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1. Hepeqeﬂb IJIAHUPYEMBIX PpeE3YyJIbTAaTOB oﬁyqennﬁ nmo AUCHHUIIIMHE, COOTHECCHHBIX C
IMJIAHUPYEMBIMHU pE3yJdbTaTaMHU OCBOCHUSA 06pa30BaTeJ’ILHOI7I MMporpaMmmbl

Koo
Komne-
menyuu

Pe3ynbTaTel ocBOCHMS

Nuaukatop 10CTUXKEHUS
KOMIIETEHIINU

Ilepedens ruIaHUpPyEMBbIX
pe3ynbTaToOB OOYyUEHUS 110
JCIUIUINHE

IIK-6

Criocoben
pa3pabaTbiBaTh
CUCTEMBI 00pabOoTKH
MTOYBHI U YIOOpPEHMUIA,
TEXHOJIOTHH
MTOJIT OTOBKH
MI0Ca/I09HOT0
(TmoceBHOT0)
MaTepuana,
TEXHOJIOTMH TOCAIKU
(ToceBa) 00BEKTOB
JIEKOPaTUBHOTO
CaJI0BOJICTBA

WJI-2nik-6
BriOupats BBl yIOOpeHUH,
CPOKH M CIIOCOOBI UX
BHECEHUS C YUETOM
OHOJIOTUYECKHX
0COOEHHOCTEHN PACTCHHUM B UX
(aKTUYECKOTO COCTOSHUS

3namsb: 0COOCHHOCTH
MUTAHUS PA3IUIHBIX BHJIOB
JIPEBECHO-KYCTaPHUKOBOM,
LIBETOYHO-/IEKOPATUBHOM
PaCTUTEIBHOCTH U
Tra30HHBIX TPaB

BU/JIbI yI0OpeHUH, NX
XapaKTePUCTHKY,
TEXHOJOTHH MOJATOTOBKH U
HCIOJIL30BaHUS

Ymems: onipenenste 10361
ynoopenuii (B
JIEWCTBYIONIEM BEIIECTBE U
¢buznueckoil macce) moj
JIPEBECHO-KYCTAPHUKOBYIO,
[IBETOYHO-/IEKOPATUBHYIO
PacTUTEIBHOCTh U
Tra30HHBIE TPABbI
BBIOMPATh ONITHUMAJIbHBIE
BHJIbI yIOOpEHUH 1o
JIPEBECHO-KYCTAPHUKOBYIO,
[IBETOYHO-/ICKOPATUBHYIO
PacCTUTEIBHOCTh U
ra30HHBIE TPABHI C YIETOM
OHOJIOTHYECKUX
0COOCHHOCTEH KYJIBTYp U
MOYBEHHO-KJINMaTHYECKUX
YCJIOBUI

OTIPENICTISATh CPOKU U
CIIOCOOBI BHECEHHUS
ynoOpeHuil moJ1 IpeBecHo-
KYCTapHUKOBYIO, [IBETOYHO-
JIEKOPATUBHYIO
PaCTUTENHHOCTH H
ra30HHBIE TPaBbI
Bnaoems: HaBbIKaMHU
pa3paboTKH CUCTEMBI
MpUMEHEHUs y10OpeHuit
MO/ IPEBECHO-
KYCTapHUKOBYIO, [IBETOYHO-
JIEKOPATUBHYIO
pacTUTENBHOCTD U
ra30HHBIC TPABHI C YUETOM
CBOICTB ITOYBHI U
OMOJIOTUYECKUX
0COOEHHOCTEH pacTeHui




2. MecTo IMCHMILINHBI B CTPYKTYpe 00pa3oBaTe/ibHOH MPOrpaMMBbl

JlaHHasi AMCUUIUIMHA OTHOCUTCS K Broky [ o0s3arenbHOM yacTH, GopMUpyeMoil ydacTHUKaAMH
00pa30BaTeIbHBIX OTHOIICHHUH.

Jlnst u3ydeHus: TUCHMILIMHBI He0OXOAWMBI 3HAHUS B OOJMACTH: XUMHUs, OOTaHHKA, (PU3UOITIOTHS
pacTeHui.

Arpoxumus SBISETCS NPEAIISCTBYIOUIEH JMCLUIUIMHOW Ul JHUCLUMIUIMH: 3€MIICIEINE,
OBOIIIEBOJICTBO, PACTEHHEBOACTBO, KOPMOIIPOU3BOJICTBO.

