBJIEHA B pPaMKax OCHOBHOH MpodeccHo-

HalpHOH oOpasoBarensHOM mporpammel (OITOII) v yuuThIBaeT ocobeHHOCTH O0YUESHHS MpPH HHKIO-
3UBHOM 00pa30BaHUHM JIUIl C OTPAaHUYEHHBIMH BO3MOXKHOCTAMHE 310poBbsit (OB3) 1 HHBATHIOB.

CocraBuTeb — JOKTOP OHONIOrHYecKHX HayK, JoueHT WM. B. CungBckwmii

Pabouyas nporpaMma JUCLHMIUIMHB 00CYkK/IEHA Ha 3acellaHiH Kadeapsl arpOTEXHOIOTHIH |
9KOJIOTHH
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[Tnaaupyembie pe3yiabTaThl OOyYeHUS MO JUCIHUILTUHE, COOTHECEHHBIC C TUTAHU-
pyeMbiMu pesysbTataMu ocBoeHust OITOIT

1.1. Ilemp u 3aHa4u OUCIUATLIMHEL

1.2.  KomnereHIuu U MHIUKATOPHI UX JOCTUKECHUI
Mecto aucuumiunsel B ctpykrype OITOIT
O0beM TUCIUIUITMHBI U BUJIBI YIeOHOU pabOThI
3.1.  Pacmpenenenue oobemMa TUCHMIUIMHBI I10 BUJAM Y4eOHOH paboThI
3.2.  Pacmpeznenenue yueOHOTO BpEMEHH I10 pa3fieinaM U TeMam
CtpykTypa U coliep:KaHue JUCIUTLTIHBI

4.1. CopepxxaHue JUCHHUILIMHBI

4.2. CopeprxaHue JeKUUN

4.3. Copepxanue 1a00paTOPHBIX 3aHATUN

4.4. CopepxaHue NPAKTUYECKUX 3aHATHH

4.5. Bunasl u cofepkaHue CaMOCTOSTEIHHON pabOThl 00YJAFOIITIXCSI
VYyebHo-MeToAnIEeCKOe 00eCTIeYeHIE CaMOCTOATEIILHON Pab0Thl 00yUJaIOIIUX CS
0 TUCIUTUINHE

@DOH[ OLIEHOYHBIX CPEJCTB AJIsl MPOBEACHUS MPOMEKYTOUHON aTTecTauuu o0y-
YAFOIIUXCS IO TUCIUILTAHE

OcHoBHasl U JOTIOJNIHUTEIbHAS yueOHas IuTeparypa, HeoOxoauMmas AJisi OCBOCHUS
JTUCIUTUTAHBI
Pecypchl nHpOpMaMOHHO-TEIEKOMMYHUKAIMOHHON ceT «HTepHeT», HeoO-
XOJUMBIC JJI1 OCBOCHUS JUCIUILTAHBI
MeTtoauueckue ykazaHus sl 00y4aromuxcs M0 OCBOCHUIO THUCHUTIIHHBI
NudopmannoHHbIe TEXHOJIOTHH, UCTIONB3YEeMbIe TIPH OCYIIECTBIEHUH 00pa3oBa-
TEJIBHOTO IMpoLiecca Mo AUCHUIINHE, BKIIIOYas MepeueHb IporpaMMHOro obecrie-
YeHHs] U UHOOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

MarepuanpHO-TeXHUYECKas 0a3a, He0OXoauMast sl OCYIIECTBICHHS 00pa3oBa-
TEIHHOTO MPOoILIecca MO AUCIUILTHHE

[Tpunoxxenne. @OHJ OLIEHOYHBIX CPEJCTB JAJIS TEKYLIETO KOHTPOJIS yCIIeBaeMo-
CTH U MIPOBEJICHUS TIPOMEKYTOYHON aTTeCTalluy 00YyJarOIINXCs
Jluct peructpanm u3MeHEeHMI
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1. [Inanupyemble pe3yabTaThbl 00y4eHHs MO AUCHUININHE, COOTHECEHHbIE ¢ IVIAHUPYEMbIMU
pesyiabTatamu ocBoenuss OIIOII

1.1. Heap 1 3a1a4n TUCHUTLIIHHBI

Hean AMcUNIMHBI
BakanaBp nmo Hampasineruio nmoarotoBku 35.03. 05 CamgoBOACTBO AOKEH OBITH MOATOTOBIEH K
peleHno  3afad  IpoeCCHOHAIBHONW  JEATEIbHOCTH  CIEAYIOIIEro TUIA: IPOM3BOJCTBEHHO-
TEXHOJIOTHYECKOM.

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

3agauu AUCHMILIMHBI:

- U3YYUTh XUMUYIECKUN COCTAB PacTEHHIA, MUHEPAJIHbHOE MMMTAaHUE PACTCHUH M METOJIBI €r0 PETyIHPO-
BaHUS,;

- U3yYUTh OMOJIOTUYECKUE, XUMHUECKUE U (PU3UKO-XMMUYECKHUE CBOICTBA IMOYB B KAYECTBE YCIOBUI
MIPOU3PACTAHUS U UCTOUHUKA MUTAHUS PACTEeHUI U IPUMEHEHUS YA00peHHit;

- OCBOWUTH METOJIbI OIPEeICHHS HYXIaeMOCTH TOYB B XMMUYECKOW MEIHNOpaIliH, 103, aCCOPTH-
MEHTa, COCTaBa, CBOMCTB U crioco0a MpUMEHEHHs METHOPAHTOB;

- O3HAKOMUTH CTYJICHTOB C BUJIaMH, CBOWCTBaMH, (hopMaMH U criocobamMu MPUMEHEHHUsT YI0OpSHHUH,
TpaHcopMaIuu uX B TIOYBE,

- M3Y4YHUTh TEXHOJIOTUU XPaHEHUs, TTIOATOTOBKH M BHECEHUS OPTaHMYECKUX U MUHEPAIBHBIX yI00pe-
HUIA;

- U3YYHUTH CIIOCOOBI ONPE/ICTICHUS 103 YIOOPSHUH U CPEACTB XUMUYECKOW METMOPAIINH TTOYB.

1.2. KomneTeHMU U MHAMKATOPHI UX JOCTHKEHHU I
OIIK — 1. CnocoOeH pemiaTh TUIIOBBIE 33/1a4H MPOPECCUOHATBLHON AEATEIIbHOCTH Ha OCHOBE 3HAHUHN

OCHOBHBIX 3aKOHOB MAaTEMaTHYCCKHUX MW CCTCCTBCHHBIX HAYK C IIPUMCHCHUCM I/IH(bOpMaHI/IOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOT Uit

Kon u HaumeHoBaHue dopmupyembie 3YH

WHJIMKATOpa JOCTH-

3HaHUA YMCHUA HaBBIKH
KEHUS KOMIICTCHII U

N-lonk-1 Hcnonb- | OOGyuaronuiics nomkeH | OOydarommiics aomkeH | OOy4aromuiicss JOKeH
3YCT OCHOBHBIC 3dKO- | 3HaTh: OCHOBHBIEC 3aKO- | YMETh: HCIIOJIb30BATh | BIAJCTh: OCHOBHBIMH
Hbl €CTECTBEHHOHA-
YYHBIX  JTUCIUILINH
JUISl pELICHUs CTaH-
JTApTHBIX 33134 B 00-

JIaCTU CaJOBOJICTBA C
NpUMEHEHHEM  MH- | BOJACTBA C MPUMEHEHHEM | 00IACTU CaJOBOACTBA C | CaJOBOJACTBA C IIPUME-

HbI C€CTCCTBECHHOHAYY- | OCHOBHBIC 3aKOHBI €CTC- | 3aKOHAMH €CTCCTBCHHO-
HbIX JUCHUILIMH JIA | CTBCHHOHAYYHbBIX  JHUC- | HAYYHBIX JUCHUIIIINH
PEICHNA CTAaHAAPTHBIX | HUIUIMH JJI4 PEIICHUA | JJIA pCHICHUSA CTaHOapT-
3aga4d B o0actu Cca/lo- | CTaHAAPTHBIX 3aJlad B | HBIX 3aJa4d B obOmactu

(dhopMaImoHHO- uH(OPMaIMOHHO- NpUMEHeHHeM HHQOp- | HeHHueM HH(pOpPMAaIHOH-
KOMMYHHK%HHOHHHX KOMMYHUKAIIMOHHBIX MAaIlMOHHO- HO-KOMMYHHUKAI{MOHHBIX
TCXHOIOTNH texHosoruii — (b1.0.02- | KOMMYHHKAIITMOHHBIX texuoyoruii — (b1.0.02-
3.1) texnonoruii — (b1.0.02- | H.1)
V.1

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




Kox u HaumenoBanue
WHJIUKATOpa J0CTH-
JKEHUSA KOMIIETEHIINHU

Popmupyemsie 3YH

3HaHUA

yMeHUs

HaBBbIKH

N/-1nk-s Bwibupaer
ONTUMAJbHBIC BUJIBI
yA0OpeHul ¢ ydeTom
OMOJOTUYECKUX OCO-
OCHHOCTEH KYJIbTYp U
MTOYBEHHO-
KJIIMMaTHYECKHUX
YCIOBUM

OOyuaromuiicss JT0HKeH
3HATh: OCHOBHLIC BUJbI
ynoOpeHuit, Guosiornye-
CKHe 0COOEHHOCTH
KYJIbTYp H TOYBECHHO-
KIIUMaTHYeCKHE  YCIIO-
BHSI MX BO3JIEJLIBAHMS —
(51.0.02-3.2)

OOyuaromuiicst 0JDKEH
YMETh: BBIOUPATH OMTH-
MaJbHBIE BUIBI yI0Ope-
HUH ¢ yueToMm OMOJIOTH-
YeCKHX 0coOeHHoCTelH
KyITbTYp U TIOYBEHHO-
KIIMMaTHYECKUX  YCIIO-
Buit — (b1.0.02-VY.2)

OOyuarommuiicss T0JDKEeH
BIIAJETh: METOIaMH
oTpeeIICHUs OITH-
MaJbHBIX BHUJIOB YI00-
peHuii ¢ yuyerom OuoJIo-
THYECKUX 0COOCHHOCTEM
KYJIBTYpD ¥ TIOYBEHHO-
KJIMMAaTHYECKUX  YCIIO-
Buii — (51.0.02-H.2)

W-2nk-6 PaccumThl-
BaeT J03bl YyHOOpe-
HU (B JEHCTBYIO-
IIeM BeIecTBe U (u-
3UYECKOM Macce) MmoJ
IJIAHUPYEMYIO  YpO-
KaWHOCTh C HCIOJIb-
30BaHHEM OOLIETIpH-
HATBIX METOJIOB

OOyuaromuiicss JT0HKeH
3HaTh: OOILENpPUHATHIC
METOABl pacyé€ra J03
ynoopenuit (B AEHCTBY-
IOIEeM BeliecTBe U (u-
3UMYECKOM Macce) Toj
IJITAHUPYEMYIO  YpOdXKaii-
Hocth — (51.0.02-3.3)

OOyuaromuiicst T0JDKEH
YMETh:  PacCUUTHIBATH
036l ynoOpeHuit (B
JNEUCTBYIOILIEM  Bellle-
CTBe U  (PuU3NUECKOU
Macce) Moj IJIaHupye-
MYIO  YPOKalHOCTh C
WCIOJIb30BaHUEM 00IIIe-
NPUHATBHIX METOJOB —
(b1.0.02-V.3)

OOyuaromuiicss T0JDKEeH
BIQJICTh:  OOIIENPHUHS-
TBIMHU METOJIAMH pacyé-
Ta 103 ynoOpeHwii (B
JIEUCTBYIOIIEM Bellle-
cTBe U (puzmueckoi
Macce) Moj IUIaHupye-
MYyK ypOXamHOCTb —
(b1.0.02-H.3)

WJI-3nk-6 CocraBuser
IUTaH PacHpeCTICHHUSI
ynoOpeHuit ¢ cooro-
JICHAEM Hay4YHO-
000CHOBaHHBIX
MPHUHIUIIOB  TIpUMe-
HEHHsI ynoOpeHud u
TpeOOBaHUN  IKOJIO-
rUYecKoi  Oe3omac-
HOCTH

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

Ha pacrpeeaeHus
ynobpenuii ¢ colmromae-
HHEM Hay4HO-

000CHOBAHHBIX MPUEMOB
MIPUMEHEHUS yI0OpeHUI
U TpeOOBaHMUH 3KOJIOTHU-
Yyeckoil Oe3o0macHoCTH —
(b1.0.02-3.4)

OOyuaromuiicst J0JDKEH
YMETh: COCTABJIATh TUIAH
pacripenienieHust  yno0-
peHuil ¢ coOIoIeHHEM
HAyYHO-00OCHOBAHHBIX
MPUHIIMIIOB  MPUMEHE-
HUS ynoOpeHuil u Tpe-
OoBaHUI DKOJIOTHYE-
CKOM 0e30macHOCTH —
(1.0.02-Y .4)

OOyuarommiicss T0JDKEeH
BIAJETh. METOJAMHU U
cIoco0aMu COCTaBJICHUS
IUTAaH  pachpeesieHus
ynobpenuit ¢ cobmrofe-
HHUEM Hay4YHO-
00OCHOBAaHHBIX  TPUH-
[ATIOB PUMCHEHUS
ynobpenuit u TpebOoBa-
HUH 9KOJIOTHYECKON
0e30macHOCTH -
(51.0.02-H.4)

N-4nks Omnpenensi-
eT o0myw noTped-
HOCTh B YJOOpPEHUSX
U COCTaBIICT 3asiBKH
Ha UX MpHOOpeTeHne

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

OOyvarommiicss JTOKEH
YMETh: OMpeaeisITh 00-
Iyl0 TOTPeOHOCTh B
yIOOpEHUsX W COCTaB-
JSITh 3asBKU Ha WX TPH-
oOpereHue

- (b1.0.02-Y.5)

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

2. Mecto nucuuminnel B cTtpykrype OITIOIIT

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




3. O0béM AUCHUIINHBI H BBl y4eOHOH padoThI

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

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

3.1. PacnpenesieHue o0beMa TMCUMILIMHBI IO BHAaM YueOHO# padoThl

KonnuecTBo vacos
Bunt yueOHoit paboTs! ouyHas hopma 3aouHas Gpopma
o0y4yeHHs o0y4YeHHS
KonTakTHas pabdora (Bcero), 64 2
B TOM 4HcJje IPaKTH4YecKas MOAroTOBKa
B Tom uucne:
Jlexruu (JI) 32 10
ITpakTnueckue 3ansatus (113) -
Jlabopartopusie 3ansTus (JI3) 32 12
CamocrosiTesibHast padoTa 00y4arOIIMXCA 44 82
(CP)
KonTpoJs - 4
Hroro 108 108
3.2. Pacnpenesnenne y4e0HOro BpeMeHH 110 pa3aeiaM U TeMam
Ounas ¢popma o0ydeHHs
B Tom uncie .
6 =
Ne HanmenoBanue pasznena u Bcero ROHTasTad pabotd é*
T
TEMBI TeEM 4acoB T 13 m CP §
1 2 3 4 5 6 7 8
Beenenue 4 2 - - 2 X
Paznen 1 Xumudeckuil cocTaB M NUTaHUE pacTEHUN
1.1 XUMUYECKUI COCTaB M IH- 13 6 3 ) 4 X
TaHUE pacTeHUI

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

CBolicTBa OYBHI B CBA3U C
2.1 | nuTaHKMEM pacTEeHUH U Npu- 16 4 6 - 6 X
MEHEHHEM YI00peHUM
XuMHuecKas MEJIMOpaLus
2.2 | mouB (M3BECTKOBAHHE U 12 4 4 - 4 X
TUIICOBAHUE)
Paznen 3 MunepasibHble y100peHHs
3.1 | A3oTHbIe ynoOpeHus 8 2 2 - 4 X
3.2 | ®ocdopHbIe ynoOpeHUs 8 2 2 - 4 X
3.3 | Kanmiiasie ynoopenus 6 2 2 - 2 X
3.4 | MukpoynoOpenus 6 2 2 - 2 X




3.5 | KommiekcHbie ynoOpenns | 6 \ 2 | 2 | - | 2 | X
Paznen 4 Oprannueckue ynoopeHus
4.1 | Oprannueckne ynobperns | 14 \ 2 | 2 | - | 10 | X
Paznen 5 Dkosorust mpuMeHeHHst y1o0peHui
51 TexHom0rUM XpaHEeHUS " 4 ’ i i ) X
pUMEHEHHsI y100peHui
59 DKOJIOTHYECKHUE ACTIEKTHI 6 ’ ’ i ) X
IpUMEHEHHsI y100peHui
KoHTtpounb X X X X X X
O611ast TPyA0EMKOCTh 108 32 32 - 44 -
3aounas popma oOyueHunst
B Tom uncne .
Ne HaumenoBanue pasnena u Bcero KOHTAKTHA4 paboTa g
TEMBI TeM 4acoB T 3 m CP é
1 2 3 4 5 6 7 8
Beenenue 2 - - - 2 X
Paznen 1 XuMuueckuii cOCTaB M MUTAHUE PACTECHUI
11 XUMHAYECKUU COCTaB U ITH- 14 > > ) 10 .
TaHue pacTeHUI
Pa3nen 2 CpolicTBa OYBBI U XMMHUYECKAs MEIHOPALMs B CBSI3U C MIUTAHUEM PACTEHUHN U
MPUMEHEHUEM YI0OpEeHUI
CBolicTBa OYBHI B CBA3U C
2.1 | nuTaHKMEM pacTeHUM U Npu- 14 2 4 - 8 X
MEHEHHEM YI00peHUM
XuMHuecKas MEJIMOpaLus
2.2 | mouB (M3BECTKOBAHHE U 10 1 2 - 7 X
TUIICOBAHUEC)
Paznen 3 MunepasibHbie y100peHHs
3.1 | A3zotHbIe ynobpeHus 8 1 1 - 6 X
3.2 | ®ochopHbie y1obpeHus 8 1 1 - 6 X
3.3 | Kanmiinele ynoOpenus 5 1 - - 4 X
3.4 | MukpoynobpeHus 4 - - - 4 X
3.5 | KommiekcHbie ynoOpeHus 4 1 - - 3 X
Paznen 4 Oprannueckue ynoopeHus
4.1 | Oprannueckne ynobpenns | 25 \ 1 | 2 | - | 22 | X
Paznen 5 Dkosorust mpuMeHeHust y1o0peHui
51 TexHoI0rUM XpaHEHUS " 4 i i i 4 X
pUMEHEHHsI y100peHui
59 DKOJIOTHYECKHUE ACTIeKTHI 6 i i i 6 X
pUMEHEHHsI y100peHui
KoHnTpoib 4 X X X X 4
O61ast TPyA0EMKOCTh 108 10 12 - 82 4

4. CTpyKTYypa M coiep:KaHue JMCUMILJIMHbI, BKIOYAK0IIee NPAKTHYECKYI0 TOATOTOBKY

[IpakTUyeckast MOATOTOBKA MPU peau3alii YUeOHBIX MIPEIMETOB, KypCOB, JUCIUIUIMH (MOIY-
JIeil) OpraHu3yercs MmyTeM MPOBEACHUS MPAKTUUECKUX 3aHATUH, TPAKTUKYMOB, JJa0OPaTOPHBIX paboT U

7



WHBIX aHAJIOTHYHBIX BUJOB y4EOHOU ACSITENHLHOCTH, MPEAYCMATPUBAIOIINX y4acTHEe O0yJaronuxcs B
BBITIOJTHEHUH OTJIEIbHBIX 3JIEMEHTOB PalOT, CBA3aHHBIX C Oyayiieil mpodeccnoHalbHON JesTeNbHO-
CTBIO.

[TpakTryeckasi MOArOTOBKA MOXET BKJIIOYATh B ce0sl OTHEIbHBIC 3aHATHS JICKIIMOHHOTO THUIIA,
KOTOpPBIC TIPEIYCMaTPUBAIOT Mepeaady yueOHoH nHpopMauy 00yJaromuMcst, HeOOXOIUMOM sl TI0-
CJIEITYIOIIIETO BHITIOJHEHUS padoT, CBA3aHHBIX ¢ OyayIiei npodeccuoHalbHON NeITeTbHOCTRIO.

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

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

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

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

4.1 Conepxxanue QM CUUILTHHBI

BBenenue

3HaueHUE XUMU3ALUHN 3EMJIEIETNS B YCKOPEHUH HAYYHO-TEXHUUYECKOTO IIPOrpecca U NHTEHCH-
(buKauK cenbCKOX03aiCTBEHHOT0 MPOU3BO/CTBA B Poccnu u npyrux crpanax. CocTOssHUE U MeperekK-
TUBBI IPOM3BOJICTBA U MPUMEHEHUSI MUHEPAIbHBIX YAOOPEHH, XUMHUYECKUX MEINOPAHTOB, HAKOTLIE-
HUS ¥ UCHOJIb30BAHUS MECTHBIX yno0penuil B Poccun u apyrux crpanax. Llens u 3agaun arpoxumude-
CKOTO OOCTY>XUBaHUSI CEIbCKOTO X03siicTBa B P®D. 3HaueHNe MUHEPATbHBIX, OPTaHUYECKUX YHA00pe-
HUM M XUMHUYECKMX MEIMOPAHTOB B IOBBIIICHUM YPOKAMHOCTH CEIbCKOXO3SMCTBEHHBIX KYIBTYD,
YIYYIICHUU KauecTBa MPOIYKIMU M TUIOJOPOAUS MOUBbI. 3aBUCUMOCTD ACHCTBUS yIOOPEHUN OT KOH-
KPETHBIX ITOYBEHHO-KJIIMMAaTUYECKUX YCIOBUN M OCYLIECTBIIEHHE KOMIUIEKCA arPOHOMUYECKUX MEPO-
NPUATUH - cucTeMbl 00pa0OTKH MOYBHI, BBEACHUSI HHTEHCUBHBIX COPTOB, OOPHOBI C BpEeAUTEIIMH, 00-
JEe3HSAMH M COpHSKaMH, pallMOHAIBHBIX CEBOOOOPOTOB, OPOILICHMS, MEJIMOpALMM U MEXaHU3aIMH.
[Ipenmer, METOBI, LIENTU U 33J]a4d arPOXUMUHU, B3aUMOCBS3H €€ C IPYTHMMHU arpOHOMHYECKUMH U OHO-
JIOTMYECKUMH HayKaMU. 3HAY€HUE XUMHHM, GU3UKU M MAaTEMATUKU JJIs JAJIbHEHIIEro pa3BUTUS arpo-
XUMHUH. ATpOXMMHS - Hay4dHass OCHOBA XUMU3alUuu 3emienenus. Opranusanus U pa3BUTHE arpoxu-
MHYECKOTO OOCITYKHBAaHHS CEIHCKOXO03SHCTBEHHOTO Mpou3BojicTBa B PD. Mcropuueckuit 0630p pas-
BuTHs arpoxumMudl B P®. Pons 3apybexubix (OK.-b. byccenro, 0. JIubux, I'. I'enbpurens u ap.) u poc-
cuiickux ydyenbix (.M. Mennenees, A.H. Ourensrapar, K.A. Tumupszes, K.K. I'expoiiny u ap.) B pas-
BUTHUH YUYEHUS O MUTAHUM PACTEHUI M MpUMeHeHuH ynoopenuil. Pons akagemuka JI.H. [Ipsaumramko-
Ba KaK OCHOBOIIOJIOKHUKA POCCHHCKOW arpoxumMuu. DU3HOIOT0-OMOXMMHUYECKOE HAIPaBJICHHUE, CO-
3nanHoe akaaemMukoM JI.H. IIpsAHMIIHMKOBBIM, KaK OCHOBA pa3BUTUA POCCUUCKON arpoxumuu. Jlo-
CTHKEHUSI COBPEMEHHOM arpOXMMHHU U TIepEA0BON MPpaKkTHKU B Poccuu u 3a pyoexom.

Pa3nes 1. XuMu4yecKHX cOCTAB M MUTAHUE PACTEHMI

XUMHYECKUN COCTaB pacTeHUH. XMMUYECKUE JIEMEHTHI, HEOOXOIUMbIE pacTeHUsM. PacTenus
- KOHIIEHTPATOPbl OTAEIBHBIX XMMHMUYECKUX 3JIeMEHTOB. Conep)kaHne OCHOBHBIX OPTaHUYECKUX Be-
LIECTB B PACTEHUAX. Makpo-, MUKPO- ¥ yJIbTPAMHUKPOIEMEHTHI, HX POJb B IUTAaHUM pacTeHUuM. Bnus-
HUE YCIOBUI MHHEPAJbHOTO IMUTAHUS Ha COAEp)KaHUE OCNIKOB, )KUPOB, YIIIEBOAOB M JPYTUX BaXKHBIX
OpPraHUYECKUX COCAUHEHUM, ONPEACIAIOIUX KAYEeCTBO YPOKAEB CEIbCKOX03SMCTBEHHBIX KYIbTYD.

Co3aHue ONTUMANBHBIX YCIOBUN MUTAHUS PACTEHUN U CIIOCOOBI €r0 PEryJIMpPOBaHUS C TIOMO-
1610 YIOOpEHUH U MEIMOPAHTOB - IV1aBHAs 3a7aya arpOXUMUH.

CopnepxaHue ¥ COOTHOLICHHS 3JIEMEHTOB IHUTAHUS B PACTEHUSAX, OMOJOTMYECKUI M XO35M-
CTBEHHBIN BBIHOC ITUTATEIIBHBIX 3JIEMEHTOB CEJIBCKOXO3SMCTBEHHBIMU KYJIBTYpaMH, ITIOHATHE O KPYTo-
BOpOTE U OayiaHce BEUIECTB B 3eMIIECICIUH.

Pa3BuTHe npencTaBieHus O NOCTYIUICHUN ITATATENIBHBIX BEILECTB U MX YCBOCHUH PACTCHUSIMMU.
Hcropus mpeacTaBieHU 0 MeXaHU3Max IOCTYIUICHUS 3J1€MEHTOB. DPOpMBI COCIMHEHUH, B KOTOPBIX
pacTeHus MOTJIOUIAIOT IEMEHThI MuTaHus. M30upaTeabHOCTh MOIIOIIEHUST HOHOB pacTeHUsIMU. Teo-



pUsl TIOTTIONIEHUS AIEMEHTOB NuTaHusi. CBOOOIHOE TMPOCTPAHCTBO, aoIIacT U CUMILIAcT. Posb nuro-
m1a3MaTH4ecKoi MeMOpaHsbl (TJ1a3MajieMMbl) B IOTJIOLUICHUH 3JIEMEHTOB MTUTaHUSL.

Biustnue ycnoBuii BHemIHed cpenbl (KOHLUEHTpPALMU MUTATEIbHOIO PacTBOPa, COOTHOILIECHMS
MaKpoO- U MUKpPO3JIEMEHTOB B ITUTATEIBHON CpeAe, BIAXKHOCTH MTOYBBI, adpalliy, TEIUIA U CBETA, Peak-
WU cpefbl, PU3NOTOTUYECKON PEaKINK COJIeH, MOYBEHHBIX MUKPOOPTaHU3MOB) Ha MOCTYIUICHUE TTH-
TaTeJIbHBIX BElIECTB B pacTeHusi. HekopHeBoe nmutanue pacreHuid. OTHOIIEHUE PACTEHUN K YCIOBHUSAM
MUATAaHUS B Pa3HbIe MEPHUOJbI BEreTalnu, NePUOJUYHOCTD MUTAHUS pacTeHUil. PacTuTenbHas quarto-
CTUKA NMUTAaHMS pacTeHnid. KoMIiekcHas AMarHoCTUKa U €€ WCIOJIb30BAHUE ISl ONTHUMHU3ALHUN [TATA-
HUS PAaCTEHUMN MIPU PA3IMYHBIX TEXHOJIOTHUSIX BO3/CIIBIBAHUS CENbCKOXO3SIMCTBEHHBIX KYJIBTYP.

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

CgoiicTBa MOYBHI B CBSAI3U C MUTAHUEM PACTEHM M IPUMEHEHUEM YI00peHuil

Cocras nouBbl. Ponb razoBoi, )uAKONW U TBEPJON YaCTH MOYBBI B TUTAHUK PACTEHUM U TpaHC-
dbopmaruu ynoOpenuil. MuHepanbHas U OpraHuyeckas 4acTy MOYBbI KaK MCTOYHUKU 3JIEMEHTOB IH-
tanus. CopeprkaHue SJIEMEHTOB MTUTAaHUS PACTEHUN B PA3IMYHBIX (PAKIUSIX MUHEPAIBHON YacTH T0Y-
BBI.

XUMHUYECKUE COECIMHEHHUSI TIOYBBI, COACPIKAIIUE 3JIEMEHThl MUTaHUsl pacTeHuil. OpraHudyeckoe
BEILIECTBO ITOYBBI U €ro 3HadeHue A moaopoansd. ConepkaHue MUTATENIBHBIX 3JIEMEHTOB U UX J0-
CTYNMHOCTb PACTEHUSIM B pa3HbIX NouBax. [loTeHIIManbHOE U aKTyalbHOE TUIOJOPOANE TTOUBBI, TPYIIIU-
POBKa MOYB 10 YPOBHIO aKTyaJIbHOTO TIOA0POIUs. XUMUUECKHE U OMOJIOTHYECKUE TIPOLECCHI B ITOYBE
Y WX POJIb B MPEBPAICHUN MUTATEILHBIX BEIIECTB U MOBBIIICHHH 3(PPEKTUBHOTO aKTyaTbHOTO ILJI0I0-
PO MOYBHI.

Bubl mOrIOTUTENHEHOM CTIOCOOHOCTH MOYBBI, UX POJIb BO B3aMMOJCHCTBHH MOYBHI C y1o0pe-
HUSIMH ¥ B TIMTAaHUM PACTEHUN. 3HAYCHHUE KOJUTOMAHOW (PPaKIIMU MTOYBBI B TIPOIIECCAX B3aUMOICHCTBUS
MIOYBHI C YAOOPEHUSIMHU U PACTEHUSMHU.

CocraB U CTpOEHHE TOYBEHHOTO MOINIONIAOIIEr0 KOMIUIEKCA, POJIb B MUTAHUM PACTEHUI, Ipe-
BpamieHun yaoOpenuii. OCHOBHBIE 3aKOHOMEPHOCTH B3aMMOJICHCTBHS YyIOOpEHUH, MEIHOPAHTOB H
pacTeHHii ¢ TOYBEHHBIM MOTJIOIAIUM KoMIuiekcoM. OOMEHHOE 1 HEOOMEHHOE MOTJIOIIEHHE TOYBOM
KaTHOHOB. EMKOCTB TIOTJIOIIEHHS M COCTAB TOTJIOMICHHBIX KATHOHOB B Pa3HBIX MoyBax. OOMEHHOE T0-
[JIONIEHUE aHUOHOB.

Peakuust mous, ee pojib B MUTaHUU PACTEHUM M MPUMEHEHUH YAOOpEHMI 1 MenuopaHToB. Bu-
IIbl KHCIIOTHOCTH TIOYBHI (aKTyasibHas, 0OMeHHas, ruapoauTuieckas). CTerneHb HaChIILEHHOCTH MOYB
ocHOBaHUsMU. bydepHas crmocoOHOCTh MOYBBL. ATpOXUMHUYECKAsl XapaKTePUCTHKA OCHOBHBIX THIIOB
nouB P®. [Tytu Tpanchopmanmu a30THBIX, HocHOpPHBIX, KATUHHBIX U APYTHX COSTUHEHUN B TIOYBAX U
JOCTYITHOCTh UX pacTeHHsIM. PoIb arpoXuMU4ecKOro aHam3a MmoYB Il OIICHKH 00eCIIEYeHHOCTH pac-
TEHUH dJIEMEHTaMU NMUTaHUs, ONIPEAETICHUS U KOPPEKTUPOBKU UX MOTPEOHOCTH /103 yIOOpEHUIA.

XuMnueckasi MeJIMOpauus No4YB (M3BeCTKOBAHME U TUIICOBAHME)

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

OTHOLIEHUE Pa3IUYHBIX CEIbCKOXO3AMCTBEHHBIX PACTEHUHM U MHUKPOOPIaHU3MOB K PEaKIUU
MOYBBI. 3HAYEHUE KANbIUs U MarHus JJIsl MUTaHUs pacTeHuil. MHOTOCTOpOHHEe JIeCTBHE U3BECTH Ha
nouBy. HelTpanu3zauusi KUCIOTHOCTH. Y CTpAaHEHHE TOKCUYECKOTO JIEUCTBUS AJIIOMHUHUSA U MapraHia.
Koarymsiiiusi moYBEHHBIX KOJUIOMJOB M YIYUIICHUE arpOXMMHUYECKHX M arpo(U3MUECKUX CBOWCTB
MOYBbI, BiusiHue mM3BecTu Ha Pas3iioKEHHE OPTaHWYECKOTo BEIIECTBA M MOOMIIM3AIUIO MUTATEIbHBIX
3JIEMEHTOB MOYBbI. BiusiHME U3BECTKOBAHUS Ha JOCTYMHOCTh MaKpO- U MUKPO3JIEMEHTOB PACTEHUSIM.

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

Bunbl n3BecTKOBBIX ynoOpeHUI (TBeplble U MSITKHE M3BECTKOBBIE MOpojbl). Mcmonp3oBaHue
OTXOJI0B IPOMBIIIJIEHHOCTH JJIsl U3BECTKOBaHMS MOYB. ATPOTEXHUYECKHE TPEOOBAHUS K N3BECTKOBBIM
ynoopenusiM. HopMaTHBEI OLIEHKHM KadecTBa M3BECTKOBAHUS. J|JTMTENBHOCTh ACUCTBUS U3BECTH. Menu-
OpaTUBHOE, MOJAECPKHUBAIOIIECEe U OMNepexaroiee NM3BECTKOBAHNUE KUCHBIX MOYB. DPGHEKTUBHOCTh U3-
BECTKOBaHUs MMOYB B PA3IMUHBIX CeBOOOOpoTax. OCOOEHHOCTH W3BECTKOBAHHSI B CEBOOOOPOTax CO
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JHHOM U KapTodeneM. 3HaueHHue U3BECTKOBAHUS KUCIIBIX TTOYB MPH JITUTEILHOM NIPUMEHEHUU (husno-
JIOTUYECKHU KHUCIIBIX MUHEPATBHBIX y100peHuit.OkoHoMHuueckas 3(pPpexkTuBHOCTh U3BecTKOBaHus. Cro-
cOOBI U TIpUEMBI MOBBIIICHUS Y(PPEKTUBHOCTH M3BECTKOBAHUSA. XUMHUECKasi MEIUOPAIUS COOHIIOB -
OCHOBHOE€ YCIJIOBUE TOBBIIICHUS IUIOAOPOIUS MOYB CO IIEIOYHOW peakiueil. ['uncoBanue kak mepa
YIy4YIICHUs! COJIOHLIOB. MI3MeHeHUs, BBI3bIBAEMbIE B IOYBE TUIICOM. D PEeKTUBHOCTh TUricoBanus. Oc-
HOBHbBIE MaTepHalibl, IPUMEHsAEMbIE JJIsl TUIICOBaHUS MOYB. J{03bl, CPOKU U CIOCOOBI BHECEHUS THUIICA.
Jlpyrue cnocoObl, HCIIOIb3YEMbIE Il METUOPALMK COJOHIIOBBIX MOYB. Y 10OpeHHEe TUIcoM 0000BBIX
TpaB. [Ipuemsbl noBeieHUS 3PHEKTUBHOCTH TUTICOBAHMUS.

Pa3nen 3. MunepajibHbIe y100peHus

[Tonsitue 06 ynobpenusx. Bunbt u popmer ynoOpenuii. [leficTByromee BemecTBO U 10361 y100-
penuii. [TonsTue o cpokax u crnocobax BHeceHus. Kimaccudukamnus ynoOpenuit. Y 100peHHss MECTHbIE
Y MIPOMBIIIJICHHbIE, MUHEPAJIbHBIE M OPIraHUYECKHUE, MPOCTHIE U KOMILIEKCHBIE, IPSMOTO M KOCBEHHOTO
JEUCTBUA.

A30THBIE Y100peHus

3HavyeHue npobaemMsl a30Ta B 3emiienenuu B cete yuenus [.H. [Ipsaumuukosa. Pons azora B
pactenusx. OcCOOCHHOCTH MTUTAaHUS PACTEHUH aMMOHUNWHBIM M HUTPATHBIM a30ToM. CojiepkaHue a3oTa
B [I0YBE U JUHAMHUKA ero coequHeHuid. [Ipomneccel aMmmoHndukanum, HUTpUQHUKALIUU U JeHUTpU(DUKa-
nuu. KpyroBopot u 6anmanc a3ora B mpupoze. bananc azora B 3emienenuu. Oukcamus azora arMmocde-
pbl. 3HaueHue 0000BBIX pacTeHU B 00OTAIIEHUH ITOYBHI A30TOM U MOJYYSCHHH MPOAYKLIUHU C BBICOKHM
conepxanueMm Oenka. Kimaccudukamus a3otHbix ynoopenuii. OCHOBHBIE (JOPMBI a30THBIX, YAO0OPEHUH,
UX MPOU3BOJCTBO, COCTAB, CBOWCTBA M NMpPUMEHEHUE. AMMHUauHas ceautpa. CepHOKHCIBIA aMMOHUI.
Cynbdar amMmmMoOHUS-HATpUs, XJopua amMoHMs. JKuAKUN aMMuak, amMMHauHas BOJAa U aMMHAKaThl.
HatpueBast u xanbuueBas cenutpbl. MoueBuHa, kapbamugoammuaunas cenutpa (KAC). MemienHo-
JecTByIOME a30THBIE yoOpeHus. BiusHue a30THBIX yI0OpeHUil Ha peaklnio MOYBEHHOTIO PacTBO-
pa. Mcnonp3oBaHMe pacTeHUSIMH a30Ta yI0OpeHUH U ero mpespaiieHus B nouse. [lotepu azota yno6-
peHuit u3 nouskl. [IppumMeHeHre MHTUOUTOPOB HUTpUDUKAIMKM 7S MPEJOTBPAIICHUS MOTEph a30Ta.
D¢ hexkTuBHOCTH Pa3NIUYHBIX (POPM a30THBIX yIOOPEHUI B 3aBUCIMOCTH OT CBOMCTB IOYBHI, BHJIA pac-
TEHHH U criocoba BHeceHHs yaoOpeHuid. J{03bl, crmocoObl M CPOKH BHECEHHUS a30THBIX yI0OpEHUM O/
OCHOBHBIE CEIbCKOXO3SMCTBEHHBIE KYIbTYpPhl. BiusiHUe a30THBIX yIOOpEHUH Ha yposkail pa3iUuHBIX
KYJIbTYp U €ro KauecTBO. 3HAUCHHE IMO3JHUX IMOJAKOPMOK a30TOM Ui YIy4IIEHUs KadecTBa 3€pHa
MIICHUIIB! U ApYTUX KynbTyp. [lyTr nossimenus 3ppekTuBHOCTH a30THBIX YI0OpEHUA.

DochopHbie y100peHus

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

Cripbe ans mpou3BocTBa GpochopHBIX yanoopeHuii. MectopoxaeHue anatuToB U Gochoputon
B Poccun u npyrux crpanax. @ocopHuTsl U anaTUTHl Kak ChIpbe IS (pochaTHOM MPOMBIIITICHHOCTH.
CriocoObI moy4eHusi, coctaB U cBoiicTBa ocdopubix ynodpennii. Cynepdocdar npocToi U 1BOM-
HOH, TpaHyIHPOBaHHBIA U mopomkoBuAHBINA. [Ipenumurar. Cynepdoc. Tomacnuiak, Tepmodocdarsi,
docharmiak, odechropennsiii pocdar. [Tomudocdarer. Mcnonp3oBaHue 0TX0I0B TPOMBIIIICHHOCTH,
conepxammx dochop. DochoputHas Myka U ycioBus 3h(PEKTUBHOTO €€ MPUMEHEHUs. 3HaUeHUE pa-
00T pOCCUIICKUX y4eHBIX 10 ATOMY Borpocy. [TyTtu nosbimenus 3¢p¢pekTuBHOCTH POCHOPUTHON MYKH.

Baumopeiicteue dhochopubix ynodpenuii ¢ mouBoi. [lormomenne pocharos mouBamu c pas-
nuuHOM peakuumedt cpenbl. [locneneiictBue hocopubx ynoOpenuit. J1o3bl, cpoku U criocoObl BHECE-
HUs (HOChHOPHBIX YIOOPEHUH O Pa3IMYHbIC CeTbCKOXO3IMCTBEHHBIE KYNbTYphl. [Ipumenenue ¢oc-
¢dopHbIX ynobpenuit B 3amac. JlokansHOe BHECEHHE - Haubosee 3 PeKTUBHBIN CITOCOO0 UCTIONB30BAHUS
cynepdocdara. 3nauenune GochopHbIX y1OOpEHHI B MOBBIIIICHUH YPOXKas OTACIbHBIX CETbCKOXO035M-
CTBEHHBIX KYJbTYP U YJIYYIIECHHH €ro KaueCcTBa B Pa3IMYHBIX [MOYBEHHO-KIMMAaTHYECKUX 30HaX Poc-
CHH.

Kanuiinbie ynoopenus

Ponp xanus B ku3HM pacteHuil. ConepkaHue Kallhusl B YpO>Kae OTIEIbHBIX CEIbCKOXO3SM-
CTBEHHBIX KyJbTYyp. BHeIIHHME MpU3HAKKM KaTUHHOTO rojonanus y pacteHuil. Coaepxanue U GopMbl
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Kajust B mo4yBax. KpyroBopoT kanust B mpupoze, OanaHc ero B 3eMIICACTHH U X03siicTBe. MecTopoxk-
JICHUS KATUMHBIX cosiel B Poccuu u apyrux crpaHax. Celpble KQIMIHBIE COJIM: CUIIBBUHUT, KAPHAILIUT,
KauHUT, TOJUTAINT, TAaHrOeWHUT U Ap. Kinaccudukanms kanmuitHbIX yqo0peHuii, ux cocTtaB, CBOMCTBA U
puMeHeHHe. XIJIOPUCTHIN KA - OCHOBHOE KallnitHOe ynoopeHue. CrocoObl MoTydeHus: XJI0PHUCTOTO
KaJIisl U3 CWJIbBUHUTA U YIIyYllIeHHE ero Gpu3ndeckux cBoMcTB. 40%-nas xanuiiHas coyib. CepHOKHC-
neli kanuil. Kanu-maraesus, kammMmar, Kaaui-3JIeKTPOJIUT, IEMEHTHAs TbUTh. 3071a Kak yao0peHue.

B3aumopeiicTBie KalMWHBIX YHZOOpeHMH C MOYBOW. 3HaueHHE COJCPKAIIMXCA B KaJTMHHBIX
yI0OpeHusiX XJIOPHUAOB, Cylb(aToB, HATPUS U MarHus AJs pa3luyHbIX pacteHuil. [Ipumenenue ka-
JUHHBIX yOOOpEeHUH B 3aBUCUMOCTH OT OHOJIOTMUECKHUX OCOOCHHOCTEH pacTeHMH W TOYBEHHO-
KJIIMMAaTHYECKUX yCIOBUU. BiusHue opranndeckux y1o0peHHid, M3BECTKOBAHUS U IPYTUX YCIOBUM Ha
3G GEKTUBHOCTh MPUMEHEHUS KATMIHBIX yaoOpeHuid. J{03bl, CpOKH M crocOoOBl BHECEHUS KaJIHMHBIX
ya00peHul 1o pa3audHbie KYJIbTyphl. BiusHue KaquiHBIX yI0OpeHUH Ha yposkail U KadeCcTBO IMPO-
OYKIMH OTAEIBHBIX CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYP B Pa3JIMUHBIX OYBEHHO-KIMMAaTHYECKUX 30HAX
Poccun.

Muxkpoynodpenust

3HaueHue MHUKPOAJIEMEHTOB sl pacTeHuil. ColepkaHue OTIAENbHBIX MUKPO3JIEMEHTOB B pac-
teHusx. Conepxanue U GOpMbI MHUKPODJIEMEHTOB B 1ouBax. OyHKINUU OTJAECIBHBIX MUKPO3JIEMEHTOB
(6op, Menw, Mapranel, MOJUOACH, IIMHK, KOOATLT) B pPaCTCHUAX. Y J0OpeHUs, coaepkamme 6op, Map-
raHern, Me/ib, MOJIMO/IeH, IIMHK U JIpyrue MUKpodiaeMeHTsl. [lomumukpoynobpenus. Pons Mukpoymo6-
pEHMiIl B TOBBIIIEHUH MPOAYKTUBHOCTH CEIbCKOXO3SHCTBEHHBIX KYJIBTYP B PA3JIMYHBIX MMOYBEHHO-
KIMMAaTUYEeCKUX 30HaX cTpaHbl. J[03bl, CPOKH U crOCOOBI MPUMEHEHHUS MHUKPOYAOOpPEHHH B CBS3H C
MTOYBEHHO-KIMMATUYECKUMU YCIOBUSIMU U OMOJIOTUYECKUMHU OCOOEHHOCTAMHU KyibTyp. [Ipuemsr mo-
BbIIICHHS 3((HEKTUBHOTO IPUMEHEHUS MUKPOYJ00pEHU.