JlucuumuinHa u3ydaeTcst Ha 3 Kypce B 5 cemectpe 1o o4HOi hopme 00ydeHHs.

3. O0beM JUCHUILIMHBI M BUbI y4eOHOH padoThI

OO611ast TpyA0EMKOCTh AUCHUILINHBI cocTaBiisgeT 108 yacoB (3 3aueTHBIX €IMHULT).

Bun yae6HOM paboThI dopma 00yueHus
OYHas

AyIMTOpHBIE 3aHATHS (BCero) 48
B mom uucne: -

JIeKIMOHHOTO THUTIA 32

CeMHHApCKOTO THUTIA 16
CamocrosiTejibHasi pa6oTa (Bcero) 60
B mom uucne: -

[TpopaboTka MaTepraia JEKINH, 30

MTOATOTOBKA K 3aHATHSIM

CaMOCTOSATEIbHOE U3YUCHUE TEM 8

Pedepar 22
Bua npomeskyTo4HOM aTTecTALIMM: 3a4eT
O01masi Tpy10eMKOCTb:
4acoB 108
3a4ETHBIX €OUHHAIL 3

4. Conep:kanue QM CHUNINHbBI
4.1. Conepxanue pa3ies0B M CUUILTHHbBI

No HawnmeHnoBanme Conepxanune
n/m pasmena paszena
JICITUTUTAHBI
1. Beenenne 3HayeHUe XHWMHU3AI[UH 3EMIICENUs B YCKOPCHHH HAy4YHO-
TEXHUYECKOTO nporpecca " UHTEeHCH(DUKAIUH

CENbCKOXO3MCTBEHHOI'0 IpPOU3BOJACTBa B Poccum u  apyrux
crpanax. CocTosHHME ¥ MEPCIEKTUBBI MPOM3BOACTBA U
MIPUMEHEHUS MHUHEPAIbHBIX yIoOpeHui, XUMUYECKHX
MEJIMOPAHTOB, HAKOIJIGHHUS W MCIOJBb30BAHUS  MECTHBIX
ynoopernii B Poccum w gpyrux crpanax. llemp m 3amaum
arpOXUMHUYECKOT0 OOCIY)KHBAaHUS CEIbCKOro xo3siiictea B PO.
3HayeHHe  MHUHEPAJIbHBIX, OpPraHHYECKHX  YHOOpeHudl u
XUMHAYECKUX MEJTMOPAHTOB B MOBBIILICHUH

YPOXKAMHOCTH CENTbCKOXO3AWCTBEHHBIX  KYJBTYp, YJIy4IEHUH
KauecTBa MPOMYKIUH U IUIOAOPOAHA TOYBBL. 3aBUCUMOCTh
JOEUCTBUS yIOOPEHUH OT KOHKPETHBIXITOYBEHO-KIMMAaTHYECKUX
yCIIOBUI U OCYIIECTBIEHHE KOMILIEKCa
arpOHOMHYECKMX MEPONPHUSATHH — CHUCTEMbl OOpabOTKU IOYBBI,
BBE/ICHUSI HMHTEHCUBHBIX COPTOB, OOpbOBI C BpPEAUTEISIMH,
OONMe3HSMHM W COpHSKaMH, pPalUOHAIBHBIX CEeBOOOOPOTOB,
OpOILIEHMSI, MENIHOpalMu M MexaHu3auuu. Ilpenmer, MeTompl,
LeMd W 33Jaud  arpoxXMMHH, B3aUMOCBA3M €€ C JIPYTHMHU
arpOHOMHYECKMMH W OMOJOTMYECKHMH HayKaMH. 3HadyeHHe
XUMHM, (U3MKH M MaTeMaTHKU JJisl JaJbHEHIIEro Ppa3BUTHS