KommniiekcHbie ynoopeHust

[loHATHE O KOMIUIEKCHBIX YIOOpEeHUSAX (CI0XKHbIE, KOMOMHUPOBAHHBIE U CMEIIaHHbIE). ATpo-
HOMHMYECKOE M SKOHOMHMYECKOE 3Hau€HHE KOMIUIEKCHBIX ynoOpeHuil. CrnocoObl MoiaydeHus, COCTaB,
CBOWCTBa W NPUMEHEHHE KOMIUIEKCHBIX ynoOpeHuil. AMmodoc 1 quaMModoc, aMMOHU3UPOBAHHBII
cynepdocdar, kanuitnas cenutpa, nonudocdarsl ammonus, azodoc, azodocku, HUTPohoc U HATPO-
¢docku, HEUTpoammodoc W HHUTpoamModocka, kapboammodockl, noaudochaTsl Kajius ¥ aMMOHUS,
dbocdarer MoueBUHBI. bopHBI 1 MOMMOIEHU3UPOBAHHBIN cynepdocdaTsl, MarHuitaMmmonuiidocdar.
Kunxue u cycnieH3upoBaHHbIE yaoOpeHHs. [lepcrieKTHBbI IPUMEHEHNsT KOMIUIEKCHBIX yI0OpeHuil B
Poccun. TykocMecH, MX cOCTaB U CBOMCTBA, 3HAUEHUE U YCIOBUSA TYKOCMEIICHHS.

Pa3nena 4.0prannyeckne yno0penust

Haso3z.3naueHne HaBo3a M JApPYTUX OPraHUYECKUX YAOOpEHUN B TOBBIIICHUU YpOXKaeB
CEeNTbCKOXO3SMCTBEHHBIX KYIBTYp, CO3JaHMM Oe3faeuuuTHOro OanaHca ryMmyca M perylupoBaHUU
OMOJIOrMYeCcKHUX MpoleccoB B mouBe. HaBo3 Kak MCTOYHUK 3J€MEHTOB MUTAHUS AJs PACTEHUN U €ro
poJib B KpyroBOpOTE NUTATENbHBIX BewlecTB B 3emiuenenuu. [[.H. IIpsHumHukoB 0 poiau HaBo3a B
CBSI3M C POCTOM TPOM3BOJACTBA MHUHEpaJIbHBIX ynoOpeHuil. 3HaueHHWe HaBO3a KaK HCTOYHHUKA
IIOTIOJHEHMSI NOYBBI OPraHMYECKHM BELIECTBOM ISl MOAJAEPKAHUA M YBEIWUYEHUS COACP KaHMS
rymyca, TOBBIIICHUST 3(PGEKTUBHOCTH MHHEpaIbHBIX ynoOpenuit. Oruiata HaBo3a mpuOaBKaMu
YpO’KaeB CENbCKOXO3SMCTBEHHBIX KYJIBTYpP B Pa3jNYHbIX NTOYBEHHO-KIMMAaTHUECKUX 30HAX CTPAHBI.
3HaueHue NPAaBUIBHOTO COYETAHHUS OPraHMYECKMX W MUHEpalbHBIX ynoOpeHuil. PazHoBumHoctu
HAaBO3a - MOJCTUJIOYHBIN U 0eCMOICTUIOYHBIA (KUAKUN U MOTYXKHUAKUI) HAaBO3, UX COCTABHBIC YACTH.
XUMUYECKUI COCTaB M KaueCTBO HaBO3a PA3IUUYHbBIX KUBOTHBIX.

Iloocmunounvii Haso3. Buapl MOACTUIKH, €€ 3HaYeHHE, COCTaB U NpuMeHeHue. CrocoOsl
XpaHeHus: HaBo3a. lIporecchl, mpoucxonsiye NpU XpaHEHHWH HaBo3a, W HX oleHKa. CTeneHb
pa3oXeHus HaBo3a. XpaHEHHWE HaBo3a B HaBo3oxpaHwmmie u B mnone. llltaGeneBanue Kak
HEOOXOIUMBI TpHUEeM MPaBUIBLHOTO XpaHEHHS HaBO3a. 3HAUEHUE KUKECOOpPHUKOB. IIpuemsl
MOBBIIIEHUS] KayecTBa W yNOOpHUTENbHAs LEHHOCTh MOJCTHIOYHOrO HaBo3a. CHocoObl CHUKEHHUS
MOTeph a30Ta MPHU XpaHEHUH HaBo3a. [IpoA0KUTENBHOCTD AEHCTBUS HABO3A.

becnoocmunounwiii nasoz. CocraB, cBoiicTBa U mpuMeHeHue, [IpuroroBneHue, XxpaHeHHE H
MCIOJIb30BaHUE JKHUJIKOTO M TMONYXKHJIKOro HaBo3a. OcobeHHOCTH ero nmpumMeHeHus. CpaBHUTEIbHOE
JIeWCTBUE W MOCHENCHCTBHE TOACTWIOYHOTO U OECMOACTHIIOUHOTO HaBo3a Ha  ypoxKal
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CEJIbCKOXO3SICTBEHHBIX KYJIBTYp B Pa3IUYHbIX [MOYBEHHO-KIMMATHUECKUX yciaoBusx. CouyeTaHue u
COBMECTHOE IMPUMEHEHHE HaB03a M MUHEPAJbHBIX yaoOpeHuid. CpaBHHUTEIbHAs OIEHKA CTENEHU
MCTOJIb30BAHUS PACTCHUAMHU MUTATEIbHBIX BEIIECTB U3 HABO3a U MUHEPAIbHBIX ya00peHuil. CriocoOs
oTpeseNieHUs] KOJMYeCTBa MOACTUIOYHOTO HaBo3a. Pacuer koiuuecTBa OECHOJICTHIOYHOIO HABO3a.
Jl03b1, TiyOMHA 331€7IKU ¥ CIIOCOOBI BHECEHHS HaBO3a T0J] Pa3IMUHbIEC KYJIBTYPHI B CBS3H C IIOYBEHHO-
KJIMMaTHYECKUMH YCIOBUSAMHU. MexaHu3anusi padoT Ipu HOJITOTOBKE HaBO3a, TPAHCIIOPTUPOBKE U
BHECEHUIO B MOYBY. 3HAUEHHWE HABO3a B 3alIUILEHHOM rpyHTe. CoCTaB, XpaHEHHE HAaBO3HOU JKUKHU U
UCIIONIb30BaHWE ee Ha ynoOpenue. [lomer mnTUI, €ro cocraB, XpaHEHHE U TMPUMEHEHHE.
Vcnonb30BaHue CONOMBI Ha y100peHue.
Topgh u opeanuueckue yoooperus Ha e2o 0CHoge

3anmacsl Topda B Poccun, Buasl m Tumel Topda, WX arpoXxuMuyeckas XapaKTepUCTHKA U
O6orannueckuii cocraB. CreneHb pasznokeHus Topda. 30JbHOCTb, KHUCIOTHOCTb, BIAro€MKOCTb WU
MOTJIOTHTENbHAsL CIIOCOOHOCTH Topda. CosepikaHle MUTATENbHBIX 3JIEMEHTOB B TOp(dax. 3aroToBka u
WCIIOb30BaHue Top(da Ha MOACTUIKY U yaoOperue. TopdsHOI HaBO3, €r0 yA0OpHUTEIbHAS [IEHHOCTD.
VYcnoBust 3pQEKTUBHOTO HCHONb30BaHMSA Topda Ha ynobOpenue. Teopermueckoe 00OCHOBaHHE
KOMITOCTUPOBaHMs. 3HAYeHHE MHUKPOOMOJIOTUYECKUX IPOLECCOB B MPEBPAIlEHUU IUTATEIbHBIX
BEIIECTB KOMIIOCTA B JOCTYIIHBIE /Uil pacTeHHi coenuHenus. TopdonaBo3ubie kommocTsl. [Tocnoiinoe
1 o4aroBoe KoMmrocTupoBaHue. TopoxkuxeBbie U Ipyrue BUAbl KOMIIOCTOB. 3HAY€HHUE COOTHOIICHUS
KOMIIOHEHTOB B KOMIIOCTaxX Ui Pa3BUTHS MHUKPOOMOJIOTMYECKHUX MporeccoB. TopdomuHepanbHbie
koMriocTel. Mcmonp3oBanne B kKomMmnoctax (ocOPUTHONH MYKH, U3BECTH, 30JbI (IIPU TMOBBIMICHHON
KHUCIOTHOCTH TOP(OB) M JPYruX KOMIIOHEHTOB. XHMMHMYECKHH COCTaB pa3lIM4YHBIX KOMIIOCTOB.
VYcBoenne pacreHusiMH a3oTa, ¢ocdopa, Kaaus, MUKPOIJIEMEHTOB W3 KOMIOCTOB. lcronb3oBaHue
TOPOJACKHX, TPOMBIIUIEHHBIX M CEJIbCKOXO3SHCTBEHHBIX OTXOJOB Ha YAOOpeHHs IyTeM uX
KOMIIOCTUPOBAaHUS M TEXHUKAa HMX MPUTOTOBJICHHS. Polb KOMIIOCTOB B 3alllMIIEHHOM TPYHTE.
Carpornieny ¥ UX UCIIOJIb30BaHUE.
3enenoe yooopenue

3HayeHue 3eJICHOr0 yI00peHHs B OOOTAIlEeHUH MOYBBI OPTaHMYECKUM BELIECTBOM, a30TOM H
OPYTUMU THUTATEIbHBIMU 3JeMeHTaMu. DOpMbl HCIOJIIB30BAHUS 3E€JIEHOTO ynoOpeHus. 3HayeHHe
3€JICHOTO yJ00peHUs AJIsl MaJIOIIOOPOJHBIX ITECYaHbIX MOYB. PacTeHusi, Bo3/iebIBaeMbIe Ha 3€JIEHOE
ynoopenue (cuaepatsl). [IpueMbl BeIpalnBaHus U UCIOJb30BaHUS OTACIBHBIX CHIIEPATOB. JIFOTIMHBI.
Cepanemna. Jlonnuku. KommiuekcHoe ucrnosibp3oBaHue OOOOBBIX CHAEPATOB Ha KOPM U ynoOpeHwue.
Y nobpenue cunepatoB. [IpumeHenne GakTepuaabHBIX MpenapaToB (HUTparvHa, pu3oTopduHa u ap.)
IpU BBIPALIMBAHUN CUAEPATOB U JpYrux O0OOBBIX. Pa3noxkeHue 3eleHOro ynoOpeHuss B IOYBE.
[Ipumenenue 3eneHoro ynodpenus B Poccum u 3pPekTUBHOCTH €ro B 3aBUCHUMOCTH OT MOYBEHHO-
KIMMaTUYeCKUX YCIOBHH. 3eleHoe yno0peHue B paiioHax opolleHusi, BnusHue 3e1eHoro ynoOpeHus
Ha ypO’Kail pa3IuyHbIX KyJIbTYp U CBOMCTBA MOYBHI.

Pa3nes 5. Jxoornst npuMeHeHus y100peHuit

TexHoJI0rMHM XpaHeHUs U IPUMEHeHH s YA100peHnii

TexHonmornueckue cBoicTBa yHoOpeHHil. TexHONOrus XpaHEHHUsS TBEPAbIX M IKUAKHX
MUHEPAJIbHBIX U OPTaHWYECKUX YIOOpPEHHH B pa3iMYHbIX KIMMATUYECKUX 30HAX CTpaHbl. THUIIBI
CKJIAJICKUX TOMEIIEeHUI U HaBo30XpaHwuil. [Ipuemsl CHUKEHUS TOTeph U KauecTBa yIOOpeHUN Mpu
UX TpPaHCIOPTUPOBKE, XpaHEeHMHM U BHeceHuu. IloaroroBka ynoOpeHHI K  BHECEHHIO.
TexHosornueckne CXeMbl M MAIUWHBl JUIsl BHECEHUS OpPraHUMYECKHX, MHHEpAIbHBIX (TBEPABIX U
KUJAKUX) yIoOpeHHH, U3BECTKOBBIX MaTepuanoB U runca. KoHTponb U oleHKa KadecTBa paboT Io
BHECEHMIO ynoOpeHuil. TexHuka O€30MacHOCTH MpPU TPAHCIIOPTUPOBKE, XPaHEHHMH M BHECCHHUHU
yaoOpeHuH.

JKOJIOTHYECKHE ACIeKThI IPUMEeHEeHNs yA100peHu i

CopaeprkaHre TOKCUYHBIX BEIIECTB, IPUBOIAIINX K 3arPsA3HEHUIO OKPYKAOIIEH Cpeibl B MUHE-

palbHBIX, OPTaHUYECKUX YI0OpeHUsIX U MenuopanTtax. [IpenensHo gomyctumsbie konnuectsa (ITK)
AJIEMEHTOB M COEIMHEHUN B PACTEHUSX, I0UBE, BOJIE, COJIEPKAINXCS B MUHEPATIbHBIX, OPTaHUYECKUX
yIOOpEHUSX ¥ METHOpaHTaX. DKOJIOTHYECKHE aCIIEKThl XUMHU3aluu 3emienenus. CoamaHCHpOBaHHOE
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IpUMEHEHHE yJOOpEHUH U APYruX CPEACTB XMMH3ALUU - OCHOBA YCTPAHEHHUS OTPHLIATEILHOTO T10-

CJICACTBHA MX HA IMOYBY, PaCTCHH, YCJIIOBCKA U )KMBOTHBIX.

4.2. Conep:xaHue JeKI Uit

Ounas ¢popma o0ydeHHs

Ne
JIEKIIHA

Kparkoe conepsxanue nexuuit

Konunuectso

JacoB

[IpakTuueckas

IIOArOTOBKa

Beenenue. IIpenmver, MeTobl, €U U 3aa4d arpOXUMUHU, B3aUMOCBSA3U €€ C
JAPYTUMH arpOHOMHMUYECKUMH U OnosiorndeckuMu Haykamu. CocTOsIHUE M Iep-
CIIEKTHBBI MIPOU3BOJICTBA U MPUMEHEHHS MHHEPAJIbHBIX YAOOpEHHH, XuMHUe-
CKMX MEJIMOPAHTOB, HAKOIUIEHUS M HCIOJIb30BAaHUS MECTHBIX YJOOpEHUH B
Poccun n npyrux crpanax. Mcropudeckuii 0030p pa3BuTusi arpoxuMuu B PO.

2,3

XMMHYECKHX COCTAB U NMUTAHHE pacTeHHH. XMMUYECKUN COCTaB PACTEHUM.
XUMUYECKHE 3JIEMEHThI, HeoOxonuMble pacTeHus M. Colep:kaHue U COOTHO-
IICHHSI JIEMEHTOB MUTAaHUSI B PACTCHUSX, OMOJIOTUYCCKUI U X031 CTBEHHBIH
BBIHOC NTUTATEIbHBIX 3JIEMEHTOB CEJIbCKOXO03AMCTBEHHBIMU KYJIbTYpPaMH, MTOHS-
THE O KPYroBOpOTE M OajaHce BEIIECTB B 3eMIICACTUU. BlMsHUE YCIOBHIA
BHEILIHEW Cpebl Ha MOCTYIJIEHWE MUTATEIbHbIX BEIIECTB B pacTeHus. Hekop-
HEBOE NMuUTaHue pacteHuil. OTHOLIEHUE PACTEHUN K YCJIOBHSIM MUTAHUS B pa3-
HbIE€ MEPUOJBI BEre€TalllM, MEPUOJNYHOCTh NUTAHHUS pacTeHUui. PacturenbHas
JUArHOCTHKA NMUTaHUs pacTeHui. KoMIlekcHass JMarHoCTUKa U €€ MCMOJb30-
BaHUE JUISl ONTUMH3ALMU TUTAHKUS PACTEHU.

CBoiicTBa NMOYBBI B CBSI3H C NUTAHHEM PAaCTeHHH W NMPHMEHEHHeM y100-
pennii. CoctaB 1ouBbl. MUHEpaJibHAsA U OpraHUYECKas 4acTH MOYBBI KaK UC-
TOYHHKH JIEMEHTOB NMUTaHUs. XMMUYECKHE COCUHEHMSI ITOUBbI, COJEPIKAIIIME
3JIEMEHTHI MUTaHUsl pacTeHuid. OpraHu4ecKoe BEIECTBO MOYBbI U €ro 3Haye-
HUE IS TUI0A0poausl. XUMUYECKHe U OMOJIOTHUECKUE TPOLIECCHI B IIOYBE U MX
pOJib B MPEBPALLIEHUU MUTATEIBHBIX BEUIECTB M MOBBIMICHUU 3()PEKTUBHOTO
aKTYaJbHOTO TUIOJOPOJUS TIOYBBL. BUABI MOTJIOTUTENBHOM CITIOCOOHOCTH IMOY-
BbI, X POJIb BO B3aUMOJICHCTBUU TOYBBI C yIOOPEHUSIMHU U B MUTAHUH pacTe-
Huii. CoCTaB U CTPOECHHE NTOYBEHHOIO MOIJIOIIAIOLIET0 KOMILJIEKCA, POJb B MH-
TaHWM pacTeHUH, npeBpanieHuu yaoopenuii. OCHOBHBIE 3aKOHOMEPHOCTH B3a-
UMOJEHCTBUS yIO0OpEHUI, MEIMOPAaHTOB U PACTEHUI C MOYBEHHBIM IOTJIOIIA-
IOIIUM KOMIUIEKCOM. Peaknus nous, ee posib B MUTAHUM PACTEHHUI U ITPUMEHE-
HUU yIOOpEeHU U METMOPAaHTOB. BUIBI KUCIIOTHOCTH MOYBHI (aKTyallbHas1, 00-
MEHHas1, rugpoiautuyeckas). CTeneHb HACBIIIEHHOCTH ITOYB OCHOBAHMSIMMU.
bydepHas cmrocoOHOCTH MOYBHI.

XuMHn4yeckass MeJHopanus no4B. bamaHnc Kanbuus U MarHus B 3eMJIEJIETINU U
MyTH ero perynupoBanus B Poccuu u apyrux crpanax. OTHOIIEHUE pa3iidy-
HBIX CEJIbCKOXO3SIMCTBEHHBIX PACTEHHI U MHKPOOPraHW3MOB K PEaKLIHUH MOY-
Bbl. HeliTpanusanus KUCIOTHOCTH. BiMsiHHEe M3BECTKOBAaHMS HAa JOCTYITHOCTH
Makpo- U MHKpPOdJIEMEHTOB pacTeHusiM. OmpejeneHne HEOOXOIUMOCTH HU3-
BECTKOBaHUsI W J103bI u3BecTU. CmocoObI M CPOKH BHECEHHS] M3BECTKOBBIX
ynoOpeHuii B Mo4By. BuIbI M3BECTKOBBIX YI0OpEHUN (TBEPABIC U MSTKUE W3-
BECTKOBBIE MOPOJIbI). XUMHYECKass MeIuopanusi cojaoHioB. OCHOBHbIE MaTe-
pHalbl, IPUMEHsIeMbIE JUIsl TUIICOBaHUs MOYB. Jl03bI, CPOKH U CIIOCOOBI BHECE-
Hus Tunca. J[pyrue crnocoObl, UCTIONB3YEMBbIC JJISI METHOPAIMH COJIOHIIOBBIX
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MunepaJsibnble ynoopenusi. [lorstue 00 ynoOpenusx. Buabst u popmbl yo0-
penuii. JleficTByromee BEMIECTBO W J103bI ymoOpeHuil. [loHsTHE O Ccpokax u
ciocobax BHeceHus. Kinaccubukanus ynoOpeHuid. Ya00peHHs MECTHBIE H
MIPOMBIIIJICHHbIE, MUHEPAJIbHbIE M OpPraHWYEeCKUE, MPOCThle U KOMILJIEKCHBIE,
MPsIMOTO U KOCBEHHOTO JeicTBus. Knaccudukamms a3oTHbIX ynoopenuit. Oc-
HOBHBIE (DOPMBI A30THBIX, YAOOPEHUMN, UX MPOU3BOJICTBO, COCTaB, CBOMCTBA U
npumenenne. Knaccudukanus pocdopusix ynodpernii. CriocoObl moaydeHus,
coctaB M cBoiicTBa (ochopubix ymobOpenuit. Knaccuburanus KaaumiiHBIX
yIOOpeHui, WX COCTaB, CBOMCTBA W MpUMeHEHHE. J[03bl, CPOKU U CIOCOOBI
MpUMEHEHHUs] MUKpoynoOpeHuil. [loHSATHE O KOMIUIEKCHBIX YI0OpEHUsIX
(crmoxHBIe, KOMOMHUPOBAHHBIC U cMelIaHHbIe). CrocoObl MOTY4YeHUSs, COCTaB,
CBOMCTBA M MPUMEHEHNUE KOMIUICKCHBIX yI0OpECHMIA.

12

14

Oprannveckue yao0penusi. HaBo3 kak MCTOYHUK 3JIEMEHTOB MUTAHUS IS
pacTeHU W €ro posib B KPYrOBOpPOTE IHTATEIBHBIX BEIIECTB B 3eMIIENE-
K. Pa3HOBUIHOCTH HaBO3A - MOJCTUIOYHBINA U OCCIOACTUIOUHBIA (CKMIKAM U
MOJYKUJAKHUIM) HaBO3, UX COCTABHBIE YAaCTH. XMUMHUUYECKUUA COCTAaB U Ka4eCTBO
HaBO3a DPa3JIMYHbIX >KUBOTHBIX. [lomcThiiouHbll HaBO3.Buapl moacTuiku, ee
3HaueHue, coctaB U npumeneHue. CrocoObl xpaHeHus HaBoza. [Ipoueccsl,
MIPOUCXOJISIINE TPU XPAaHEHUH HABO3a, M UX OmeHka. CrocoObl CHUKECHHS T10-
Teph a30Ta IPU XPAHEHWH HaBO3a. lIpOJOIKMTENBHOCTH NEUCTBUS HABO3A.
becnioncrunounslii HaBo3. CocTas, cBOMCTBA U NpuMeHeHMe. [Ipurorosienue,
XpPAaHEHUE U UCIOJIb30BAHUE >KMJKOTO U MONYKUAKOro HaBo3a. [lomer nrTurm,
€ro COCTaB, XpaHeHHEe U MpUMeHeHHe. Mcronp30BaHNe COIOMBI Ha yIoOpeHue.
Topd m opranmyeckue ymoOpeHusi Ha ero ocHoBe. 3amacekl Topda B Poccum.
Buner 1 tunel Topda, UX arpoXuMHUECcKas XapaKTEPUCTUKA M OOTAaHUYECKHIA
cocraB. Mcnonp30BaHME TOPOJACKHUX, MTPOMBIIUIEHHBIX M CEIbCKOXO03SMCTBEH-
HBIX OTXOJIOB Ha yIOOpPEHUS MyTEM MX KOMIIOCTUPOBAHUS U TEXHUKA UX TMPH-
rotosieHusd. Ponb KOMNOCTOB B 3amuuieHHOM rpyHre. Camnponenu U ux uc-
MoJIb30BaHKe. 3elieHoe yAoOpeHue. 3HaueHue 3eJeHOro ynoOpeHus B obora-
LICHUU TIOYBBI OPraHUYECKHUM BEILIECTBOM, a30TOM M JIPYTUMH MUTATEIbHBIMHU
sneMeHTaMu. DOpMBI HCTIOTB30BaHUS 3€JICHOTO yI00pEHUS.

15

TexHo/ioTMM XpaHeHUsi M TNPUMEHeHUs1 yaoOpenmil. TexHomorHMYecKue
cBoiicTBa ynoOpenuil. TexHONIOrus XpaHeHHsI TBEPAbIX U KUAKHX MHUHEpalb-
HBIX U OPraHUYECKUX YAOOPEHUH B Pa3IMUHBIX KJIMMATHUECKUX 30HAX CTPaHBI.
[Tpuembl CHUKEHHUS TTOTEPh U KauecTBa YAOOPEHHUH MpU UX TPAHCIIOPTUPOBKE,
XpaHeHUH U BHeceHHH. [loaroroBka ymoOpeHHil K BHECEHUIO. TeXHOJIorHYe-
CKHME CXEMBbI U MAIIMHBI 111 BHECEHUS] OPTaHUYECKUX, MUHEPAIbHBIX (TBEPABIX
Y JKUJIKUX) YAOOpEHUH, U3BECTKOBBIX MaTEPHAIOB U THUrca. KOHTPOJb U OlleH-
Ka KadecTBa paldOT MO BHECEHUIO yaoOpeHuil. TexHHWKa 0e30macHOCTH NpHU
TPAHCIIOPTUPOBKE, XPAaHEHUH U BHECEHUU YIOOPEHUIA.

16

JKOJIOTHYECKHEe ACHEeKTHhI NpUMeHeHHs yaoOpenmii. Conep)kaHrue TOKCHY-
HBIX BEIIECTB, NMPUBOJAIIUX K 3arpsA3HEHUIO OKpYXAroIeH cpelbl B MHHE-
pabHBIX, OPraHUYECKUX yIOOpEeHUsAX W Menuopanrtax. llpeaenbHO momycTH-
Mble konunuecTBa (ITJIK) aieMeHTOB U coelMHEHUI B PACTEHUSIX, ITOYBE, BOJIE,
COZICPIKALINXCS B MHUHEPAJIbHBIX, OPTAaHUYECKUX YIOOPEHUSAX U MEIUOPAHTAX.
DKOJIOTHYEeCKHE aclEeKThl XUMH3AaLUU 3eMIICIEITHsI.

Hrtoro

32

10%
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3aounas popma oOyueHunst

Ne
JIEKIIUHU

Kparkoe conepsxanue nexuuit

KonnuectBo

4JacoB

TIpaxTuueckas

IIOArOTOBKa

XMMHUYECKHUX COCTAB U MUTAHWE PACTEeHMd. XUMUYECKUI COCTaB PACTCHUH.
XUMHUYECKHE DJICMCHTHI, H€O6XOI[I/IMI:I€ pacCTCHUAM. Co;[epxcaHHe U COOTHO-
IICHUST PJIEMEHTOB MUTAHUS B PACTCHUSAX, OMOJOTUYECKUM M XO3SHCTBEHHBIN
BBIHOC MHUTATENBbHBIX 3JIEMEHTOB CEIbCKOXO03IHMCTBEHHBIMU KyJIbTypaMH, I10-
HSATHE O KPYrOBOpOTE U OajlaHCE BEIIECTB B 3eMieAenauu. BiusHue ycnoBuii
BHEIIHEHU CpCAbl HAa NMOCTYIVICHUC MUTATCIBbHBIX BCIICCTB B PACTCHUS. HGKOp-
HEBOE NMUTaHuE pacTeHUH. OTHOIIEHNE PACTEHUM K YCIOBUSM MUTAHUS B pa3-
HBIC ICPUOJbI BETCTAllUN, ICPUOJUIHOCTL IMUTAHUSA paCTeHHﬁ. Pacturensnas
JIMArHOCTHKA MUTaHUs pacTeHuil. KomruiekcHast AMarHocTuka U ee MUCMHojb30-
BaHUEC OJId OIITUMU3AlIUN ITNTaHUSA paCTeHHﬁ.

CgoiicTBa MOYBbI B CBSI3U C NUTAHUEM PACTEHUI M MPUMEHEHHEM Y100-
penuii. CoctaB nouBsl. MuHepanbHasi U1 OpraHMuecKasl 4aCTH MOYBbI KaK HC-
TOYHUKH 3JIEMEHTOB NUTAaHUSA. XUMHUUYECKUE COCIUHEHHUS IOYBBI, COAEPKAILINE
3J€MEHTHI MUTAHUS pacTeHuil. OpraHu4ecKoe BEIIECTBO MOYBHI U €ro 3Haue-
HUE JJIs I0J0poius. XUMHUYECKHE U OMOJIOTHYECKHEe MPOIIECCHl B TIOYBE U X
pOJb B TPEBpAICHUN MHUTATEIHHBIX BEIIECTB M MOBBIMICHUU 3(PPEKTUBHOTO
aKTyaJIbHOTO ILIOJIOPOAMS MOYBBI. BUABI MOTIOTUTENHHOM CIOCOOHOCTH MOY-
BbI, UX POJIb BO B3aUMOJICHCTBUU TOYBBI C YIOOPEHUSMU U B TIUTAHUU PACTe-
Huid. COCTaB M CTPOEHKE MOYBEHHOT'O MOIJIOMIAIONIET0 KOMILUIEKCA, pOJib B MU-
TaHUM PACTEHUH, TNpeBpamieHun yaoOpeHuil. OCHOBHBIE 3aKOHOMEPHOCTHU
B3aUMOJICHCTBUS yIOOpECHMI, MEITHOPAHTOB M PACTEHUW C TMOYBEHHBIM IIO-
[JIOUIAIOLIMM KOMILUIEKCOM. Peakius moyB, €€ pojib B MUTAHUU PACTEHUN U
MPUMEHEHUH YIO0OpEHUN W METHOPaHTOB. BHIBI KMCIOTHOCTH TOYBHI (aKTY-
aNbHas, 0OMeHHas, ruaponuTudeckas). CTerneHb HACBHIIIICHHOCTH MOYB OCHO-
BaHMAMU. bydepHas cmocCOOHOCTh MOYBBI.

XumMuyeckass MeJIMOpanus Mo4B. bamaHc KanbLUs U MarHusl B 3eMJICIAEIUU
Y MyTH ero perynupoBanus B Poccuu u npyrux crtpanax. OTHOLIEHHUE pa3any-
HBIX CEJIbCKOXO3SIMCTBEHHBIX PACTEHUN U MUKPOOPIaHU3MOB K PEAKIUU MOY-
Bbl. HeliTpanu3anusi KUCIOTHOCTH. BiusHue M3BECTKOBAHUS HA JOCTYIMHOCTh
Makpo- ¥ MHKPODJIEMEHTOB pacTteHusMm. OmpeserneHne HEOOXOAMMOCTH W3-
BECTKOBaHUs M J103bI M3BeCTH. CIOCOOBI M CPOKHM BHECEHHUS H3BECTKOBBIX
ynoOpeHuii B mouBy. Bupl H3BECTKOBBIX yAOOpeHU (TBepAble U MITKUE U3-
BECTKOBBIE TOPOJIbI). XHUMHUUYECKass MeIuopalus coJoHII0B. OCHOBHBIE MaTe-
pUaJIbl, MPUMEHsIEMBbIE JIJISl TUIICOBAHUS MOYB. [[03bI, CPOKH M CIIOCOOBI BHECE-
Hus tanca. Jlpyrue cnocoObl, UCMONIB3yeMbIE JJISI METHOPAIUUA COJTOHIIOBBIX
IIOYB.

Munepajibubie ynoopenusi. [lonstue 006 ymoOpenusix. Buasl u ¢dopmbl
ynobpenuil. JleiicTByromee BemecTBo U 10361 ynoOpenuil. [Tonstue o cpokax
u cnocobax BHecenms. Kiaccudukanus ynoopenuii. Y 100peHuss MeCTHbIE U
MIPOMBIIIIJICHHBIE, MUHEPAJILHBIE M OPraHUYECKHE, MPOCThIE U KOMILJIEKCHBIE,
MPSIMOTO M KOCBeHHOTO nericTBus. Kimaccudukammst a30THbIX ynoopenuit. Oc-
HOBHBIC ()OPMBI a30THBIX, YIOOpEHUH, UX MPOU3BOJICTBO, COCTAB, CBOICTBA U
npumenenne. Kmaccudukanus dochopabix ymodpenuit. CriocoObl moiryde-
HUS, COCTaB U cBoiicTBa GochopHbIX ynoopenuit. Kinaccupukanus KamuiHbIX
yaoOpeHul, X COCTaB, CBOMCTBA M mpuMeHeHue. Jl03bl, CPOKHM U CIOCOOBI
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MPUMEHEHUsSI MUKpoynoOpenuii. [loHSATHE O KOMIUIEKCHBIX YIO0OpEHUIX
(crmoxHBbIe, KOMOMHUPOBAHHBIE U cMelaHHbIe). CIocOObl MOTyYeHHS, COCTaB,
CBOMCTBA M MPUMEHEHNUE KOMIUICKCHBIX yIOOpECHHIA.

Oprannueckue ynoopenusi. HaBo3 kak MCTOYHMK 3JIEMEHTOB MUTAHUS IS
pacTeHUH M €ro pojib B KPYroBOPOTE IUTATENIbHBIX BEIIECTB B 3eMIIEIE-
K. Pa3HOBUIHOCTH HAaBO3a - MOACTUIOYHBIA M 0€CIIOACTHIIOUHBINA (KUIKHH U
MOJYKUJAKHUM) HABO3, UX COCTABHbIE YacCTHU. XMMHUUYECKHUU COCTaB M KaueCTBO
HaBO3a pa3JIMYHBIX >KUBOTHBIX. lloacTunounslii HaBO3.Buabl moacTuinku, ee
3Ha4YeHHE, cocTaB M mpuMmeHeHue. CrocoObl XpaHeHUs HaBo3a. IIporeccsl,
MIPOUCXOISIINE TIPU XPAHEHWH HaBO3a, U UX OIeHKa. CIoCcOObl CHIKEHUS T10-
Tepb a30Ta MPU XpaHEHWH HaBo3a. [IpomOKUTENBLHOCTh NEWCTBUSA HABO3a.
becnioncrunounslii HaBo3. Cocrtas, CBOMCTBA U IpuMeHeHUe. [Ipurorosnenue,
XpaHEHHUE U HCMOJIb30BAHUE KUJIKOTO U MOYXHUJKOTro HaBo3a. [lomer mrun,
€ro COCTaB, XpaHCHHE W MpUMEHEHHue. Vcrmonp30BaHue COMOMBI Ha YHAoOpe-
HHE.

Topd u opranmueckue ynoOpeHus Ha ero ocHoBe. 3amacsl Topda B Poccun.
Buapl u tumel Topda, UX arpoXMMHYECKas XapaKTEPUCTUKA U OOTaHUYECKUH
coctaB. Mcnonb3oBaHue rOpPOJCKHUX, MPOMBILIICHHBIX U CEIbCKOXO3SIMCTBEH-
HBIX OTXOJIOB Ha yIOOpEHHUS MyTeM UX KOMIOCTHPOBAHUS U TEXHHUKA UX TPHU-
roToBiieHUs. Polib KOMIOCTOB B 3alIUIIEHHOM TpyHTe. Canponenu u Ux uc-
MOJIb30BaHUE. 3eJIeHOe yIoOpeHne. 3HaueHne 3eJIeHOro0 yIo0peHus B obora-
LIEHUU TTOYBbI OPTaHUYECKUM BEILIECTBOM, a30TOM M APYTMMHU MUTATEIbHBIMU
anemeHTaMu. @OpMBI HCTIOJIb30BAHUS 3€JIEHOTO YI0OpEHHS.

JKOJIOTHYECKHE ACMEKThbl NpUMeHeHus1 yno0pennii. CoaepkaHue TOKCHY-
HBIX BEIIECTB, NPUBOAALIMX K 3arps3HEHUIO OKpY’XKalolled cpelabl B MHUHE-
paNbHBIX, OPraHUYECKUX YIOOpeHUAX U MenuopaHTax. [IpenenbHoO AOmycTH-
Mble konndecTBa (IIJIK) aieMeHTOB 1 COeAMHEHHI B paCTEHUAX, IOYBE, BOJIE,
COZICPIKALINXCS B MUHEPATIbHBIX, OPraHMYECKUX YIOOPEHHUSIX U MEIHOPAHTAaX.
DKOJIOTHYECKHE aclEeKThl XUMH3aLUU 3eMIICEITHs.

Hrtoro

10

10%

4.3. Copepxanue J1a00pATOPHBIX 3aHATHI

Ounas ¢popma o0yueHust

/1

HanmenoBanue 1abopaTopHBIX 3aHITHI

KonnuectBo

JacoB

IIpakTuueckas

MOArOTOBKA

—

OnpeJeneHne Cyxoro BellecTBa Bjaru B paCTUTEIbHOM MaTepuae

—+

Omnpenenenue a3zora, Gpochopa U Kajaust U3 OJHON HABECKH MPH YCKOPEHHOM 030-
JICHUH PacTHTEILHOTO MaTepHaa

+

OmnpeneneHne HUTPATHOTO a30Ta B PACTEHUEBOAYECKON NPOAYKIIMH

+

Omnpenenenre HUTPATHOTO a30Ta B PACTEHUAX U PACTCHHUEBOTYECKON MPOTYKIIUN
MOTEHIIMOMETPUUECKIUM METOJIOM

—+

Omnpenenenue o0IIero a3ora

Mertobl onpeiesIeHnst JOCTYIHBIX U1 pACTEHUN COEAMHEHHUI a30Ta

MeToap! onpeeneHust MoIBMKHOro ¢ochopa 1 0OMEHHOTO KaJlus

Omnpenenenne pH mMo4BbI MOTEHIIMOMETPUIECKUM METOAOM

O |0 |I[N|Nn| B~ |

Onpez[eneHI/Ie FHHpOHHTH‘IGCKOﬁ KHCJIOTHOCTHU

DN DN (N O |

+ [+ |+ [+ [+
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10 | Onpenenenne CyMMbl TOTJIOMIEHHBIX OCHOBaHWH (10 Kanneny-I nibkoBHILy) 2 +
11 | YnoOpenus. Knaccudukanus. CBoiicTBa MUHEpaIbHBIX y10OpeHUH 2 +
12 Pacno3naBanvne MUHEpaIbHBIX yIOOpEeHHH (a30THBIX, POCPOPHBIX, KAIUHHBIX, 4 N
KOMIUIEKCHBIX) 110 KAY€CTBEHHBIM PEaKIUsIM
13 | Onpenenenue coaepxanus BogopactBopuMoro dochopa B cynepdocdare 2 +
Hroro 32 | 60%
3aounas popma o0OyueHust
: | Eg
Neo . g2l 25
HaumenoBanne 1ab0paTOpHBIX 3aHITHIA T3 E5
n/n EF| £ &
g E¢
=
1 | Onpenenenne cyxoro BENECTBa BJIard B paCTUTEIIbHOM MaTepuale 1 +
) Omnpenenenne azota, Gpochopa 1 Kaaus U3 OJHON HABECKH MTPU YCKOPEHHOM 030- 1 4
JICHUH PaCTUTEIHLHOI0 MaTepuasa
3 | OnpeneneHre HUTPATHOTO a30Ta B PACTEHHUEBOAYECKOM MPOAYKIIUU 1 +
4 | Onpenenenue o01IEro a3oTa 1 +
S | Metonbl onpenieneHns JOCTYIHBIX ISl paCTEHUI COEAMHEHUH a30Ta 1 +
6 | Metons! onpeaenenns NoaBMKHOTO (hochopa 1 0OMEHHOTO Kaus 1 +
7 | Onpenenenue pH nouBbl NOTEHIIMOMETPUYECKUM METOJIOM 1 +
8 | OnpeneneHue ruipoJuTHIECKON KUCIOTHOCTH 1 +
9 | OnpeneneHne cyMMBbl IOTMIOMEHHBIX ocHOBaHUH (o Kanneny-I nibkoBuiry) 1 +
10 | YnoOpenus. Knaccudukanus. CBoiicTBa MUHEpaIbHBIX Y100OpeHUH 2 +
11 Pacno3naBanvne MUHEpaIbHBIX yIOOpEeHH (a30THBIX, POCPOPHBIX, KAITUHHBIX, 1 4
KOMIUIEKCHBIX ) 110 KAY€CTBEHHBIM PEaKIUsIM
HTroro 12 | 50%
4.4. Copepxxanue NpaKTHYECKHUX 3aHATHH
[TpakTrueckue 3aHATHS HE TPEyCMOTPEHbI Y4EOHBIM IJIaHOM
4.5. Buabl u coaep:kaHue caMOCTOATEIbHON padoThl 00yYarOIIUXCst
4.5.1. Buasl caMOCTOSTENHFHON pabOThl 00YJIarOIITUXCS
KonuuecTBo yacoB
Bunbl camocTosTenbHON paboThl 00yJarOIIHXCS
ouHas popma 3ao04Has popma
o0y4YeHHS 00ydCHHSI
[ToaroroBka K J1abOpaTOPHBIM 3aHATUSIM H K 3aITUTE J1a00- 20 10
pPaToOpHBIX paboT
BrinmonHeHNE KOHTPOJIBLHON pabOTHI — 20
CaMOCTOSITEIbHOE U3YUYEHHE OTJIENbHBIX TEM U BOIIPOCOB 15 43
IToaroroBka K MPOMEXKYTOYHOM aTTECTAUHI 9 9
Hroro 44 82
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4.5.2. ConepxaHue CaMOCTOSTEILHON pabOThl 00yJaroIuXcs

o/t

HaumenoBanue HU3Yy4aCMbIX TCM HJIM BOIIPOCOB

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

XHMHYEeCKHIl COCTAaB M NMUTAHHE PacTeHUil. PacTeHus - KOHLEHTPATOPhl OTIEIb-
HBIX XUMHYECKHUX 3JIEMEHTOB. CoJlep>KaHME OCHOBHBIX OPIaHMYECKHX BEILECTB B
pacreHusAx. Makpo-, MUKPO- U YJIbTPa MUKPOIJIEMEHTHI, UX POJIb B IIMTAHUU PACTE-
HUW. BnustHue ycrmoBUl MHHEPATBHOTO MHUTAHUS Ha COACp)KaHHWe OETKOB, JKHUPOB,
YIJIEBOJOB U APYI'MX BaXKHBIX OPraHUYECKUX COCAVMHEHUH, ONPEIEIISAIONUX KaueCTBO
YpOXaeB CEIbCKOXO3AMCTBEHHBIX KYJIbTYp. Pa3BuTHE NpeACTaBIEHUS O MOCTYILIE-
HUU MUTATCIIBHBIX BCUICCTB U UX YCBOCHUU PACTCHHUAMMU. q)OpMBI COG,Z[I/IHGHI/Iﬁ, B KO-
TOPBIX PACTEHMS MOTJIOIIAIOT AIEMEHTHI MUTAaHUs. HekopHeBoe muTaHue pacTeHUM.
Kommiexcuas ANArHOCTUKA U €€ UCIIOJIB30BAHUC AJId ONTUMU3ALUU TUTAaHUS paCTC-
HUW IIPU PA3IMYHBIX TEXHOJIOTUSX BO3EJIBIBAHUS CEIbCKOXO03SIMCTBEHHBIX KYJIBTYP.

IlouBa KaK UCTOYHMK 3JIEMEHTOB NUTAHMA M pacTeHuil. Poib ra3oBou, xuu-
KOW M TBEPAOW YaCTH TOYBHl B MUTAHUM PACTCHUH W TpaHChOpMAIuu yI0OpEHUH.
CogepxaHue 3JEMEHTOB MUTAHUS PACTEHUI B Pa3NUYHBIX (PPAKIHSIX MUHEPATHHOM
YacTH MOYBBI U UX JOCTYMHOCTh B pa3HbIX MoyBax. [loTeHIMabHOE M aKTyalbHOE
MJI0JIOPOJME MOYBBI, TPYIIUPOBKA MOYB [0 YPOBHIO aKTyaJIbHOTO IJI0JA0POaUs. XU-
MUYecKre W OMOJIOTMYECKHE IMPOILIECChl B MIOYBE U UX POJIb B MPEBpAILlEHUU IUTa-
TETHHBIX BEIIECTB U MOBBIIICHUH 3(PPEKTUBHOTO aKTYaTbHOTO IJIOOPOAUS MTOYBHI.
3HavyeHHE KOJJIOMIHOW (pakIMK TOYBHI B TPOIECCAX B3aUMOJEHCTBUSI TOYBHI C
ynoopenusiMu u pacreHussiMu. OOMeHHOE 1 HEOOMEHHOE TIOTJIONICHHE TIOYBOM KaTH-
OHOB. EMKOCTB MOTJIOIIEHUS U COCTAaB MOTJIONICHHBIX KaTHOHOB B Pa3HBIX MOYBaX.
OOMeHHOE TOTJIONIEHUE AaHUOHOB. ATPOXHUMHYECKask XapaKTEPUCTUKA OCHOBHBIX TH-
noB nouB P®. Ilytu Tpanchopmanuu a30THBIX, HOCHOPHBIX, KATUHHBIX U IPYTUX
COCIMHEHUH B MOYBAaX M JIOCTYMHOCTb UX pacTeHUsIM. Poib arpoXuMu4eckoro aHa-
JIM3a MOYB JIJIS1 OLIEHKH 00ECTIeUeHHOCTH PAaCTeHHM 3JIeMEeHTaMU MUTAHUs, OTpeerie-
HUS ¥ KOPPEKTUPOBKH X MOTPEOHOCTHU 7103 YAOOpEHUH.