arpoXUMHUM. ATpOXUMHS — Hay4dHas OCHOBa XMMM3aLUU
demiuenenus. OpraHuszanus U pa3BUTHE  arpOXHMHUYECKOTO
00CITyXKHBaHHS CEIbCKOXO035HCTBEHHOrOMpon3BoAcTBa B PO.
Uctopuueckuii 0030p pa3Butusi arpoxumud B P®. Pomp
3apyoexubix (JK.-b. Byccenro, F0.JIubux, I'. ['enspurens u ap.) u
poccuiickux yuenbix (.M. Mennenee, A.H.Ouremsrapar, K.A.
Tumupszes, K.K. T'enpoiiny u ap.) B pa3BUTUH y4eHHS O MUTAHUU
pacteHudt u mnpuMeHeHun ynooOpenuit. Pomp akagemwuka JI.H.
IIpssHUIIHUKOBA KaK OCHOBOIIOIOKHUKA POCCUMCKOM arpoOXMMMUH.
Pu3n0I0r0-61OXNMHUYECKOe HaIpaBJieHHE, CO3JIaHHOE
akanemukoM J[.H. IIpsSHUINHUKOBBIM, KakK OCHOBA pa3BUTHUS
poccuiickoil arpoxuMuu. JlocTUKEHUSI COBPEMEHHOW arpOXUMHUU U
nepeaoBoil mpakTuku B Poccun

1 33 pyOeKOM.

XUMHWYECKUI COCTaB
ITIOYBbI U IITMTAHUC
pactrenuit

CoctaB no4Bkl. Pob Ta30BOM, KHUAKONH M TBEP/IOW YaCTHU MOYBHI B
NUTaHUY PaCTEHH U TpaHchopMaIu ynoOpeHuit. MunepaabHas
U oOpraHuydyeckas 4YacCTb IIOYBbI KaK MHCTOYHUKHU DJSJIEMCHTOB
nutaud. Copep)kaHWe JJIEMEHTOB TMUTAHHUS pacTeHUd B
Pa3IUYHBIX (QPAKIMIX MUHEPATBHON YaCTH TTOYBBI,

XuMHu4yecKkue COCOIUHCHUA TIOYBBI, COACPKAIIUE OJIEMEHTBI
nuTaHus pacTeHnid. OpraHuvecKkoe BEMIECTBO IOYBBI U €r0
3HayeHue il 1uogopoxausi.  ConepKaHHWE — MHUTATEIbHBIX
QJIEMEHTOB U UX JOCTYHNHOCTH PACTCHHAM B PA3JIMYHBIX IMOYBAXx.
IloTeHuManbHOE U aKTyaIbHOE TI0JOPOUE MTOYBbI, TPYIITIUPOBKA
IMOYB II0 YPOBHIO aKTyaJIbHOI'0 IIJIOAOPOAMS. XUMHYECKHEe U
OHMOJIOTMYECKHE MPOIECCHl B TIOYBE M MX POIb B IPEBpAIllCHUN
MUTATEIbHBIX ~ BEHIECTB W TOBBIIEHUH  3(eKTuBHOTO
aKTyaJIbHOTO TUIOIOPOANS TTOYBHI.

Bungel mornmoTuTenbHON CIIOCOOHOCTH TMOYBBI, HX pOJb  BO
B3aMMOZCHCTBUH TOYBHI C yIOOPEHUSIMH M B TUTAHUN PACTEHUH.
3HadyeHWE KOJUTOMTHOW (pakmmM TIOYBEI B IIpoIeccax
B3aMMOZEHCTBHS TIOYBHI C yIOOPEHUSIMH U PACTCHUSIMHU.

CocraB u CcTpoeHHE TOYBEHHOI'0 TOTJIONIEHHSI KOMILIEKCa, POJb B
MIATAaHUHW PACTEHHWH, TpeBpamenne yaoOpennii. (OCHOBHBIE
3aKOHOMEPHOCTH B3aWMOJICHCTBUS YyIOOpEHH, MEINOPAaHTOB WU
pacTeHuii ¢ MOYBEHHBIM IOTJIOMAONINM KoMIIekcoM. OOMeHHOe
W HEOOMEHHOE TIOIJIONIEHWE II0YBOM KaTHOHOB. EMKOCTB
MIOTJIOMIEHUSI W COCTaB TOTJIOMIEHHBIX KATHOHOB B Pa3HBIX
rouBax. OOMEHHOE MOTJIONEHIEe aHHOHOB.