XuMuyecKkass MeJIMOpalus NMo4YB. 3HAUCHUE KaJdblUs U MarHus JJisl MTUTaHUs pac-
TeHUH. MHOTrOoCTOpOHHEE AEHMCTBUE M3BECTHM HA MOYBY. Y CTPAHEHUE TOKCHYECKOTO
JIEUCTBUA ATIOMUHUA U Mapranma. Koaryisiuus MOYBEHHBIX KOJUJIOMIOB W YJIydllle-
HUE arpOXUMHUYECKUX U arpo(U3NUeCKiX CBONCTB MOYBLI. BiusiHIE W3BEeCTH Ha pas-
JI0O’)KEHHE OPTaHMYECKOTO BEIEeCTBAa M MOOMIM3AIMIO MMUTATEIBHBIX SJIEMEHTOB T10Y-
Bbl. BiiMsiHue M3BECTKOBAaHUS Ha JOCTYIMHOCTh Makpo- U MUKPORJIEMEHTOB PacTEHU-
aMm. Mcnonp30BaHHEe OTXOJOB MPOMBIIUIEHHOCTH 11 M3BECTKOBaHUS MOYB. ATpo-
TeXHHUYECKHE TPeOOBaHUSI K M3BECTKOBHIM ynoOpeHusM. HopMaTHBBI OlleHKH Kaue-
CTBa M3BECTKOBaHUA. [[IUTENbHOCTh NEUCTBUS M3BECTU. MenmopatuBHOE, TOAAEP-
JKUBAIOIIEE M OMEPEkKAIONIee M3BECTKOBAHUE KHUCIBIX MOYB. DP(PEKTUBHOCTH M3-
BECTKOBAHUS TIOYB B PA3JIUYHBIX ceBOOOOpoTax. OCOOCHHOCTH M3BECTKOBAHMUSI B Ce-
BOOOOPOTAxX CO JTHHOM M KapTodeneM. 3HauYeHNE M3BECTKOBAHUS KHUCIBIX MOYB MPH

KomnuectBo
qacoB
OouHas | 3a04Has
dhopma dhopma
00yue- 00yue-
HUS HUS
1
2
5
5

18




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

A30THbIe y100peHusi. 3HaUCHUE TPOOJIEMBI a30Ta B 3E€MJICICTUN B CBETE YYCHHS
JL.H. IlpsaumnaukoBa. Ponb a3ota B pacteHusax. OCOOCHHOCTH MHUTAHUSI pacTEHUM
AMMOHMMHBIM U HUTPATHBIM a30ToM. CojepxaHue a30Ta B MOYBE U JIMHAMHUKA €T0
coeauHeHuil. Ilpoueccsl aMMOHU(UKAIMM, HUTPUPHUKAIMU U JEHUTpU(DUKALUU.
KpyroBopor u Gananc azora B mpupoje. bamanc azora B 3emuenenuu. Oukcamms
azora atMoc(epsl. BiusHue a30THBIX yA0OpeHH Ha PEeakIMi0 MOYBEHHOTO PacTBO-
pa. Mcnonbs3oBaHue pacTeHUsIMU a30Ta yaoOpeHHil M ero mpeBpalieHHsl B MOYBE.
ITorepu azora ynoOpenuit u3 mousbl. [IpuMeHeHHEe MHTHOMTOPOB HUTPUDUKALUU
JUISL TIPEAOTBPAIIEHUs TOTeph a30Ta. D(PGEKTUBHOCTh Pa3IUYHBIX (POPM a30THBIX
ynoOpeHuit B 3aBUCUMOCTH OT CBOMCTB MOYBHI, BUJAa PACTEHUN M CIIOCO0A BHECCHHUS
ynoopenuit. J03b1, CrocoObl U CPOKH BHECEHHS a30THBIX YIAOOPEHUH MOJI OCHOBHBIE
CeNIbCKOXO3SHCTBEHHBIE KYIbTYphl. BinsiHue a30THBIX ynoOpeHHMI Ha ypokail pas-
JMYHBIX KYJIBTYp U €r0 KayecTBO. 3HAUEHUE MO3IHUX MOJKOPMOK a30TOM ISl yIyd-
IIEHUS] KaueCcTBa 3€pHA MIIEHULBI U JPYruX KyapTyp. IlyTn nosbimeHus 3¢ ¢GexTus-
HOCTH a30THBIX yJOOpEHUA.

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

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

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

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

Opranunyeckue ynooOpenusi. Haso3. 3HaueHUWE HaBO3a M JPYIrUX OPTraHUYECKUX
yIOoOpeHU B TOBBIIICHUH YPOXKAeB CEIbCKOXO3AWCTBEHHBIX KYJIbTYp, CO3aHUU
Oe3nedunuTHOrO OajaHca rymyca W peryJMpOBaHUM OMOJIOTMYECKHX IPOIIECCOB B
noyYBe. 3HaYEHUE HAaBO3a KaK MCTOYHMKA MOIMOJHEHUs MMOYBbl OPTaHMYECKUM Belle-
CTBOM JJIsl TIOAJIEP’KAaHUS U YBEIMUEHHUS COIEpX aHUS Iymyca, MOBbIeHUs 3dex-
TUBHOCTH MUHEPAIBHBIX YAOOpEeHHiA. 3HaYeHNE MPABIIIBHOTO COYCTAHUS OpraHHye-
CKMX M MHUHEPAIBHBIX ynoOpeHuit. [loocmunounviti Haso3. CTeneHb Pa3loKCHHS
HaBo3a. XpaHeHHE HaBO3a B HaBO30XpaHWiHIIeHn B moje. [llTabeneBanue kak HeoO-
XOJMMBIH TIPHEM MPABHIILHOTO XPaHEHHsI HaBo3a. 3HAYCHUE JKIKeCOOpHHUKOB. [Ipu-
€MBbl TOBBIIICHUSI KadecTBa M YAOOpUTENbHAs] IIEHHOCTh MOJCTHIOYHOTO HABO3A.
becnoocmunounviii Haso3. IlpurotopneHune, XxpaHeHUE U UCIOIb30BAaHUE KUAKOTO U
HOJYXHUIKOT0 HaBo3a. OcoOeHHOCTH ero npumeHeHusi. CpaBHUTEIbHOE JeiicTBUE U
nocieAecTBUE MOJCTHIIOUHOTO U OeCroICTUIIOYHOIO HaBO3a Ha ypoKall CeNlbCKO-
XO3UCTBEHHBIX KYJIBTYP B Pa3JIMUHBIX MMOYBEHHO-KIMMATHYECKUX ycioBusix. Coue-
TaHUE U COBMECTHOE NMPUMEHEHHE HaBO3a W MHHEpalbHbIX ynoOpeHuil. CpaBHU-
TEJIbHAas OIICHKA CTENEHW HMCIOJIb30BAHUSI PACTCHUSIMU NUTATENbHBIX BEIIECTB W3
HaBO3a U MHUHEpaNbHBIX ynoOpeHuil. CrocoObl ompesieneHns KOJINYecTBa MOACTHU-
JOYyHOro HaBo3a. PacyeT kommuecTBa OECHOACTHIIOUHOrO HaBo3a. J{03bl, riyOuHa
3aJeJIKK ¥ crIocoObl BHECEHHUSI HABO3a IO/ PAa3IMUHBIE KYJIbTYPhI B CBSI3U C MIOYBEH-
HO-KJINMaTU4YEeCKUMH ycIOoBUSMHU. MexaHuzanust paboT MHpu TMOATOTOBKE HABO3a,
TPAHCIIOPTUPOBKE U BHECEHUIO B NOYBY. 3HAaUCHHE HABO3a B 3alUIIEHHOM T'PYHTE.
CocraB, XpaHeHHE HABO3HON JKIKM W HUCIIOJNB30BaHWE ee Ha ynoOpenue. ITomer
OTHI, €T0 COCTaB, XpaHEHUE U MpuMeHeHHe. Mcrnonb30Banue coioMbl Ha y1o0OpeHue.
Topg u opeanuueckue yoobpenus na ezco ochoge. CTeneHb pasliokeHHs Topda.
30/IbHOCTh, KHCIIOTHOCTB, BJIATOEMKOCTh M TOMJIOTHTENbHAs CIIOCOOHOCTH Topda.
CopepxaHue MUTATENbHBIX 3JIEMEHTOB B Top¢ax. 3aroToBKa U HCIOJIb30BAaHUE TOP-
¢da Ha moactunky u ynoopenue. TopdsHON HaBO3, ero yAoOpuTeNbHas LEHHOCTb.
VYcenoBuss sddexTuBHOTO MCmosib30BaHus Topda Ha yaoOpeHue. Teopernueckoe
000CHOBaHME KOMIIOCTHPOBAHHUS. 3HAYEHHWE MHKPOOMOJIIOTMYECKHUX IIPOLIECCOB B
MIPEBPAILCHUH TUTATEIbHBIX BEUIECTB KOMIIOCTA B JOCTYIHBIE AJI1 PACTEHUMN COEIU-
HeHus. TopdonaBoszneie KomrocThl. [locnoitHoe M odaroBoe KOMIIOCTHpPOBAHUE.
TopdoxuxkeBbie U Ipyrue BUIbl KOMIIOCTOB. 3HAUEHHUE COOTHOIICHUS KOMIIOHEHTOB
B KOMITOCTaX Il pa3BUTHSI MUKPOOHOJIOIMYECKHX MporeccoB. TophoMuHepaabHbIe
KoMriocThl. Mcmonp3oBanue B kommocTax (GpochopuTHOM MyKH, U3BECTH, 307161 (ITPH
MOBBIIIEHHONW KHUCIOTHOCTH TOP(HOB) U JPYrUX KOMIIOHEHTOB. XUMHUECKUH COCTaB
Pa3IUYHBIX KOMIIOCTOB. Y CBOGHHE PacTeHUSAMHU a30Ta, Gocdopa, Kamusi, MUKpOIJIe-
MEHTOB M3 KOMIIOCTOB. Vcronb30BaHUE TOPOACKUX, TPOMBIIIJIEHHBIX U CEIBCKOXO-
3SIMCTBEHHBIX OTXOJOB Ha YAOOpEHHUS MyTeM HUX KOMIIOCTUPOBAHUS U TEXHUKA UX
IPUrOTOBJIEHUS. POJIb KOMIIOCTOB B 3allMIIEHHOM I'pyHTe. Canponeiy U UX UCHOJIb-
30BaHME.

14

TexHos0ornu XpaHeHusi 1 NPpUMeHeHHsl y100peHnid. TUIIbI CKIIaJCKUX TOMELICHUN
U HaBo3oxpaHwmil. [IpreMbl CHMXKEHMsI MOTeph M KauecTBa yJOOpEHUH IpHU HX
TPaHCIIOPTUPOBKE, XPAHECHUU Y BHECCHUMU.
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S. YueOHO-MeTOANYeCKOe o0ecriedeHne CAMOCTOATEIbLHOM padoThl 00y4aoImmuXxcst
10 AMCHHUTIJIHHE

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

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

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

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

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

OcHoBHAaA:

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

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

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

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

JlonmoaHuTeNbHAS:

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

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

4.

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

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

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

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

9. MeToauyeckne yKazaHus JJsl 00yYAKOIIHUXCS M0 OCBOEHHUIO TUCIIHIIIMHBI

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

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

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

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

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

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

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

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

2. OducHsiii naket npuioxxkenur Microsoft Office Std 2019 RUS OLP NL Acdmc Jlunen3uon-
HbIi 1orosop Ne 11353/409/44 ot 25.12.2018 r.

3. AntuBupyc Kaspersky Endpoint Security mis OusHeca, JIumeH3noHHBIN m0r0BOp Ne
64/44/9A/22 ot 13.10.2022
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11. MaTepuajbHo-TeXHHYecKasi 0a3a, HeoOXoAUMAs 1JIs1 OCYIIEeCTBJICHUS
00pa3oBaTeIbLHOIO NMpolecca mo TUCHUILINHE

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

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

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

IToMemeHus 1Ji1s1 CAMOCTOATEIBHOM PadoThI 00y4ar0IMXCS

1. ITomemieHus Ui caMOCTOATENbHON paboThl oOyyaromuxcst — ayauropust Ne 111a, 108, ochHa-
IIEHHbIE KOMITBIOTEPHON TEXHUKOH C MOJKIIIOYEHUEM K ceTH «/HTepHeT.

IlepeyeHb 000py10BaAHNUS M TEXHUYECKHUX CPEACTB 00y4YeHM sl

1 Konopumertp poroanextpuyeckuii KOK-2.

2 ®orometp porornexTpuueckuit KOK-3.

3 pH-metp150 -M.

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

6 [lIkad BBITSKHOM.

7 HaGop CTEKISTHHOM TOCY/BI.

8 XuMun4eckue peakTuBbI.

9 HabGop TepMOMETpOB.
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IIPH/IO/KEHUE

®OH/JI OHEHOYHbIX CPEACTB

JUTS1 TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH | MTPOBEICHUS TIPOMEKYTOUHOMN aTTeCTAIUN
o0yJarmuxcs
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COJEPXAHME

KomMrieTeH1ium v Ux HHIUKATOPHI, GOpMHUpyEeMbIe B TIPOIECCE OCBOCHHUSI TUCITUTUTHMHBI

[Toxazarenu, KpUTEPUH U IIKaJla OLIECHUBAHUS HHIUKATOPOB TOCTHXKEHUSI CHOPMUPOBAHHO-

CTHU KOMIIETCHIIUHU

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

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

BAaHHOCTb KOMIIETEHIIUI B IPOLIECCE OCBOEHUS JUCLUIIINHBI

Meroauueckue Marepuanibl, ONPEACNIAIONINE MPOLEAYPhl OLICHWBAHUS 3HAHWM, YMEHUH,

HABHIKOB W (WJIM) OMbBITA NEATEIHHOCTH, XapaKTEPU3YIOMUX CHOPMUPOBAHHOCTH KOMIIE-

TEHIINHN

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

4.1.1.  OtBeT Ha NPAKTUYECKOM 3aHATHH

4.1.2. TectupoBaHue
4.1.3  KoutpossHas paboTa

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

4.2.1. 3adeT ¢ OLICHKOH

4.2.2. K3aMeH

25

26
27

32

32

33

33
34
40
41

41
44



1. KomneTeHuMu U MX HHAMKATOPHI, GopMHpyeMble B IIpoLecce 0CBOCHHUS THCIUIITHHBI

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

Kon u HanmeHoBa- Popmupyemsie 3YH Hanmenosa-
HUE WHIUKATOpa HHE OLICHOY-
JIOCTHIKEHHS KOM- 3HAHUS YMEHHUS HAaBBIKU HBIX CPEICTB
MEeTCHI[UN
NJI-1onk-1 OO6yuaronuiics OOyuarommiics Obyuaronuiics Texymas arre-
Ucnonszyer OC- | IOJDKEH 3HaTh: OC- | IOJDKEH YMETbh: UC- | JOJDKEH  BJIAJIETh: | CTAIIMS:
HOBHBIC 3aKOHBI | HOBHBIC 3aKOHBI | IIOJIb30BaTh OCHOB- | OCHOBHBIMH 3aKO- | - OTYET IO Ja-
€CTECTBEHHOHAy4- | €CTECTBEHHOHAy4Y- | HbIE 3aKOHBI €CTe- | HAMH  €CTECTBEH- | OopaTopHOit
HbIX  JUCIMIUIMH | HBIX  JWCIUIUINH | CTBEHHOHAYYHBIX HOHAYYHBIX  JHC- | pabore;
JUIST pereHus | s pemieHus | TUCIUILTAH JUIS | TMTUTAH IS perie- | -  TeCTUpPOBa-
CTAaHIAPTHBIX  3a- | CTAHJAPTHBIX  3a- | pEIICHHUS CTaH- | HAS CTaHJApTHBIX | HUE
mad B oOylacTM ar- | a4 B O0JacTH ca- | MapTHBIX 3a7ad B | 3a7ad B OO0JIACTH | - KOHTPOJIbHAsS
POHOMUU C TIpEMeE- | TOBOJCTBA C TpHU- | 00JacTH CagOBOJ- | CAIOBOJICTBA c | pabora
HeHueM wuHMOpMa- | MeHeHHeM WHQOp- | CTBa C MPUMEHEHHU- | TpUMeHeHueM uH- | [IpoMexyTou-
LIMOHHO- MaIIMOHHO- eM wuH(pOopManHoH- | GOPMAITUOHHO- Has  aTTecTa-
KOMMYHHUKAITHOH- KOMMYHHUKAITUOH- HO- KOMMYHHUKAITHOH- LM
HBIX TEXHOJIOTUH HBIX TEXHOJIOTHHA — | KOMMYHUKAIIHOH- HBIX TEXHOJIOTUHM — | -  3a4eT ¢
(b1.0.02-3.1) HeIX TexHojorui — | (b1.0.02-H.1) OIICHKOH
(b1.0.02-Y.1)

[TIK-6. Criocoben pa3paboTaTth CHCTEMBl MPUMEHEHHS YIO0OPEHUN C YYETOM CBOWCTB MOYBBI U OMOJIO-
TMYECKUX 0COOEHHOCTEH pacTeHHA

Kon u HanmeHo- Popmupyemsie 3YH HanmenoBanue one-
BaHUE UHAMKATO- HOYHBIX CPEJICTB
pa IOCTHKEHUS 3HAHUS YMEHHUS HABBIKH
KOMIIETEHIINH
NJI-1nk-6 Obyuaronuiics Ob6yuaronuiics Obyuatonuiics Texymas aTrectanus:
BreiOupaer onTu- | JOJDKEH — 3HATh: | JOJDKEH  yMETh: | JOJDKEH BIAAETh: | - OTY4ET Mo Jiabopa-
MaJbHbIE  BUJBI | OCHOBHBIC BUBI | BRIOMpATh OINTH- | METOJAMU OIIpe- | TOPHOH paboTe;
ynoOpeHult ¢ yde- | ynoOpeHuid, OWo- | MaIbHBIE  BUIBI | JICJICHUS  ONTH- | - TECTUPOBAHUE
TOM OHOJOTrHYe- | JOTMYECKHE OCO- | yAoOpeHui C | MaJBHBIX BHJOB | - KOHTPOJIbHAS paboTa
CKMX OCOOEHHO- | OGHHOCTH KYyJIb- | ydeTOM  Ouojo- | ynoOpeHui ¢ | [Ipomexyrounas ar-
CTell KYIbTYyp U | Typ U NOYBEHHO- | THYECKUX  OCO- | yUeTOM  OHOJIO- | TecTaIus:
MTOYBEHHO- KIIUMaTH4ecKue | OEHHOCTEH KyJb- | THYECKUX  OCO- | - 3a4€eT C OLEHKOMN
KIIMMaTHYECKUX yCIOBHUS WX BO3- | TYp M IOYBEHHO- | OEHHOCTEH KYJiIb-
yCIIOBUI JeJIbIBAaHUS — | KIMMaTUYECKUX | TYp U IMOYBEHHO-
(b1.0.02-3.2) yCIIOBUI — | KIMMaTHYECKUX
(b1.0.02-Y.2) YCIOBUU -
(b1.0.02-H.2)
N/1-2nk-6 OO0yuarommiics OO0yuarommiics OO0yuarommiics Tekymas aTTecTanus:
PaccuuThiBaeT | JOJDKEH  3HATH: | OJDKEH  YMETh: | IOJDKEH BIAJETh: | - OTYET MO Jabopa-
710361 YIOOpEHUW | OOIIENPHUHATHIE | PaCCUUTHIBATH OOIIETIPUHATHIMU | TOPHOU paboTe;
(B meHcTBYIOIIEM | METOJBI pacyéra | 7036l yIOOpEeHUi | MeToaMu pacué- | - TECTUpPOBaHHE
BemecTBe U pu- | 103 ymoOpeHuit | (B ACHCTBYIOIIEM | Ta 103 YyaoOpe- | - KOHTpOJbHas paboTa

3UYECKOM Macce)

(B IEMCTBYIOIIEM

BelecTBe U u-

HUW (B JIEHCTBY-

[IpomexxyrouHass — at-
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NoJ1 TUIaHUpYe-

BeIIeCTBE W (hHU-

3UYEeCKOM Macce)

IOIIIEM BEILECTBE

TecTalus:

MYIO ypOXKau- 3MYECKOW Macce) | moJ  IUIaHupye- | B (U3UYECKOH | - 3a4eT C OLIEHKOMH
HOCTb C UCIIOJIb- | MO/  IUIAHHpPYE- | MYIO yposKaii- | Macce) moj Iia-
30BaHUEM 00IIe- | MyIO ypOXaii- | HOCTh C HCIOJb- | HIPYEMYIO  YpO-
MPUHSTHIX METO- | HOCTh — | 30BaHMEM 0O0111e- | KaHOCTh -
JIOB (b1.0.02-3.3) npuHAThIX Meto- | (b1.0.02-H.3)
nos — (b1.0.02-
v.3)

NJ1-3nk-6 Obyuatrouuiics Obyuaronmiics Obyuaroumiics Texymas aTrectanus:
CocraBnser iaH | TOJDKEH  3HATh: | IOJDKEH  YMETh: | JOJDKEH BJIAAETh: | - OT4eT Mo Jjabopa-
pacrpenielieHusi | OCHOBHBIE TPHH- | COCTAaBIIATh IUIAH | METOJIAMH M CIIO- | TOPHOU padore;
yInoOpeHuil ¢ co- | LUIMBI COCTaBlie- | paclpeneaeHus cobaMu  COCTaB- | - TECTUPOBAHHE

OmoeHIeM HUS IUTaHA pac- | yIOOpeHuil ¢ co- | IeHWs IUIaH pac- | - KOHTpOJIbHAs paboTa

Hay4HO- npeeneHus OnroieHneM npeeneHus [IpomexyTrounas art-
000CHOBAaHHBIX | YAOOpEHHU C CO- | HAyYHO- ynoOpeHuit ¢ co- | TecTanus:
MIPUHITUIIOB TIPH- | OJIFOZICHUEM 000CHOBaHHBIX OJIFOIEHUEM - 3a4€eT C OLIEHKOM
MEHEHHUs yo0pe- | HayyHo- MPUHIIMIIOB TIPH- | HAYYHO-

HUU 1 TpeboBa- | 000CHOBAaHHBIX MEHEHHsI  ym00- | 000CHOBAaHHBIX
HU 5Koslornye- | NpuéMOB TpHUMe- | peHul U Tpebo- | MPUHLUIIOB TpH-
CKOM Oe3omacHO- | HeHus  ynoOpe- | BAHMM  JKOJIOTH- | MEHEHHsI  yI00-
CTH HUH u TpeboBa- | 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)

NJ1-41x-6 OO6yuatrouuiics Obyuaronuiics OO6yuaronuiics Texymas aTrectanus:

Omnpenensier 00- | JOJDKEH  3HATh: | JOJDKEH  yMETh: | IOJDKEH BIAAETh: | - OTYET Mo Jiabopa-
IIyI0 MOTpeo- CrocoObl W TpH- | ompenensTh 00- | cmocobamu TOpPHOM padore;
HOCTb B yioOpe- | éMbl  ompejene- | Iyt noTped- | onpeaeneHus - TECTUPOBaHUE
HUSX M COCTABIIA- | HUSL OOMICH I0- | HOCTh B ymoOpe- | oOmield  moTped- | - KOHTpoJbHAs paboTa
€T 3asBKHM Ha UX | TpeOHOCTH B | HUAX M COCTaB- | HOCTU B yaoOpe- | [Ipomexyrounas art-

npuolOpereHue

yIoOpeHusx
COCTaBJICHUHU 3a-
SIBKM Ha HUX IIpPHU-
obperenune

(b1.0.02-3.5)