Peaknus mouB, ee ponb B MUTAHWW PACTEHUH W TPUMEHEHUU
yIoOpeHnidi ¢ MENHOpPaHTOB. BHIBI KHUCIOTHOCTH  TIOYBBHI
(axTyanpHasd, oOMeHHas, THIPOITUTAYECKAS). Crenenn
HACHIIIEHHOCTH TI0YB OCHOBaHWSMHU. bydepHas cnocoOHOCTh
MTOYBEI. ATPOXUMHUYECKAsi XapaKTEPUCTHKA OCHOBHBIX THIIOB ITOYB
P®, Ilytu tparcdopmaruu a30THBIX, (HOCHOPHBIX, KATUINHBIX H
JPYTUX COENWHEHWI B MOYBAaX M JIOCTYITHOCTh WX DPACTEHHSIM.
Ponmp  arpoxumudeckoro  aHanmM3a ~ MOYB IS OIIEHKHU
00eCTIEUeHHOCTH PACTEHHH 3JIEMEHTAMU MHUTAHUS, OIPE/eIIeHUs
u

KOPPEKTHPOBKU X MOTPEOHOCTH JI03 YI0OPEHUH.

Xumuueckast
MEITHOPAIIUS TI0YB
(M3BECTKOBAHUE U
TUTICOBAHUE)

bananc kanpluss W MarHMg B 3€MIICAECIMM W IYTH €ro
perynupoBanus B Poccuu u npyrux crpasax.

OTHOIIEHNE pa3IUYHBIX CEIbCKOXO3SMCTBEHHBIX PpACTEHUN WU
MHUKpPO- OPraHM3MOB K PEaKUWU MOYBHl. 3HAYCHUE KalbLUs WU
MarHvisi Ui TUTaHus pacTeHud. MHOrocTopoHHEe JeicTBHE
M3BECTH Ha mouBy. HeilTpanusanms KMCIOTHOCTH. YCTpaHEHHUE
TOKCUYECKOr0 ACHCTBHs AMIOMUHHUS W MapraHua. Koarymsous
IIOYBEHHBIX KOJUIOMAOB M YIYUYIIEHHE arpoXu- MHYECKHUX U




arpoM3NYeCKNX CBOWCTB MOYBHI, BnusHHE H3BECTH Ha pas-
JO)KEHHE  OpPraHMYeckoro  BemlecTBA U MOOWIM3AIUIO
NUTATENbHBIX 3JIe- MEHTOB MOYBHI. BiusHUWE M3BECTKOBAaHUS Ha
JOCTYIHOCTb MaKpo- U MHUK- PO3JIEMEHTOB PACTCHUSIM.
Omnpenenenrie HEOOXOAMMOCTH M3BECTKOBAHUS M JIO3bI U3BECTH B
3a- BACHMOCTH OT KHUCJIOTHOCTH M TPaHyJIOMETPHUYECKOT'O COCTaBa
MIOYBBI, COIEPKaHMs TyMyca, BHJAa PACTCHUI W cocTaBa KYIbTYp
B CEBOOOOPOTE.

CriocoObl M CPOKM BHECEHHSI U3BECTKOBBIX YAOOpEHHH B IOYBY.
Bupl 3BeCTKOBBIX yI0OpeHUH (TBEpAbIC U MSTKUE U3BECTKOBBIE
noponsl). Mcrmonb3oBaHHE OTXOAOB  POMBIIUICHHOCTH ISt
M3BECTKOBAHMS TIOYB.  ATpPOTEXHMYECKHE  TpeOOBaHUS K
M3BECTKOBBIM  ynoOpeHusiM. HopMaTHBBI OIEHKH KayecTBa
W3BECTKOBAHMUSI.

JnmurensHoCTh JIeWCTBUA W3BECTH. MenuopaTuBHOE,
MOJJIEP)KUBAOIIEE W ONEpeKarolee H3BECTKOBAHUE KHCIBIX
no4B. O(PQPEKTHBHOCT H3BECTKOBAHWS II0YB B  Pa3IUYHBIX
ceBooboporax. OcoOEHHOCTH U3BECTKO-BaHUS B CEBOOOOPOTAxX €O
JILHOM M KapTodeem.

3HayeHUEe W3BECTKOBAHMS KHCIBIX T[OYB TPH JITHTEIHLHOM

pUMEHEHUH (buznonornvaecku KHCJIBIX MUHEPaIbHBIX
yIOOpEHUIA.

OkoHoMHU4ecKast 3QHEKTUBHOCTh U3BECTKOBAHUSI.

Crioco6st " TIPUEMBI TTOBBIIICHUS 3 HEKTUBHOCTH

WU3BECTKOBaHHUS. XHMMHYECKas MEIUOpAIlds  COJOHIIOB —
OCHOBHOE yCJIOBHE TOBBIIICHUS TLIOJOPOIUS MTOYB CO MIETOYHON
peakiueii. ['mrncoBaHne Kak Mepa yJayd- IIEHUS COJIOHIIOB.
W3MeHeHus, BBI3bIBaeMbIC B TOYBE TUICOM. D (deK- THBHOCTh
runcoBanusi. OCHOBHBIE MaTepHaNbl, TNPUMEHAEMbIE A
runcoBanusi moyB. Jl03pl, CPOKM M CHOCOOBI BHECEHHS THIICA.
HApyrue

CHOCOOBI, HWCHOJB3yeMBbIE Ui MEIHOPAIMH COJIOHIIOBBIX IOYB.
Ymobperue rumcoM OO00OBBIX TpaB. lIpueMBbl  ITOBBIMICHHS
3¢ heKTHBHOCTH THIICOBAHUSI.

MunepanbHbie
ymoopeHus

Ilonstne 00 ymoOpenmsax. Buasl u  Qopmbl  yaoOpeHUi.
JeiicTByroriee BemecTBO u 10361 yaoopenuii. [lorsTre o cpokax u
croco0ax BHECEHUSI.

Krmaccuduranms  ynoOpenmii.  YmoOpeHuss  MeCTHBIE U
MIPOMBIIIIEHHBIC, MUHEPAJIbHbIE U OpPraHUYECKHE, MPOCThIE U
KOMIIJICKCHBIE, IPSMOT0 U KOCBEHHOTO JIEHCTBUSI.

A3OTHBIE yIOOpEHUS

3HayeHue MpobJaeMbl a30Ta B 3eMJICHETUN B CBETE YUYCHUS
J.H. Ilps-aumHukoBa.

Pous azota B pactenusx. OCOOCHHOCTH MUTaHUSI PACTEHUH
AMMOHHHHBIM HHUTPATHBIM a30TOM.

Conep:xaHue a3ora B MOYBE M JUHAMHUKA €0 COCAMHEHMH.
[IpouecceraMmoHNBHUKAIN, HAITPUPUKALUHN U JCHUTPHPHUKALIIH.
KpyroBopor u 6ananc azora B mpupope. bananc azora B
3emtenenun. Pukcarus a3ota atMmocdepsl. 3HaueHHe 6000BBIX
pacteHuii B 000raleHMUIIOYBBI a30TOM M MOJTYYEHUH MPOIYKLIH C
BBICOKHM cojieprkaHneM Oenka. Knaccuduxarus a30THbIX
ynoopenuii. OcHOBHBIE (POPMBI a30THBIX, YIOOPEHUH, UX
IPOMU3BOACTBO, COCTaB, CBOMCTBA M MPUMEHEHHE. AMMH-ayHast
cenutpa. CepHokuciblii aMmonuid. Cynb(aT aMMOHUSI-HATPHS,
xJopugaMMonus. JKuakuii aMMuak, aMMuadHasi Boga u
ammuakatel. HaTpueBas nkanbslueBas cenutpbl. MoueBHHa,
kapbamugoammriaunast cenutpa (KAC). MeaneHHoelCcTBYIOIHE




A30THBIC YIOOpEHHUSL.

BnusiHnue a30THBIX yAOOpeHHMH Ha peakuuio IOYBEHHOTO
pactBopa. Vcnone3oBanue pacTeHHSAMHU a30Ta yAOOpPEHHUH U ero
IpeBpalIeHus BIIOYBE.

[orepu a3ora ynobpenuii u3 noussl. [IpuMeneHrie HHTHOUTOPOB
HUT- pUQUKALUK A [PEAOTBpallleHHs IOTeph  a3oTa.
OddexTuBHOCT pa3- JIWYHBIX (OpM a30THBIX YAOOpeHUil B
3aBUCHMOCTH OT CBOWMCTB TIOYBHI, BHJA PAcTEHHH H CHOC00a
BHECCHHUS YIOOPCHHIA.

Jo3b1, cnocoObl W CPOKH BHECEHHUsS a30THBIX YAOOpEHWH moA
OCHOBHBIE CENTbCKOX03IHCTBEHHBIC KYJILTYPHI.