JSATh 3adBKHU Ha
UX TIPUOOPETCHUE

- (b1.0.02-Y.5)

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

TeCTaluA:
- 3a4€eT C OLICHKOU

2. [Toka3zaTesn, KpUTEPUM U MIKAJIA OLEHMBAHUS UHINKATOPOB JOCTHKEHHSI KOMIIETeHIH I
N/-1omk-1 Mcrionb3yeT 0OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCHMIUINH JJIs1 pEIICHUSI CTaHAapT-
HBIX 3a/1a4 B 06.HaCTI/I anOHOMI/II/I C HpI/IMeHeHI/IeM I/IHq)OpMaI_II/IOHHO-KOMMYHI/IKaI_[I/IOHHBIX TCXHOJI0-

TUH
Kputepun u mkana orieHUBaHUS pe3yabTaTOB 00YUYEHHUS MO UCLHUTUINHE
dopmupyembie - = = =
3VH Henocratounsrit JlocTaTo4yHbIN Cpennuii Beicoknii
YPOBEHb YPOBEHb YPOBEHb YPOBEHb
b1.0.02 - 3.1 | OGyyaromuiics He | OOyuaromuiics OOyuatommiics ¢ | OOyyaromuiics ¢
3HaeT  OCHOBHBIC | CTa00 3HAET OC- | HE3HAYUTENbHBIMU | TpeOyeMol cTere-
3aKOHBI ecTe- | HOBHbIE  3aKOHBI | OIIMOKAMM M OT- | HBIO TIOJMHOTHI U
CTBEHHOHAYUYHBIX | €CTECTBEHHOHAYy4- | JE€JIbHBIMH IpOOe- | TOYHOCTH  3HAeT
JUCHMIUIMH Ul | HBIX ~ JUCLMIUIMH | JJAMH  3HAe€T OC- | OCHOBHBIE 3aKOHBI
peleHus CTaH- | Ui pELICHHs | HOBHBIE  3aKOHBI | €CTECTBEHHOHAYY-
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JapTHBIX 3aJa4 B | CTAHJAPTHBIX 3a- | €CTECTBEHHOHAYY- | HBIX  JAMCLMILINH
ob0jacTh  arpoHoO- | Ja4 B OONACTH ar- | HeIX  JUCIHUIUIAH | JUIS pelieHus
MUU C TIpUMEHE- | POHOMUU C Tpu- | A pellleHus | CTaHAapTHBIX — 3a-
HUEeM HHGPOpMAI- | MCHEHUEM WH- | CTAHJAPTHBIX 3a- | Aa4 B o0JacTu ar-
OHHO- (dhopmarmoHHo- Jad B 00JacTH ar- | pOHOMHH C TIpH-
KOMMYHHKAITUOH- | KOMMYHUKAIIUOH- | POHOMHH C TIPH- | MEHEHUEM WH-
HBIX TEXHOJIOTHi HBIX TEXHOJIOTHI MEHEHUEM uH- | GOpMaAIMOHHO-
dbopMaImoHHO- KOMMYHHKAITUOH-
KOMMYHHKAITMOH- | HBIX TEXHOJIOTHIA
HBIX TEXHOJIOTUH
b1.0.02 -V.1 | Obyuarouuiics He | OOy4aromuncs OO0yuaromuiics OO6yuarommiics
yMEEeT UCHOIB30- | CIad0 yMEEeT WC- | yMEeT C HEe3Hayu- | yMEeT HCIOJIb30-
BaTh OCHOBHBIE | TIOJIb30BaTh OC- | TEJIbHBIMU 3a- | BaTh OCHOBHBIE
3aKOHBI €CTe- | HOBHBIE  3aKOHBI | TPY/IHEHUSIMU HC- | 3aKOHBI ecTe-
CTBEHHOHAyUYHBIX | €CTECTBEHHOHAy4- | MOJb30BaTh OC- | CTBEHHOHAYYHBIX
TUCIHUIUIMH ~ JUISL | HBIX ~ JUCIHUIUIMH | HOBHBIE  3aKOHBI | TUCHUIUIMH IS
pelieHus CTaH- | JUIs pElIeHUs | €CTECTBEHHOHAYY- | pPeLIeHUs CTaH-
JApTHBIX 3aJa4 B | CTAHJAPTHBIX 3a- | HBIX  JUCUUIUIMH | TApPTHBIX 3a1a4d B
o0jacTi  arpoHo- | 1a4 B 0OJacTu ar- | s perieHust | 00J1acTu  arpoHoO-
MUU C TpPUMEHE- | POHOMUU C TIpU- | CTAHAAPTHBIX 3a- | MUM C TIpUMEHe-
HUEeM HMH(POpPMAIH- | MCHEHUEM WH- | a4 B 00nacTu ar- | Huem uHOpMaIm-
OHHO- (dhopMaImoHHO- POHOMHUHU C TIpU- | OHHO-
KOMMYHHMKAI[MOH- | KOMMYHUKAIIUOH- | MEHEHUEM UH- | KOMMYHUKAIMOH-
HBIX TEXHOJIOIUI HBIX TEXHOJIOTUI dopmanroHHO- HBIX TEXHOJIOTUH
KOMMYHHKAI[MOH-
HBIX TEXHOJIOTUH
b1.0.02 - H.1 | Ob6yuvatouuiics nHe | OOyyaromunics OO6yuarommiics ¢ | OOydJaronuiics
BIIQJICET METOJIaMHt | clabo BIajeeT Me- | HeOONbIIUMU  3a- | CBOOOJHO BIIaJIEET
U HaBBIKAMM TPHU- | TOJAMU U HaBbI- | TPYAHECHUSIMHU METO/IaMH u
MEHEHUSI  OCHOB- | KAMU TPUMEHEHUS | BIaJIeeT METOJaMHU | HaBBIKAMU TpUME-
HBIX 3aKOHOB €CTE- | OCHOBHBIX 3aKOHOB | U HAaBBIKAMU IPH- | HEHUS OCHOBHBIX
CTBEHHOHAYYHBIX | €CTECTBEHHOHAydY- | 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 | pelIeHUs CTaH-
ob0jacTu  arpoHO- | a4 B OOJIACTH ar- | peuieHus CTaH- | MapTHBIX 3a1a4 B

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

POHOMHHM C TIpH-
MCHCHHUEM HH-
(dhopmarmoHHo-

KOMMYHUKAIMOH-
HBIX TEXHOJIOTHH

JApTHBIX 3aJ1a4 B
o0acTH  arpoHo-
MUU C IIpUMEHE-
HUEeM WH(popMalu-
OHHO-
KOMMYHHKAI[MOH-
HBIX TEXHOJIOTUHI

obyacTh  arpoHo-
MUU C TpUMEHe-
HUEeM HHQOpMaIIU-
OHHO-
KOMMYHHKAI[MOH-
HBIX TEXHOJIOTHUI

NJI-11nk-¢ BeiOupaer ontumManbHbie BUAB YA0OPEHHH ¢ y4eTOM OHOJIOTHYECKUX 0COOEHHOCTEH KYIb-
TYp U TIOYBEHHO-KIIMMATHYECKHUX YCIOBUI

Kputepun u mkana orieHUBaHUS pe3yabTaTOB 00YUYEHHUS MO UCLHUTUINHE

d)ophgé}/)gleMble HenocraTounsiii JocraTounsrit Cpenuuit Bricokuit
YPOBEHb YPOBEHb YPOBEHb YPOBEHb
b1.0.02 -3.2 | OGyyaromuiics He | OOyuaromuiics OOyuatommiics ¢ | OOyyaromuiics ¢
3HAaeT OCHOBHBIC | CTA00 3HAET OC- | HE3HAYUTEIBHBIMH | TpeOyeMoil cTerme-

BUJIBI  yIOOpEHU,

HOBHBIC BHUbI

omubKaMu U OT-

HBKO IIOJIHOTBI H
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OHOJIOrHYEeCKUe
0COOEHHOCTH
KyJIbTYp M TI0Y-
BEHHO-
KIIMMaTHYECKUe
yCJ'IOBI/ISI nx BO3€C-
JILIBAHMS

ynoOpeHuit, Ouo-
JIOTUYECKUE  0CO-
OCHHOCTH KYJIBTYP
)41 IIOYBC€HHO-
KITUMaTH9IEeCKHE
YCJI0BUA HUX BO3IC-
JIBIBAaHUS

JeNBHBIMH  TIPO0Oe-
JamMH  3HaeT oc-
HOBHBIC BUJIBI
ynobpenuii, Owuo-
JOTHYECKUE  OCO-
OCHHOCTU KYJBTYp
" TIOYBEHHO-
KJIMMAaTHYCCKHE
YCJIOBHSI UX BO3JIC-
JIBIBAHHSI

TOYHOCTH
OCHOBHBIC
ynoOpeHuit, Ouo-
JIOTUYECKHE  0CO-
OCHHOCTH KYJIBTYpP
n IIOYBE€HHO-
KJIMMAaTHYECKHE
yCJIOBUS UX BO3IC-
JIBIBAHU 1

3HaeT
BUJBI

b1.0.02 - V.2 | Obyuarouuiics nHe | OOyyaromunics OO0yuaromuiics OO6yuarommiics
yMmeeT BbIOMpaTh | c1ab0 yMeeT BBI- | yMEEeT C HE3HAauyHl- | yMeeT  BbIOMpPATh
ONTHUMAaJbHbIE BH- | OMPAaTh ONTHUMAaJb- | TENBHBIMU 3a- | ONTUMAaJIbHBIE BH-
Il yAoOpeHHil ¢ | Hple BHIBl yO00- | TPYAHEHUSMHU bl ynoOpeHuit ¢
y4eTOM OHOJIOTH- | pCHHM C YYETOM | BRIOMpaTh  OMNTH- | yUeTOM OHOJIOTH-
9ECKUX OCOOCHHO- | OMOJIOTHUECKUX MaJbHbIE BUJIBI | YECKUX OCOOCHHO-
CTell KyJnbTyp | | 0oCOOCHHOCTEH yIOOpeHU ¢ yde- | CTed KynbTyp H
MTOYBEHHO- KyIbTyp M T104Y- | TOM  OHOJIOTHYe- | TOYBEHHO-
KJIIMMaTHYECKUX BEHHO- CKUX  OCOOEHHO- | KIMMAaTUYECKUX
YCIIOBUI KIIMMaTUYECKUX CTE€H KyJIbTYp U | YCIOBHM
YCIIOBUI MMOYBEHHO-
KITUMATHIECKHIX
YCIOBUU
b1.0.02 - H.2 | Obyuatommiics He | OOyyaromuiics Obyuatommiics ¢ | OOyuarommiics
BJazeeT MeTomaMu | ciiabo BiameeT mMe- | HeOOJIBIIMMHU — 3a- | CBOOOIHO BIIageeT
OTIpeJNICJICHUs]  OIl- | TOAaMHU Ompezesie- | TPyAHESHUSIMH METOIaMH  Ompe-
TUMaJbHBIX BHUJOB | HUS ONTHUMAJIBHBIX | BIaJCET METOAAMHU | IEJICHUS OTTH-
ynoOpeHuil ¢ yde- | BUAOB yAOOpEHUH | OmpeneneHusl Om- | MaIbHBIX  BUJOB
TOM  OWONOrHYe- | C y4eToM OHOJIO- | THMAIBHBIX BHUJOB | yIOOPEHHI C yue-
CKUX  O0COOEHHO- | THYeCKUX O0coOeH- | ynoOpeHuil ¢ yde- | TOM  Ouosoruye-
CTe KyJIbTyp U | HOCTeH KyJIbTyp W | TOM  OHOJOTH4Ye- | CKUX  OCOOEHHO-
MOYBEHHO- MOYBEHHO- CKUX  OCOOEHHO- | CTell KYyIbTYyp H
KJIIMMaTHYECKHUX KJIIMMaTHYECKHUX CTel KyJIbTyp U | MOYBEHHO-
YCIOBUM YCIOBUM IIOYBEHHO- KJIMMATUYECKUX
KIIUMaTHYECKHUX yCIIOBUM
YCJIOBUU

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

Kputepuu u 1mikana olleHUBaHUS PE3yIbTaTOB 00YUYEHUS MO AUCLUILTHHE

®op Ngg)l}{/eMme HenocraTouHbii JocraTounsbrit Cpennuit Bricokuit
YpOBEHb YpOBEHb YpOBEHB YpOBEHB

b1.0.02 -3.3 | Obyuaronuiics He | OOyyaromuncs OO6yuarommiics ¢ | OOyvaronuiicss ¢
3HaeT oOmienpuHA- | cnabo 3HaeT 00- | He3HAYUTENbHBIMU | TpeOyeMol cTere-
Tble METOJbl pac- | IIENPUHAThIE Me- | OIIMOKaMHU U OT- | HbIO TMOJHOTHl U
yéra 103 ymoOpe- | Toapl pacdyé€ra 103 | AENbHBIMH TPOOE- | TOYHOCTH  3HAET
HUW (B JEHCTBYIO- | yaoOpeHui (B | mamu 3HaeT 00IIe- | OOIIETPUHSTHIC
IeM BEIIECTBE U | IEHCTBYIOIIEM MPHUHSITHIE METOJBI | METOABI  pacuéra
¢dbuzmveckoil Mac- | BemecTtBe u pusn- | pacuéra 103 yno0- | 103 ymoOpeHuil (B
ce) MoJ IUIaHMpY- | YECKOM Macce) moj | peHuid (B Ael- | AeicTByromEeM

EMYIO yposaii-

HOCTb

IJIAHUPYEMYIO
YPOKAHOCTh

CTBYIOILIEM BeIlle-
cTBe M (¢usmye-

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

[IJIAHUPYEMYIO YPOXKanHOCTb

YPOKAMHOCTh

b1.0.02 - V.3 | OGyyaromuiics He | OOyuaromuiics Obyuaronuiics Ob6yuarouuiics

yMEET PpacCUMTHI- | CIab0 yMEeT pac- | yMeeT C HEe3Hauyu- | yMeeT pacCUUThI-
BaTh JIO3Bl YAOO- | CYUUTHIBATh O3Bl | TEIBHBIMU 3a- | BaTh JIO3BI YHO00-
penuii (B jgei- | ynoOpeHuit (B | TpyaHEHUSIMU penuit (B Oeu-
CTBYIOIIEM Bellle- | IEHCTBYIOIIEM paccuuTHIBaTh J10- | CTBYIOLEM BeIIe-
CTBe U (usnue- | BemecTBe U Pu3n- | 36l ynoOpeHuit (B | cTBe ©  (pusnue-
CKOM Macce) IMOoJ | YECKOM Macce) MoJl | JeHCTBYIOIIEM CKOM Macce) Moj
IUIAHUPYEMYIO IUIAHUPYEMYIO BellecTBe U (HU3H- | IIIAHUPYEMYIO
YPOKAHOCTh C | YPOXKaHHOCTD C | YecKoM Macce) MoJl | ypo:KalHOCTh c
UCIIOJIb30BAHUEM | MCIIOJIb30BAHUEM | TUIAHUPYEMYIO HCIIOJIb30BaHNEM
OOIIETTPUHATHIX OOIIETTPUHATHIX YPO>KaliHOCTh C | OOLIENPUHATHIX
METOJIOB METOJIOB UCIIOJIb30BaHUEM | METO/IOB

OOIIETTPUHATHIX

METOJIOB

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

BJIaJIEET oOmre- | caabo BJafeeT | HEOOJNBIIMMU  3a- | CBOOOMHO BIIALEET
MPUHATBIMU METO- | OOIICTIPUHATHIMU | TPYAHCHUSIMH OOIIETTPUHSATHIMH
JlaMu pacu€ra 103 | METOJAMH Pacyéra | BIagceT oOmre- | MeTogamMu pacuéra

ynoOpenuit (B
JEUCTBYIOIIEM
BelecTBe u (pusu-
JeCcKOl Macce) 1o
IUIAHUPYEMYIO
YPOKATHOCTh

103 ynobpeHuii (B
JEUCTBYIOIIEM
BelecTBe u (pusu-
JeCcKO# Macce) 101
IUIAHUPYEMYIO
YPOKAITHOCTh

HpI/IHSITI:IMI/I MECTO-
JlaMu pacu€ra 103
ynoOpeHuit (B
JIEUCTBYIOIIEM
BellecTBe U (Hu3u-
YeCKON Macce) 101
IUIAHUPYEMYIO
YPOKAMHOCTh

03 ynoopeHuit (B
JIEUCTBYIOIIEM
BellecTBe U (Husu-
YeCKON Macce) 101
IUIAHUPYEMYIO
YPOKAHOCTh

NJ-3nk-¢ CocTaBiseT miaH pacrpeeneHus yIo0peHuii ¢ co0oieHueM HayqHO-000CHOBAaHHBIX

MIPUHITATIOB TIPUMEHEHUS YA00pEeHUI 1 TpeOOBaHUN IKOJIOTHIECKON O€30IacCHOCTH

Kputepun u mkana orieHUBaHUS pe3yabTaTOB 00YUYEHHUS MO UCHUIUINHE

dopmupyembie - = = =
3VH Henocratounsrit JlocTaTo4HbIH Cpennuii Beicoknii
YPOBEHb YPOBEHb YPOBEHB YPOBEHB
b1.0.02 - 3.4 | OGyuaromuiics He | OOyuaromuiics OOyuatommiics ¢ | OOyyaromuiics ¢
3HaeT OCHOBHBIC | CTa00 3HACT OC- | HE3HAYUTENBHBIMU | TpeOyeMOl cTerie-
TIPUHITUITBL CO- | HOBHBIE MpPHUHLM- | OIIMOKAMU UM OT- | HIO TIOJTHOTBHl U
CTaBJICHHWS TUIaHA | MBI  COCTaBJICHHS | JCIBHBIMU MpPOOE- | TOYHOCTH  3HAeT
pacripenieneHus IUTaHA  pacrpese- | JaMH  3HAaeT OC- | OCHOBHBIE  IPHH-
yIoOpeHuid ¢ Co- | JIeHUus yIOOpEeHWH | HOBHbIC MPHHIU- | IUIBI COCTABJICHUS
OmoJleHueM Hayd- | ¢ COONIOJEHHEM | bl  COCTaBICHUS | TUTAHA  pacrpee-
HO-O0OCHOBAHHBIX | HAYYHO- iaHa pachpene- | JeHus yaoOpeHui
npuéMoOB  TNpUMe- | 000CHOBAHHBIX JeHus ynoOpeHuil | ¢ coOIroAeHUuEM
HEHUsI yHOoOpeHui | mpuéMoB TIpUMe- | ¢ COOJIIOJICHHEM | HAy4HO-
u TpeOOBaHUH | HEHUSI YHOOpEHMI | HAyYHO- 000CHOBaHHBIX
IKOJIOTUYECKOMN " TpeboBaHMil | 000CHOBAHHBIX npuéMOB  MpUMe-
0e30macHOCTH JKOJIOTUYECKON npuéMOB  TMpHUMe- | HEHUsL yIO0OpeHHit
0€301acHOCTH HEHUS YHAOOpeHUH | u TpeboBaHUH
U TpeOOBaHUH | SKOJOTHUECKON
9KOJIOTUIECKOM 0€30MacHOCTH
0€3011aCHOCTH
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b1.0.02 - V.4 | Obyuatouuiics He | OOyyaromunics OO0yuarommiics OO0yuarommiics
YMEET COCTaBJIATH | CIa00 YMEET CO- | yMEeT C HEe3Hayu- | yMEeT COCTaBIsTh
IUIaH pacrpesene- | CTaBsATh IUJIaH | TeJIbHBIMU 3a- | IUIaH pacrpenere-
HUS ynoOpeHuil cC | pacmpelnencHus TPYOHEHUSIMU CO- | HUSL yIOOpeHHid ¢
coOIroIeHrEM ya0OpeHuil ¢ CO- | CTaBIATH IUIaH | COOIOIEHUEM
Hay4YHO- ONMoJIeHuEM Hayd- | pacrpeaeieHus HAy4YHO-
000CHOBaHHBIX HO-O0OCHOBAHHBIX | YIOOpPeHHH ¢ CO- | 000OCHOBaHHBIX
NPUHIMIIOB  TPHU- | MPUHIUIIOB TpU- | OMIOJICHUEM HAy4- | IPUHIUIIOB  TIPH-
MEHEHHUsI yaoOpe- | MGHEHUsl yaoOpe- | HO-OOOCHOBAaHHBIX | MEHEHHUsl yHo0pe-
HUW 1 TpeOOBaHWM | HMM M TPeOOBaHW | MPUHIIMIIOB TPHU- | HUH U TpeOOBaHUH
JKOJIOTUYECKON 9KOJIOTUYECKON MEHEHHUs1 yJo0pe- | 9KOJIOrHYEeCKOn
0€301acHOCTH 0€301acHOCTH HUW U TpeOoBaHUM | 6€30MMaCHOCTH
JKOJIOTMYECKOU
0e30MacHOCTH
b1.0.02 - H.4 | Obyuarouuiics He | OOyyaromunics OO6yuarommiicss ¢ | OOydJaronuiics
BIIQJICET METOAAMH | clabo BIaJeeT Me- | HeOONbIIUMU  3a- | CBOOOJHO BIIaJIEET
U cnocobamMu co- | TOZaMH U CIIOCO- | TPYAHEHUSIMHU METOJJaMH U CIIO-

CTaBJICHUA I1J1aH
pacnpeeeHus

ynoOpeHuir ¢ co-
OJIfoZICHNEM Hay4-
HO-000CHOBAHHBIX
MPUHIIMIIOB  IIPH-
MeHeHus: yno0pe-
HUW U TpeOoBaHUH
JKOJIOTHYECKOMH

0e30IMacHOCTH

0aMH COCTaBJIECHHUSA
IJIaH  pacrpezerne-
HUS y#noOpeHHil ¢
coOIroIeHrEM
Hay4YHO-
000CHOBaHHBIX
MPUHIINIIOB  TPU-
MEHEHHs ynoope-
HUW U TpeOoBaHUH
3KOJIOTHYECKOM
0e30macHOCTH

BJIAJEET METOAAMU
U croco0aMu co-
CTaBJIEHUSA  IUIAH
pacnpeeeHus

ynobpenuit ¢ co-
OJIFoZIcHUEM Hayd-
HO-000CHOBAHHBIX
MPHUHIIMIIOB  TPH-
MEHEHHUsI ynobpe-
HUIl 1 TpeOoBaHUH
9KOJIOTHYSCKOU