Bnusinre a30THBIX yI0OpeHUH Ha ypoXKail pa3iryuHbIX KYJIbTYp
ero Ka4yecTBO. 3HAa4YeHWE IO3JAHUX IOJKOPMOK a30TOM JiIst
YJIy4ILEHUs] KayeCTBA 3€pHA IIIEHULbl U IPYruX KynbTyp. IlyTn
NOBBIMIEHUS 3P PEKTUBHOCTH a30THBIX YIOOpEHHIA.

DochopHblie yriodpeHust

[IpobGnema dochopa B 3eMIICACTUN U YT €€ perieHus. Poib
dhochopa Bxu3zHu pacrenmit. Mcrounuku docdopa aus
pacrenuii. BHelHue

npusHaku (ochopHOro rononanus y pacrenuii. [locrymnnenue
(dhocharor B pactenus u BeiHOC ochopa ypoxaem. Copepikanue U
(dopmel coenmu- HeHuil Gpocdopa B mousax. Kpyrosopor gocdopa B
npuposie, OalaHC ero B 3eMIIC/IENNN U XO3SHCTBE.

Chipbe aJ1s1 Ipou3BOACTBa (OoCHOPHBIX YIA0OpEHH.
Mecropoxnenne anatutoB U pochoputor B Poccun u apyrux
cTpaHax. ®ochOpHUTHI U aaTUTHI KaK ChIpbe Tt pochaTHOM
npoMbIuieHHOCTH. CrOCOOBI MOy - YEHHs], COCTaB U CBOMCTBA
dhochopubix ynoopennii. Cynepdocdar mpo- cToi U JBOHHOM,
rPaHyJIMPOBaHHBIN U MopomKoBuAHbIN. [IpenunuraT. Cynepdoc.
Tomacruiak, Tepmodocharsl, GpochaTtiiiak, 00echTOpeHHBINR
docdar. Iomudocdarsr. Micronb3oBaHue 0TXOI0B
MIPOMBIIIIEHHOCTH, cozepskaiiux dochop. DochoputHas Myka U
ycnoBus 3(pQeKTUBHOTO ee MpuMeHeHusI. 3HaueHre padboT
POCCHICKUX YUEHBIX 110 3TOMY Borpocy. [lyTu moBbIieHns

st dexruBHOCTH hOCHOPUTHON MYKH.

Bzaumogeiictre ¢pochopHbIx ynodpennii ¢ mousoi. [lornomenne
(hochaToB MOYBAMH ¢ PA3THIHON pEaKITHNEH Cpepl.
[TocnenetictBue doc- GopHBIX yHOOpEHUH.

o361, cpoku 1 criocoObl BHECEHHS PochOPHBIX YA0OpEHHit T0x
pa3- INYHBIE CETbCKOX03IHCTBEHHBIE KYIbTYPHI.

[Ipumenenue pochopHbIX ynoodpenuit B 3anac. JlokaapHOE
BHeceHHe - HanOomee 3(h(hEeKTUBHEIN cITOCO0 NCTIOTH30BAHMS
cynepdocdara.

3urauennie hochopHBIX yIOOPEHHIA B TOBBIIIEHUN ypOXKas
OTIENBHBIX CENTFCKOXO3IHCTBEHHBIX KYIBTYP U YIAYUIICHUH €T0
KauecTBa B pa3JINd- HBIX MOYBEHHO-KIMMATHYECKHX 30HaX Poccum.
Kamiiasie ynoopenus

Pounp kanmus B )xu3HU pactennid. ConepikaHue Kaus B ypoxkae
OTJENBHBIX CENTLCKOXO3HUCTBEHHBIX KYIbTYp. BHENIHNE Tpru3HAKH
KaMiHOTO royonanus y pacreanii. Comepkanue u GopMbl Kaims
B mouBax. KpyroBopot kanms B mpupo/ie, OallaHe ero B
3eMJIE/ICITNH U XO3SHCTBE.

MecTopoxxneHus KanuiiHbIX coneid B Poccuu u apyrux crpaHax.
ChlIpbie KaJIMIHbBIE CONMN: CHIIbBUHNT, KAPHAJUINT, KAUHHUT,
MOJIMTAJTUT, TaHTOeWHUT u Ap. Kinaccuduranus KaJIuitHbIX
yI100pEeHHi, UX COCTaB, CBOMCTBA M IPUMEHEHHE.

XJIOpHCTHIN Kaui - OCHOBHOE KajuitHoe yaoopeHue. Criocoobl
MOJTY4EHHSI XJIOPUCTOr0 Kajusl U3 CHJIbBUHUTA U YJIYYLIEHUE €ro




¢uzn- yeckux cBoricTB. 40%-Has kanuitHast conb. CepHOKUCIBIN
kajuid. Kanu- maraesus, kanumar, Kaauii-3JIeKTPOJIHT, IIEMEHTHAs
MU, 30712 KaK yJ00peHHe.

BsaumMoneiicTBue KanuiHbBIX yI0OpeHuil ¢ TO4BOH. 3HaUeHHE
coJiep- KaIMXCs B KAMWHBIX yI0OPEHHSIX XJIOPUAOB, CyIb(aToB,
HATPHsI M MarHus JJIs1 pa3iuvHbIX pacTeHuid. [IpumeHenne
KaJIMHHBIX yIOOPCHUN B 3a- BACUMOCTH OT OMOJIOTMYECKUX
0COOEHHOCTEH pacTeHHid U MOYBEHHO- KIIMMATHYECKIX YCIIOBHM.
Bnusinue opranndyeckux yaoO0peHHid, N3BECTKOBAHHS U JPYTHX
yc0BUH Ha 3QPEKTUBHOCTD IPUMEHEHUS KATMIHHBIX YI0OpEeHUH.
J03b1, CpoKH U CTIOCOOBI BHECEHUS KAIMIHHBIX YA0OpEeHUH Mo
pa3nuyHbIe KyAbTYphl. BiusHue KanuifHBIX yIOOpeHH Ha yposKai
Y Ka4eCTBO MPOAYKIIMH OTACITBHBIX CETLCKOX03HCTBEHHBIX
KyJIbTYp B Pa3JIMUHBIX TOYBEHHO-KIMMAaTHUECKUX 30HaX Poccun.
Muxkpoyaobpenust

3HaueHre MUKPOIJIEMEHTOB Juid pacteHuil. Copepixanue
OT/IENBHBIX MHKPOIJIEMEHTOB B pacTeHusx. Conaeprkanue u GOpMEI
MUKPO3JIEMEHTOB B ITOYBaX.

OYHKITUU OTJENBHBIX MUKPO3JIEMEHTOB (00p, Me/lb, MapraHell,
MOJIMO/ICH, IIUHK, KOOAIbT) B PACTCHHUSX.

Y nobpenus, comepskaiipe 00p, MapraHeil, Meib, MOJIMO/ICH, IIUHK
U Apyrue MUKpodneMmeHTsl. [lomnMukpoynobpenus. Pomb
MUKpPOyZIOOpeHnid B

TIOBBIIICHU Y POJIYKTHBHOCTH CEIBCKOX03SIICTBEHHBIX KYJIBTYP B
Pa3IMYHBIX TTOYBEHHO-KIIUMATHYECKUX 30HaX CTPaHBbL. J103bI,
CPOKH U CIIOCOOBI TPUMEHEHUSI MHKPOYIOOPEHHIA B CBSI3H C
MOYBEHHO- KIIMMATHYECKUMU YCIOBUSMU M OHOIIOTHYECKIMHU
0CcOo0EHHOCTSIMH KyJbTYp. [Ipremsl noBbiieHus 3G HEKTHBHOTO
pUMEHEHHsI MUKPOYI00peHNUH,

KomruiekcHbie ynoOpeHus

[MoHsATHE 0 KOMITJIEKCHBIX YIOOpEeHUsX (CIOXKHEIE,
KOMOWHHUPOBAHHBIC 1 CMEIIAaHHBIE).  ATPOHOMHYECKOE U
9KOHOMHYECKOE 3HAUEHNE KOMITJIEKCHBIX YIOOPEHHIA.