0e30MmacHOCTH

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

[NPUHLUIIOB  IIPH-
MEHEHHUs ynoope-
HUW U TpeOoBaHUH
3KOJIOTHYECKOM

0€30I1acCHOCTH

NI-4nk-¢ Onipenenser o01yto MOTpeOHOCTh B yTOOPEHUAX U COCTABIISAET 3asiBKM HAa UX IPUOOpEeTEeHUE

Kputepuu u 1mikana olleHUBaHUS PE3yIbTaTOB 00YUYEHUS MO AUCLUILTHHE

®op Ngg)l}{/eMme HenocraTouHbii JocraTounsbrit Cpennuit Bricokuit
YpOBEHb YpOBEHb YPOBEHb YPOBEHb
b1.0.02 -3.5 | OGyuarotuiics He | OOyuaromuncs OO6yuarommiics ¢ | OOyqaronuiicss ¢
3HaeT cmocoObl U | cmabo 3HAeT CHO- | He3HAYUTENbHBIMU | TpeOyeMol cTere-
npuéMbl  ompeze- | COObl M TMPHUEMBI | OMOKAMH W OT- | HBIO TOJHOTBI U
JeHus oOIel mo- | ompeneneHus 00- | NeNbHBIMU TNpo0e- | TOYHOCTH  3HAEeT
TpeOHOCTH B | e TOTPEOHOCTH | JIJaMH 3HAeT CIO- | CIOCOOBI W TpHUé-
yIOOpEeHUsAX U CO- | B yNOOpeHUsX U | coObl M TpHEMBI | MBI  ONpEACICHHUS
CTaBJICHUW 3asBKHU | COCTaBJICHUU  3a- | ONpeAesieHuss 00- | o0mieit moTpeOHo-
Ha WX MpHOOpeTe- | IBKM HA HMX NpU- | e MOTPeOHOCTH | CTH B YAOOpPEHHSIX
HUE oOpereHue B YIOOpPEHUSAX U | H COCTaBJICHUH
COCTaBJIGHUH  3a- | 3asBKU Ha MX NpH-
SBKM Ha WX TpH- | OOpeTeHHE
oOpeTeHne
b1.0.02 -V.5 | Obyuatouuiics nHe | OO0yyaromunics OO0yuarommiics OO0yuarommiics
yYMEET OIpeNeNaTh | ci1abo YMEET | yMeeT C HE3HauyH- | yMEET OIpeaesiTh
o0myro  moTped- | ompenensaTb  00- | TEIbHBIMU 3a- | o0mryr0  motpeo-
HOCTh B yaoOpe- | IIyI0 MOTPEOHOCTH | TPYAHEHUSMHU HOCThb B yHoOpe-
HUSIX M COCTAaBIAITh | B YAOOpPEHHSIX U | OMPEAENsATh  00- | HUSX M COCTaBIISITh

3asBKHU Ha UX IIpHU-

COCTaBJISAATh 3as1BKU

HIYI0 MOTPEOHOCTH

3asBKHW Ha UX TIpH-
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oOpereHue

Ha WX mpuodpere-
HHUC

B yHOOpEeHUsX U
COCTaBIISITh 3asBKH
Ha WX Mpuoodpere-
HUE

obperenue

b1.0.02 - H.5 | Obyu4arouuiics nHe | OOyyaromunics OO6yuarommiics ¢ | OOy4Jaronuiics
BIIaJIeeT crmocoba- | cnabo BIIaJICeT | HEOONMBIIMMH  3a- | CBOOOJHO BIaJEET
MU  OMPEIETCHUs | CIIoco0aMu  ompe- | TPYAHCHUSIMHU criocobaMu  orpe-
obmieit moTpeOHO- | meneHus — oOmIel | BimageeT cmocoba- | geneHus — oOIei
CTH B YHOOpEHHUSX | MOTPEOHOCTH B | MM  ONpeAeNeHUs | TOTPeOHOCTH B

U COCTaBJICHHSI 3a-
SBKM Ha HX IpHU-
obOpereHue

yIOOpeHUusx u co-
CTaBIJICHUS 3asBKU
Ha WX Mpuodpere-
HHE

o0mieit morpebOHO-
CTH B yJIoOpeHHusx
U COCTaBJICHHS 3a-
SBKH Ha WX IPH-

yIO0OpEeHUsIX U Co-
CTaBJICHUSI 3asBKU
Ha WX mpuodpere-
HHE

oOpeTeHune

3. TunoBble KOHTPOJIbHBIE 32JaHNUS U (MJIH) HHbIEe MaTepUAaJIbl, He00OX0AMMBbIe /11l OLlEeHKH
3HAHUIi, YMeHUIi, HABLIKOB U (MJIH) ONBITA JeSTeJIbHOCTH, XapaKTEePU3YHIIUX
c¢()opMHPOBAHHOCTH KOMIIETEHIHI B Mpolecce OCBOEHUSI I CUMILIMHBI

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

1. Arpoxumusi [ DJIEKTPOHHBINA pecypc] : METOAUYECKUE YKa3aHUsI M0 U3YYEHUIO JUCUUIUIUHBI U
3aJJaHuA JUIs KOHTPOJIBHOM paboThl IIst 00ydaronuxcs 1Mo nporpaMmam OakanaBpuara (3ao4Has ¢op-
Ma 00yueHus1)[no Ha-npaBieHusaM moarotoBku: 35.03.05 «CamoBoactBo», 35.03.07 «TexHomorus
MIPOU3BOJICTBA U NEPEPAOOTKU CENIbCKOXO3UCTBEHHOM MpoaAyKIuK»] / coct. CunsiBckuit U. B. ; FOx-
Ho-Ypansckuii 'AY, UactuTyT arposkonorun .— Muacckoe: FOxno-Ypansckuii 'AY, 2020 .— 35
c. http://nb.sursau.ru:8080/localdocs/iae/ppm162.pdf

2. XWMHYECKUN COCTaB M TMUTAHHUE PACTCHHH [DIEKTPOHHBIA pecypc] : ydeOHO-METOo.
yKa3aHUs 1715 1Tab0paTOPHBIX 3aHATHH [ GakanaBpoB OUYHOM M 3a04HOM (opM 00ydeHUs HampaBiie-
Huit 35.03.03 Arpoxumus u arponouBoBeaeHue; 35.03.04 Arponomus; 35.03.07 TexHonorus mpous-
BOJICTBA U TEepepabOTKU celabcKoxo3siicTBeHHoU mponykuuu] / KOxHo-Ypansckuit I'AY, UHCTUTYT
arpoakosioruu ; coct. M. B. CunsiBckuit. - 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
«Arpoxumus» JUIs OaKalaBpOB OYHON M 3a04HON (opM 00yueHHs], 00yUarOIUXCs IO HAPABICHUSIM
noarotoBku: 35.03.03 Arpoxumus u arpornouBoBenenue, 35.03.04 Arponomus, 35.03.05 CamoBon-
ctBo / coct. U.B. Cunssckuii ; FOxno-Ypansckuii ['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 : ydeOHO-MeToAn4ecKas pa3paboTka 1o
TUCLUUIUIMHE «ATpOXUMHUs» Ui OakajJaBpOB OYHOM W 3a04HOM (popM oOydeHHs, 0O0yHaroUUXCs 1O
HanpasieHusM noarotoBku: 35.03.03 Arpoxumus wu arponouyBoBeaeHue, 35.03.04 ArpoHomus,
35.03.05 CamoBoactso / coct. 1.B. Cunsckuii ; KOxno-Ypansckuit I'AY, UHcTuTyT arposkonorun
— Mmuacckoe:  HOxuno-Ypansckuit  I'AY, 2020 .— 34 c¢. — Pexum  Jocty-
na: http://nb.sursau.ru:8080/localdocs/iae/ppm160.pdf

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

B nanHOM paszgene METOAMYECKUE MAaTEPUAIIbI, ONPEAEISIOIINE TPOLEAYPhl OLEHUBAHUS 3HA-
HUM, YMEHUN, HaBBIKOB, XapaKTepU3YyIOMKX 0a30BbINA 3Tanm (GOPMUPOBAHUS KOMIETEHIIUN 1O TUCIIU-

32




IUTMHE «ATPOXUMUS», TPUBEICHBI MPUMEHUTEIHHO K KXKIOMY U3 HCIIOJIB3YEMBIX BHIOB TEKYILETO
KOHTPOJISl YCIIEBAEMOCTH U IPOMEXKYTOYHOM aTTECTAllMU 00YyJarOIIHXCSl.

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

4.1.1. Oruér no naboparopHoii padote

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

HIkana Kpurepun oueHuBanus

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

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

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

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

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

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

Hlkasna Kpurepun oneHuBaHusi

- 00yJaromuiics MoJHO YCBOMJI y4eOHBINH MaTepua;

- MPOSIBJISIET HABBIKA aHalM3a, 0000IIEHNS, KPUTUUECKOTO OCMBICIICHUS H
BOCTIPUATHS MH(OpMALIMK, HABBIKUA ONKCAHHUS OCHOBHBIX (PM3UYECKUX 3a-
KOHOB, SIBJICHUI U TIPOLIECCOB;

- Marepua U3JI0KEH rPaMOTHO, B ONPEIEIECHHON TOTUYECKON MociieqoBa-

Onuenka 5 i

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

Ouenka 4

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

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

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

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

- HEMOJHOE 3HAaHWE TEOPETUYECKOTO MaTepHaa; OOyJaroIuics HE MOXKET
MIPUMEHUTH TEOPHIO B HOBOM CHTYaITUH.

OneHka 2
(HEy1OBJIETBOPUTEIILHO)

- HE PaCKphITO OCHOBHOE COZIepKaHKe yueOHOro Marepuara,

- 00HaApY)KEHO HE3HAHHE WJIW HETIOHMMaHHE OOJIbIIeH WM Hanbosiee Bax-
HOM 4acTH y4eOHOro MaTepHuana;

- JIOTYIICHBI ONIMOKU B ONPEACTICHUN TIOHSATHH, TIPU HCIIOJIL30BAHUN TEP-
MUHOJIOTUH, B ONHUCAaHUM (PU3UYECKUX 3aKOHOB, SBJICHUN U IPOLIECCOB,
pelIeHUH 3a]a4, KOTOPBIE HE MUCIPABICHBI MOCIE HECKOJIBKUX HaBOJSIINX

BOITPOCOB.

4.1.2. TectupoBanue

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

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

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

1. Kak pacTeHus ycBanBarOT MUTATENIbHbIE BEIIECTBA?

A) Y3 TIOYBBI ¥ BO3/1yXa;

b) u3 nouBkr;

W3 mouBkl, BOJIBI M BO3/TyXaA.

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

b) sanemenThI muTaHUS;

B) Teno, aiieMeHTHI MUTaHUS, CBET.

3. OcHOBHast yacTh OOIIEH MacChl CyXOTro BEIIeCTBa

A) OenKu, )KUPHI, YTIICBOIHI;

b) Genku u KupsI;

B) 6enku u yriaeBoabl.

4. Macca cyxoro BemiecTBa B ToMarax, nepiax 1 orypuax:
A) 4-8%;

b) 5-10%;

B)2-3%;

5. Macca cyxoro BellecTBa B 3JaKax:

A) 85-88%:;

b) 90-95%;

B)70-80%.

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

b) yrnepon, Bonopon, a3or;

B) Bomopona, a3zoT, kuciopoa.

6. ®arouTo3 3TO:

A) 3axBat KJIETKOW TBEPJIbIX YaCTHIL;

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

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

B) 3axBaT 1 TBepIbIX U KUJIKUX YACTHII.

7. IlugOIMUTO3 3TO:

A) 3axBaT KaneJb KUIKUX BEIIECTB;

b) 3axBar TBepABIX YACTHII;

B) 3axBaT 1 TBepIbIX U KUJKUX YACTHII.

Kanuiinvie yooopenus

1. Ponpb Kanus B KU3HU pacTEeHUI?

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

6) Co3nmaet OiaronpusiHbIe YCIOBHUS.

B) OTnyruBaeT BpeIUTeNeH.

2. KpynHble MECTOPOXKICHHS KaTUHHBIX COJICH?

a) CackaueBaHCKOE MECTOPOKICHUE

0) BepxHekaMckoe MEeCTOPOXKICHUE

B) OTO XuMu4ecKkas Gpopmyia, co3gaHHas HCKYCCTBEHHO

3. Kak noiy4aroT XJIOpUCTBIN Kaauii?

a) B3aumoelicTBHEeM THAPOKCUIA KU C COJISTHOM KHCIOTOM:
KOH + HCI — KC1 + H,0

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

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

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

a) 'ymyc

0) Onunku

B) MbuIbHAs BOJA

Muxposnemenmuol u MUKPOYOOOpeHuUs

1. MUKpO37EMEHTBI —3TO

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

o6)N ,P K .S ,Ca Mg

B)Al, Br, Z, H20

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

6)0,1-1%

B)3-5%

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

0) JlepHOBO-TIOI30UCTHIE

B) CyTJIMHUCTHIE.

4.Henoctatok Zn B pacTEHUAX IPU3HAKU

a) XJ10p03 ¥ pO3ETOYHOCTh

6) CyXxocCTh BETOK

B) Onanenne ¥ THUEHUE TIJI0JIOB.

Opeanuueckue y0oopeHus.

1.YTo0 BXOIUT B COCTAaB HaBO3a

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

0) TBep/ible BbIACIECHUS KUBOTHBIX, TOJCTHIIKA

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

a) Azot, ¢pochop, Kanuii

0) Azort, pochop, KaabIuit

B) @ocdop, kanpuuit

3. I'maBHas 3aada pallMOHAIILHOTO XpaHEHUsI HAaBO3a

a) YMEHBIINUTH MOTEpU aMMHUaKa

0) YBennuuTh MOTepU aMMHAKa

4. K yemy MpUBOJIUT OTCYTCTBHUE WJIM HEJOCTATOK TOICTHIIKH
JUIS HaBO3a

a) Bce ykazaHHbIE HUKE BapHaHThI OTBETOB

0) yTeuka HaBO3HOM KUKHU

B) O0JbIlIMEe TOTEPH AMMHAYHOTO a30Ta

') YMCHBIIIAET HAKOTJICHUE HaBO3a B XO3SHUCTBE

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

a) Topd, cyxoit meperHoit, mMopomKoBUAHBIN cyniepdocdar

0) MOPOIIKOBUIHBIH cynepdocdaT

B) Topd, cyxoii mepersoi

I') CyXOH MeperHoii, NOpOIKOBUIHBIN cynepdocdar

6. U3 gero cocrout Topdh?

a) paCTUTEIHHBIX OCTATKOB, MUHEPAJIbHBIX BEIIECTB

0) MUHEpAJTbHBIX BEIIECTB

B) PaCTUTENBHBIX OCTATKOB

7.4T0 MpOUCXOIUT MO BIUSHUEM HaBo3a ¢ Tophom?

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

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

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

8. K oprannueckum ynoOpeHHUsIM OTHOCSTCS

a) Topd

0) cynbdar xanus

B) MOUEBHHA

r) cynepdocdar

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

a) IepenpeBIIUM

0) CBEXKUM

B) MOJyNEPENPEBIIUM

I') IEPETHOEM

) KJIACCHYECKUM

10. CBexuit HaBO3 —3TO

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

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

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

11. Kakoe conepxanue BOAbI B OJIYXKHUJIKOM HaBO3€e?

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

B) Oonee 93 % Boxbl

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

a)9

0)1

B) 3

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

a) Ui

0) KOMITOCT

B) KypUHBII IOMET

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

a) BEpXOBOi1

0) HU3UHHBIHI

B) NEPEXOTHON

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

0) II0J0BO-STOAHBIX KYJIBTYP

B) KapTo(ensi, KOpPMOBBIX KOPHEILIOI0B

') KOPMOBBIX KOPHEIUIOAO0B, TI00BO-SITOJAHBIX KYIbTYP

4. TIpupocT yporkas 3a c4eT yaoopeHui

A)50 %;

b) 100%;

B) 20%.

5. IIpu Hepocratke docdopa pacTeHUE UMEET:

A) TEMHO-3€JIEHYIO0 OKPAcKYy;

b) xentyro okpacky;

B) xento-3enenyio okpacky.

6. ModeBuHa (KapbamMuI) OTHOCUTCS K ...

a) aMHJIHBIM YOpEHUsAM

0) aMMHAYHO-HUTPATHBIM YAOOPEHUSM

B) aMMHAYHBIM YIOOPEHUSIM

7. MoueBuHa 1151 yTIOOpEHUA BBITYCKAETCA B ...

a) rpaHyJIMPOBAaHHOM BUJE

0) >KUJIKOM BUJIE

B) B BUJIC KPUCTAUTHYECKOTO BEIIESCTBA

8.Ilpusnaku nedpunura Mo B pacTeHHSIX.

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

B) OrpOMHBIE ¥ TEMHO 3€JICHbIE JTUCThS

9.Henocratok B B pacTeHusix.

a) YMCHBIIICHHE KOJI-Ba IIBETKOB, OITaICHUC 3aBs3CH

0) CyxOoCTh | OIaJIcHUE JTUCTHEB

B) 'HUeHue oT KOpHS

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

a) OCEHBIO

0) BecHOU

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

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

a) 0,2 xr

0) 0,5kr

B) 1 kr

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

a) a30THBIC YI00pCHUS

0) KanuiHbIe yI00peHus

B) bochopHbIe yaoOpeHus

3. Kakoe conepkanue a30Ta B MOUEBUHE

a) 46%

6) 34,6%

B) 24%

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

0) HUTpAT aMMOHUS

B) XJIOpHJI Kajus

5. K kakuM ynoOpeHHsiM OTHOCUTCS KabI[UeBasi cenuTpa?

a) HUTPATHBIM YI0OpEHUSIM

0) aMUIHBIM YAOOpEHHSIM

B) aMMOHUWHO-HUTPATHBIM yI00pECHUSIM

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

0) KaJbIIEBas CETUTPA

B) HUTpAT HATpUs

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

a)50-100rpamm/rextap

6)10-50rpamm/rexTap

B)100-150rpamm/rexTap

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

a)35-50%

6)15-20%

B)5-10%

9.Ilpusnaku nedpunura Mo B pacTeHUSIX.

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

B) OrpOMHBIE ¥ TEMHO 3€JICHbIC JTUCThS

10.Henocrartok B B pacTeHusix.

a) YMCHBIIICHHE KOJI-Ba IIBETKOB, OITaICHUC 3aBs3CH

0) CyxOoCTh | OIaJIcHHUE JTUCTHEB

B) 'HUeHue oT KOpHS

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

0)10-50kr/rexTap

B)100-200kr/rexTap

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

0)1-5kr/rexrap

B)S-10kr/rexrap

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

a) KOTJIOBAHHOT'O THIIa

0) HA3eMHOT'0 THIIA

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

0) cynbdaT aMMOHUS

B) KapOOHAT aMMOHUS

3. K aMMOHMITHBIM y1OOpEHUSM OTHOCHUTCH ...

a) cynb(haTr aMMOHUS

0) aMMOHMI{Has1 cCeuTpa

B) CyJIb(OHUTPAT AMMOHUS

4. Kakoe coznep:kaHue a30Ta B aMMHAauyHOU cenuTpe?

a) 34%

0) 24%

B) 16%

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

a) KaTMOHBI IPOHUKAIOT B MEKIIAKETHBIE TPOCTPAHCTBA

0) paciIerieHneM yTeM BbICTIEHUS KUCIOT PACTEHUSIMU

6. B xakux opmax coepKuTcs Kajauii?

a) ['panynbl

0) [lnactsr

B) PacTBOp

7. OxapakTepu3yiTe JOCTYIHOCTD I PACTEHUH Pa3IMUHbIX
dhopm kamus?

a) Kanuii nouBeHHOr0 pacTBopa (BOJOPaCTBOPUMBIiL)

0) Kanuii moryomeHHbIH (0OMEHHBIN )

B) Kanuit HeoOMeHHbIH ((hUKCHPOBaHHBII)

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

0) [TorpebmnstoT B 11000M BUIE

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

a) MI3aMeHeHnsIMU (DU3UKO-XUMHUYECKHUX CBOMCTB MIOYB

0) He usmenser cocraB OYBEI

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

OJIroIeHueM Hay4qHO-
000CHOBAaHHBIX TPUHIIUIIOB
pPUMEHEHHS yI00pEeHUH 1

TpeOOBaHUH IKOJTOTHIECKOM
0e30macHOCTH

1. Kakoe KOau4ecTBO Kaiausi COAEPKUTCS B OYBE CEPO3EM?

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

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

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

2.Pacder ynoOpeHust 111 BHEKOPHEBOM OJAKOPMKH Mo ymoope-
HUH

a)50-100rpamm/rextap

6)10-50rpamm/rexTap

B)100-150rpamm/rexTap

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

a)35-50%

6)15-20%

B)5-10%

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

a) oxoio 0,5

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

B) 0k0:10 2,0

r) okoio 3,0

1) okoJo 5,0

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

a) HaBO3 Ha TOP(SIHOM MOICTHIIKE

0) HaBO3 Ha COJIOME

6.CKOJIBKO KI' BHOCST B [TIOYBY OOpMarHuBbIE YI0OpEHUsI.
a)60-100kr /rexTap

0)10-50kr/rexTap

B)100-200kr/rextap

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

0)1-5kr/rexrap

B)S5-10kr/rexkrap

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

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

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

4.1.3. KonTponbpHas paboTa

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

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

Kpurtepuu omneHKH KOHTPOJIBLHON paOOThI (TabJl.) TOBOASATCS A0 CBEIEHHUS CTYJACHTOB Ha yCTa-
HOBOYHOM Jekiuu. CojepkaHue, MOPSIOK BHIIOTHEHUS U TpeOOBaHMS K OQPOPMIICHUIO M3JI0KEHBI B
METOAMYECKUX YKa3aHMUIX K BBIITOJIHCHUIO KOHTPOJIIBHOU pabOThl: ArpoXuMus [ DNEKTPOHHBIN pecypc]
: METOJUYECKHE yKa3aHUs 10 U3YYCHHUIO TUCIUIUIMHBI U 3a/IaHus ISl KOHTPOJIBHOU pabOThI AJist 00Y-
YaIOUIUXCs 10 MporpaMMamM OakanaBpuara (3aouHas hopma 00ydeHus)[110 HANPaBICHUIO TTOATOTOBKU
35.03.04 «Arponomusi»] / coct. Cunsisckuii 1. B. ; FOxxno-Ypansckuii 'AY, MHcTuTyT arposkonorun
— Mmuacckoe: FOxHo-Ypanbckuit TAY, 2020 — 37 C.
http://nb.sursau.ru:8080/localdocs/iae/ppm163.pdf

OrneHka 00BSBISETCS CTYACHTY MOCJE MPOBEPKH KOHTPOJIHHOU pabOTHI.

IlIkana Kpurepun oneHuBanus

Ol1leHKa «3aYTEHO» CTYIICHT ITOJTHO YCBOWJI YYCOHBIN MaTepual;

- IPOSIBJISICT HABBIKU aHaJN3a, 0000IIEHNUs, KPUTUIECKOTO OCMBICICHUS U
BOCIIPUATHS HHGOPMAIINH,

- MaTepual U3J0XKEH IPaMOTHO, B COOTBETCTBUH C 3aJlaHHEM, TOYHO HC-
MOJIB3yeTCSI TEPMUHOJIOTHS;

- MOKa3aHO YMEHHUE WJUIIOCTPUPOBATH TEOPETHUUECKUE MOJIOKEHHUS KOH-
KPETHBIMHU TIPUMEPAMH, IPUMEHSITh X B HOBOW CUTYallHH;

- TPOAEMOHCTpUPOBaHA CHOPMUPOBAHHOCTh U YCTOMYUBOCTH KOMIIETEH-
M1, YMEHUH U HABBIKOB;
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- MOTYT OBITH JIOMYIIEHBI OTHA-[BE HETOYHOCTH MPH OCBEIIECHUH BTOPO-
CTETICHHBIX BOMIPOCOB;
- TpeboBaHUs K 0(hOPMIICHHIO PaOOTHI COOTIONCHBI.

- HE PaCKphITO OCHOBHOE COZIepKaHKie yueOHOro Marepuara,

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

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

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

- TpeboBaHus K 0ohopmiIeHHIO PabOTHI HE COOJTIONCHBI.

O1eHKa «HE 3aUTEHO»

4.2. Ilpoueaypsl U OLlEHOYHbIE CPEACTBA JIsl IPOBeAeHHUs TPOMEKYTOYHOM aTTeCTAlluH

4.2.1. 3a4deT ¢ OLIEHKON

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

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

[IpucyrcTBUE Ha 3adere mpenoAaBareneii ¢ qpyrux kadenp 6e3 cOOTBETCTBYIOIIETO pacHopsi-
KEHHSI PEeKTOpa, IPOpPEeKTopa Mo y4yeOHON U BOCIUTATENbHOIN paboTe, 3aMECTUTENS TUPEKTOpa HHCTH-
TyTa 1o y4eOHoii paboTe He JOoIycKaeTcsl.

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

Jlns npoBeeHUs 3a4eTa BeIyIIUi MpernojaBaTellb HaKaHyHe MOJIy4aeT B CeKpeTapuare JIupeK-
TOpara 3a4eTHO-IK3aMEHAIMOHHYIO BEIOMOCTh, KOTOpPasi BO3BpAIIaeTCs B CEKPETapuaT Mocie OKOHYA-
HUS MEPONPUSTUS B IEHb MPOBEACHUS 3aU€Ta UM YTPOM CIIEIYIOIIETO JTHS.

Bo Bpems 3adera oOydaromnyiecss MOT'YT TIOJb30BaThCS C Pa3pelICHHs BEAYIIETO MPENo1aBaTesI
CIPaBOYHON U HOPMATHUBHOMU JIUTEPATYPOH, IPYTUMHU TOCOOUSIMU U TEXHUUYECKUMU CPEJCTBAMH.

Bpemst moaroToBku OTBETa B YCTHOHM (popMe MpH cliade 3adera JOJDKHO COCTABIATH HE MEHEe
20 MuUHYT (1O KETaHUI0 00YYaIOmIEerocsi OTBET MOXKET OBITh TOCPOYHBIM). Bpemsi oTBeTa — He Oomee
10 MunyT.

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

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

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

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

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

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

Hapymenne nUCHUIIIMHBI, CIUChIBAHNE, UCTIONB30BaHNE 00YJaIOIIMMUCS Hepa3pelIeHHBIX Te-
YaTHBIX M PYKONUCHBIX MaTepuaioB, MOOMIBHBIX Tele(OHOB, KOMMYHHUKATOPOB, TUIAHIIETHBIX KOM-
MBIOTEPOB, HOYTOYKOB U JPYTUX BHUJIOB JTHYHOW KOMMYHUKAIIMOHHOW M KOMITBIOTEPHON TEXHUKH BO
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BpeMs 3aueTa 3arpelnieHo. B ciyuae HapymieHus 3TOro TpeOOBaHUS MpernoiaBareNb 00sd3aH yIalIuTh
oOyuJarolerocsi U3 ayIuTOPUHU U MPOCTABUTH EMY B BEIOMOCTHU OLICHKY «HE 3aUTE€HO>.

OOyuaroumMcesl, He CAaBIIMM 3a4eT B YCTAHOBJICHHBIE CPOKH IO YBAXXHUTEIbHON MPUYHHE, UH-
JTUBHIyaJIbHbIE CPOKH MPOBEJIECHHUs 3a4eTa ONPENEISIOTCS 3aMECTUTENEM AUPEKTOpa MHCTUTYTA IO
yueOHOI paboTe.
OO6yyaroniuecs, UMEIOIINE aKaJeMHUECKYIO 3aJJ0JKEHHOCTh, CAI0T 3a4€T B CPOKH, ONpeaes-
emble YHHUBepcuTeToM. MH(pOpMaIus o JUKBUAALUHN 33J0JDKEHHOCTH OTMEYAETCSl B HK3aMEHAIMOH-
HOM JINCTE.
JlomyckaeTcsi ¢ pa3pelieHus: 3aMeCTUTeNs IMPEKTOpa NHCTUTYTA 10 y4eOHOH paboTe 1ocpoy-
Has cJla4ya 3a4eTa C 3alMChI0 pe3yJIbTaTOB B SK3aMEHALMOHHBIH JIUCT.
WHBanuapl U auIia ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3/10pOBbSl MOT'YT CIaBaTh 3a4eThl B
CPOKH, YCTAaHOBJICHHbIC WHIUBUIAYATbHBIM Y4€OHBIM IUIaHOM. MHBanuapl U auma ¢ orpaHuYeHHBIMU
BO3MOXXHOCTSIMU 3[I0pOBbS, UIMEIOIINE HAPYLIEHHs] ONOPHO-IBUTATEIBHOIO ammapara, JOIYCKarTCs
Ha aTTECTAllMOHHBIE UCTBITAHUS B COITPOBOKIEHUH aCCUCTEHTOB-COMPOBOXKAAIOLINX.

[Ipouenypa npoBeneHUs TPOMEKYTOUHOM aTTeCTAllUU Il OCOOBIX cllydaeB u3joxkeHa B «[lo-
JIO)KEHUU O TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH M IMPOMEKYTOYHOM aTTecTaluu OOy4arouuxcs IO
OIIOII 6akanaBpuara, criermanurera u Mmaructparypsi» ®I'BOY BO I0xHO-Ypansckuii [AY.

OneHouHBbIE CpesicTBA

Kox u HaumenoBanue

Ne WHJIUKATOpa KOMIIe-
Bomnpocs! k 3auety
TEHIINH
1 | 1. Arpoxumusi, KaK HayKa, €€ 3a/1auy, IPeAMET U METO/Ibl CCIIEIOBAHUS.
2. UcTtopus pa3BUTHS arpOXUMUYECKUX 3HAHUU.
3.BoznyniHoe ¥ MOYBEHHOE MUTAHUE PACTEHUH. N-Tonk-1
4. CoBpeMEHHOE MPEJCTABICHUE O MEXaHW3MaX MOTJIONIEHUS 3JIEMEHTOB | MIcronb3yeT  OCHOB-
MUTaHUS PaCTCHUSIMHU. Hbl€ 3aKOHBI ecTe-
5. ConepxaHue B paCTEHUSIX U BBIHOC C YPOXKAEM CEIIbCKOXO03SIMCTBEH- CTBEHHOHAY4HBIX

HBIX KYJBTYp 3JI€EMEHTOB TUTAHUSA.

6. [loHsTHE MaKpO3JIEMEHT MUTAHUS PACTEHUN, UX POJIb B IUTAHUU U
MPOAYKTUBHOCTH PACTEHUM.

7. IloHATHE MUKPODJIEMEHT IIUTAHUS PACTCHUH, UX POJIb B INTAHUU U
MPOAYKTUBHOCTH PACTEHUM.

8. BausHue BHEIIHUX YCJIOBUI CPE/bl HA NIOTJIONICHUE YIEMEHTOB MUTA-
HUS PACTECHUSIMH.

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

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

11. ITornmorurensHast cHocOOHOCTH M MOTJIOMIAOIIMI KOMIUIEKC [IOYB, X
3HAUEHUE B IUTAHUU PACTEHUH.

12. ArpoxuMusi KHCJIBIX TIOYB, UX MEIUOpPAIIU.

13. ArpoxuMus COJTOHYAKOBBIX M COJIOHIIOBBIX TIOYB, UX MEIHOPAIUS.
14. Kimaccudukanusi MUHEpaTbHBIX YA0OpEHUH.

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

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

17. TIpoueccsl aMMOHM(pUKAIMY, HUTpU(DUKALUH, TeHUTpU(PUKALIIU —
UX OTpULATENbHAS U MOJIOKUTENIbHAS POJIb B TUTAHUU PACTEHUM a30TOM.
18. Kiaccuduxanus a30THbIX yI00peHuil, ChIphE U1 MPOU3BOJICTRA,
KpaTKasi XapaKTepUCTHKa.

19. Hutpatusie yno0peHus, UX XapaKTEpUCTHKA U TEXHOJIOTHS ITpUMe-
HEHUS.

20. AMMOHUIHBIE YI0OpEHUs], UX XapaKTEPUCTHKA U TEXHOJIOTHsI IIPH-

TUCUUIUIAH JIISL  pe-
IMCHUA CTaHAAPTHBIX
3agay B oOJjlacTH ar-
pOHOMUH C IpHUME-
HEHHEM HHQOpMaIn-
OHHO-

KOMMYHHKAI[MOHHBIX
TEXHOJIOTUHN
NA-111K-6

Bri6upaer OTTH-
MajbHbIC BU/IBI

yA0OpeHu# ¢ ydeToMm
OMOJOTUYECKUX OCO-
OCHHOCTEH KYJIbTYp U
MTOYBEHHO-
KJIIMMaTHYECKHUX
YCJIOBUM
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MEHEHHUSI.
21. AMMOHUIHO-HUTpATHbIE yIOOPEHNUs, X XapaKTEPUCTUKA U TEXHO-
JIOTHUS IPUMEHEHUSI.
22. AMuzHble ynoOpeHus, X XapaKTepUCTUKA U TEXHOJIOTUs IPUMEHe-
HUSL.
23. Kunkue a30THBIE YIOOpEHHS, UX XapaKTEPUCTHUKA, TEXHOJIOTHS
MPUMEHEHHUS.
24. ®ochop B )KU3HU PACTEHU, COAepkaHue U cocTaB Gocdopa B 1moy-
BE.
25. Knaccudukanust pochopHbIX ynoOpeHuH, ChIphE 11 MPOU3BOJICTBA,
KpaTKasi XapaKTepUCTHKA.
26. BogopactBopumsie ¢pochopHbIE yIO0OpEeHHs, X XapaKTEPUCTHKA U
TEXHOJIOTUS] IPUMEHEHUSI.
27. JIumoHO-IIUTPATHO pacTBOpuMBbIC (pocopHbIe yIoOpeHus, X xa-
PaKTepUCTHKA U TEXHOJOTHS IPUMEHEHHS.
28. TpynHo pactBopuMbIe GocPOpHBIE YIOOPEHHUS, UX XapaKTEPUCTHKA
U TEXHOJIOTUS IPUMEHEHUSI.
29. Kanuii B )KM3HHM pacTeHUM, COAEP)KAaHUE U COCTaB KaJlvsl B TTOYBE.
30. Knaccudukanus KanuiHbIX yI00peHU, ChIpbE IS MPOU3BO/ICTBA,
KpaTKasl XapaKTepUCTHKA.
31. Xnopconepkaiue KaluiiHble yI00peHHs, UX XapaKTepUCTHKA U
TEXHOJIOTHUS IPUMEHEHUSI.
32. Kanwuiinele ynoOpeHus, He coaepiKalie XJIop, UX XapaKTepUCTUKa U
TEXHOJIOTHS IPUMEHEHUSI.
33. Knaccugukanust KOMIJIEKCHBIX YI0OPEHUH, UX KpaTKas XapaKTepH-
CTHKa, TEXHOJIOTUS TPUMEHEHUS.
1. MuxkpoynoOpeHusi, X 3HaU€HHE U TEXHOJOTHS IPUMEHECHHS.
2. Kunaccudukanust oprannueckux yaio0peHui, uX 3HaYCHHE B 3€M-
JEeETINH.
3. TloacTuimouyHbIil HABO3, TEXHOJIOTUS MPUTOTOBJIEHUS, XPAHEHUS U
ycnoBus 3P(HEKTUBHOTO UCTIOTB30BAHUSI.
4. becnocTUIOYHBIN HABO3 — COCTaB, CBOMCTBA U YCIOBHS dhDek-
TUBHOTO UCIIOJIb30BaHUS.
[ITrunii TOMET — cocTaB, XpaHEHUE U PUMEHEHHE.
6. Cunepanbnbie ynoopenus. Comoma Kak Opranndeckoe yaoope-
HUE.
7. KomnocTsl — BUJIbI, COCTaB, TEXHOJIOTHSI IPUTOTOBICHHS U TIPU-
MEHEHHS B Ka4eCTBE OpraHU4eCKUX y100peHui.
8. Topd, canpornenyt — BUIBI U THUITbI, TEXHOJOTHSI IPUTOTOBICHUS U
HCIIOJIb30BaHUs B KAYECTBE OPraHUYECKUX yI0OpEHUH.
9. He TpaaunmoHHble BUABI OPraHUUECKUX YI0OPEHUH.
Pemenne 3anaumn, 6a30Bbie NpUMepbI:
1. Conmeprxanue a30Ta B 3epHE SPOBOM MIICHUIIBI IPU YOOPKE COCTABUIIO
1,8 %, Bnaxuocth — 21 %. Kakum Oyzaer copep:kanue a3ota Mpu CTaH-
JapTHOU BiaxxHoCcTH (14 %)?
Omeem: 1,96 %
2. Ilpu y6opke Ha TOk goctaBieHo S0 T 3epHa ¢ BIaxHOCThIO 28 %. I1o-
cie mopaboTKH BIAXKHOCTh YMEHBIIIIACH 110 15 %. Onpenenuts Maccy
3epHa mocie noapadoTKH.

b

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

NJI-311K-6
CocraBnsier
pacripeneneHus
ynoOpeHuit ¢ cooto-
JICHAEM Hay4YHO-
000CHOBaHHBIX
NPHUHIUIIOB  TIpUMe-
HEHHsI ynoOpeHud u
TpeOOBaHUN  3KOJIO-
rudeckoi  Gezomac-
HOCTH

IJ1aH

NA-211K-6

PaccunteiBaeT H03EI
ynobpenuii (B neil-
CTBYIOILIEM BELIECTBE
u $pu3nIecKoil macce)
noa  IUTAHUPYEMYIO
YPOXKaHOCTb C HC-
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Omeem 369,6 n/2a
4. Ha xako¥ Mjio1a M MO>KHO MPOBECTH a30THYIO BHEKOPHEBYIO MO/~
KOPMKY O3UMOM MIIEHUIbI, €CIIU AOMyCTUMasl KOHIEHTPaLlKs 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 MOUYEBHHBI M aMModoca B pU3NIECKOM Bece M0
ypOXkal caxapHOM CBEKJIbI, €CJIM PEKOMEHI0BaHO BHECTU N70P100.

Omeem: ammodghoc — 200 ke/ea, mouesunvt — 109 xe/ea
6. I[Tepen moceBOM 371aKOBOI MHOTOJIETHEH TpaBbl PEKOMEHIOBAHO BHE-
cti Noo P1oo Kso. B Hanmmauu umeeTcst ammuayHas cenutpa, ammodoc u
XJIOPUCTBIN Kanuid. OnpenenuTs 103y UX BHECEHHS Ha 1 ra.
Omeem: ammodghoc — 200 ke/ea, ammuaunas cenumpa — 206 xe/ea, xno-
pucmuii kaaut — 83 ke/ea

7. OnpenenuTh HOPMY 1I.B. yIOOPEHUIA, €CITH MO SPOBYIO MIISHUITY Ha
momaas 100 ra BHecu 15 T ammodoca, 10 T XJTopucToro Kamus u S T
MOYEBHUHBI.

Omeem: N3sP75Kso
8. YcTaHOBUTH HOPMY YA0OpEHHMI B KI/Ta IEHCTBYIOIIETO BEIIECTBA, €C-
U o1 KyKypy3y Ha miomaas 200 ra 6s110 BHeceHo 50 T ammodoca u
30 T aMMHa4YHOM CEJIUTPBI.

Omeem: N76Pj2s
9. lns mony4deHus MIaHUPYEeMOU ypOXKaMHOCTH HE0OX0AUMO Ha IIIO0-
maap S00 ra BHecTH 45 T ACHCTBYIONIETO BEIIECTBA a30THBIX yI00pEHUM
u 30 T peficTByromiero Beniecta GochopHbIX yroopeHuii. B xo3siicTse
nMeetrcs ammuadnas cenutpa 150 1, 45 T MoyeBuHbI. CKOJIBKO HEOOXO-
nuMo ripuoopectu ammodoca u 1BoitHOTro cynepdocdara, 4ToOsI yao0-
BJIETBOPUTH MOJHYIO TOTPEOHOCTH B YIOOPECHUSX.
Omeem: 60 m 0soiinoco cynepgocghama
10. ITox myanupyeMbIid yposkaid SpoBOM MIIEHHIIBI B 2 T/Ta TpedyeTcs
100 kr/ra a.B. pochopHbIX ynoOpeHuii, u3 KoTopbix 70 Kr/ra pekoMeH-
JIOBAaHO BHECTH OCEHBIO 1o 3506 1 30 Kr/ra B psiaky mpu nocese. Omnpe-
JIeTTUTH 103y OCHOBHOTO M PSIIKOBOTO BHECEHUS ABOHHOTO cynepdocda-
Ta.
Omeem: 0o nocesa — 143 ke/2a, noxanvno — 61 ke/ea

MOJb30BaHUEM  00-
H.IerI/IHSITBIX MECTO-
OB

NJ1-4I1K-6
Ompenenser o0mIyIO
noTpeOHOCTh B yH00-
PEHUSIX U COCTaBIIAET
3a8BKHM Ha UX MPHOO-
pereHue

Tadimue.

[Mkana u kpurepuu 1uddepeHIPOBaHHOTO OLICHUBAHUS OTBETA 00YYaIOLIErocs MPEACTaBICHbI B

Ilkana Kpurepun oneHuBanus

3yeTCsl TEPMUHOJIOTHEH;

CBSI3HOTO OIMCAHUS SBJICHUH U IIPpOLIECCCOB;

Onenka 5

CKOH ITOCIeI0BATEIbHOCTH,
(OTIIMYHO)

KpPETHBIMU ITPUMEpPaMU;

1 HaBBIKOB,

CTCIICHHBIX BOITPOCOB.

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

- IPOSIBIISICT yMEHHUE aHAJIM3UPOBaTh U 0000IIaTh HH(POPMAIUIO, HABBIKH
- IEMOHCTPUPYET YMEHME H3JlaraTh MaTepuall B OINpPEJeICHHON JIoruye-
- TIOKa3bIBaeT YMEHUE MJUTIOCTPUPOBATH TEOPETUUECKHE TTOJIOKEHHS KOH-
- IEMOHCTPUPYET CPOPMUPOBAHHOCTh M YCTOWIMBOCTH 3HAHHM, YMECHHIA

- MOTYT OBITh A0MMYHICHBI OJHA—ABC HCTOYHOCTHU IPHU OCBCUICHUH BTOPO-
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Onenka 4
(xopor1o)

- OTBET YJOBJIETBOPSET B OCHOBHOM TPEOOBAHUSIM HA OLIEHKY «5», HO IIPH
3TOM UMEET MECTO OJIUH U3 HEJIOCTATKOB:

- B YCBOCHHMH Yy4eOHOro MaTepuaia JOMyIIeHbl IPOOebl, HE NCKa3UBIINE
cofiepKaHHE OTBETA;

- B M3JIOKEHUU MaTepHasia J0NyleHbl He3HAYUTEIbHbIE HETOYHOCTH.

Onenka 3
(YIOBIETBOPUTENHHO)

- 3HAaHWE OCHOBHOTO MPOTPAMMHOI0 MaTepuaga B MUHUMAIBHOM 00BEME,
MOTPEIIHOCTH HENPUHLUIINAILHOIO XapaKTepa B OTBETE Ha HK3aMEHeE:
HETOJHO WJIM HETIOCJIE0BATENbHO PACKPBITO COAEPKaHUE MaTepuaa, HO
MOKa3aHo 00Ilee MOHUMaHKEe BOPOCOB;

- UMETUCh 3aTPYAHCHUS WU JOMYIIECHBI OMUOKHA B OMPEICICHUN TTOHSI-
TUN, UCTIONB30BAaHUM TEPMHUHOJIOTHH, ONMHMCAHUU SIBICHUHM U MPOIIECCOB,
UCIIPaBJIEHHBIE MOCTIE HABOASIINX BOIIPOCOB;

- BBbISBJIEHA HEAOCTaTOYHAs CQOPMHUPOBAHHOCTb 3HAHWUN, YMEHUH H
HABBIKOB, 00YJAIOMIMIICS HE MOKET MPUMEHUTh TCOPHIO B HOBOM CHUTYa-
07078

Ouenka 2
(HEeyIOBJIETBOPUTEILHO)

- Ipo0OeITbl B 3HAHHSIX OCHOBHOTO MPOTPAMMHOTO MaTepualia, MPUHIUIIH-
aJIbHBIC OTMOKH TIPU OTBETE Ha BOIIPOCHI;

- OoOHapy)XeHO HE3HAaHWE WM HEMOHMMaHue OOoJblIel Wi Hambosee
Ba)XHOH yacTh y4eOHOTO MaTepHuaa;

- JONyIIEHBbl OMMOKH B OINPEACICHUN TOHATUN, MPHU HCIOIH30BAHUH
TEPMUHOJIOTHH, B OTIMCAHHH SIBIICHUH M TIPOIIECCOB, KOTOPHIC HE HCIPAB-
JIEHBI TIOCIIE HECKOJIBKHUX HABOJISAIINX BOIPOCOB;

- He C(pOPMHPOBAHBI KOMIIETCHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIIHEC
3HAHUS, YMEHUS U HABBIKU.

4.2.2. Dx3aMeH

He npenycMoTpeH yueOHBIM TTaHOM
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JIMCT PEFTHCTPAUMH U3MEHEHUHA

Homep Homepa siuctos Pacumdposka | Jlata Becenus
o Ocrosative juis BHecenns namenenuit | Momuuce o
HIMEHEHUSA [3AMCHCHHBLIX| HOBBIX | AHHYAMPOBAHHBIX AR HEMER R
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