Crioco0b!I OTy4eHusI, COCTaB, CBOMCTBA U IPHUMEHEHHE
KOMIUTEKCHBIX ynoOpeHnit. AMModoc n auammodoc,
aMMOHHM3HPOBAHHEINA cyrepdocdar, kaanifHas ceauTpa,
noymdocdarsl aMMonwS, a30doc, a30hocku, HUTPOhOC U
HATPOOCKH, HUTpoaMModoc 1 HUTpoamMModocka,
kapOoammodockl, momudocdaTsl KU 1 aMMOHUS, pochaThl
MoueBUHBL. BOpHBI, MOMMOIEeHIN3UPOBaHHEBIN cyniepdocdaTsl,
MarHuiiaMmMmonwuidocdat. Kuakue u cycrieH3npoBaHHBIC
ynoopenus. [lepcriekTHBBI TPUMEHEHNST KOMILTEKCHBIX YA00peHUi
B Poccun.

TykocMecH, UX COCTaB U CBOMCTBA, 3HAUCHUE U YCIIOBUS

TYKOCMEIICHHSL.
Opranuueckue Haso3
yao6peHns 3HayeHWe HaBO3a M JPYrUX OpPraHUYECKHX YyIOOpeHHd B

TIOBBIIICHUN YPOJKAEB CEIBECKOXO3SMCTBEHHBIX KYJIbTYp, CO3IaHUU
OoesmedunuTHOrO  OamaHca  TymMyca M PETYJIHPOBAHHU
OMOJIOrMYECKUX TPOIIECCOB B TIOYBE.

HaBo3 kak MCTOYHHK 3JIEMEHTOB NMUTAHUS VIS PACTEHUH U €ro
pOJIb B KPYrOBOPOTE MUTATENBHBIX BeniecTB B 3emienenuu. [I.H.
[IpsSHUITHUKOB O PO HaBO3a B CBSI3M C POCTOM HPOW3BOJCTBA
MUHEpAJIbHBIX yAoOpeHuil. 3HaueHWEe HaBO3a KaK HCTOYHHKA
NOMOJHEHUSI  TOYBBl  OPraHWYECKUM  BEIIECTBOM  JUIA
MOJ/IEPKAHUS M YBEJIMUCHHS COJEpKAHUS TyMyca, TOBBILIICHUS
3¢ ($EeKTUBHOCTH MUHEPAJILHBIX YI0OpEHUH.

Omulata HaBo3a NpHOABKAMH YPOXKAEB CEIbCKOXO3SHCTBEHHBIX
KYJIBTYP B Ppa3iIMYHbIX MMOYBEHHO-KJIMMATHUYECKHX 30HAX CTpPaHbI.




3HayeHWEe  TPABWIBHOIO  COYETaHHWS  OPraHMYeCKUX  H
MUHEPAIBHBIX Y00 CHHH.

PasHOBHIHOCTH HaBO3a - MOJICTUJIOYHBIA W OECIOACTUIIOUHBIN
(KuAKH W TOMYKMIKAH) HaBO3, HX COCTABHBIE YaCTH.
XUMUYECKUH COCTaB M KAUYeCTBOHABO3a PA3IMYHBIX KUBOTHBIX.
IlogcTraouHbIM HaBO3. BUIBI MOACTUIIKH, €€ 3HAYCHUE, COCTaB U
npu- meHeHue. CriocoObl XpaHeHHs HaBo3a.

IIpouecchl, IPOUCXOAAIIME IIPU XPAHEHUU HABO3a, U UX OLICHKA.
CreneHbpa3noKeHUs] HaBo3a. XpaHEHUE HaBO3a B
HaBo3oxpaHuuile u B moe.llITabeneBanue kak HEOOXOIUMBIi
MIpHUEM MPaBIIIBHOTO XpaHEHHs HaBo3a.3HaueHHE
KIKECOOPHHUKOB. [IpueMbl MOBBINIEHHs KadyecTBa U y100-
pUTENbHAS LIEHHOCTH MOACTUIIOYHOTO HaBo3a. Croco0sl
CHIDKEHUSATIOTEPh a30Ta MPU XpaHEHUH HaBo3a. [[pooIKUTEIBHOCTD
JieficTBYs HaBo3a. becroactunounsiii HaBo3. CocTaB, CBOMCTBA U
npuMeHneHue, [Ipuro-ropnenne, XxpaHeHHE U UCIIONB30BaHKE
YKHUJIKOTO U MONYKHJKOr0 HaBo3a.OCOOEHHOCTH €ro MpUMEHEHUSI.
CpaBHUTENBHOE NIEHCTBUE W TOCIEACHCTBUE IMOJCTUIIOUHOTO U
Oec- MOJCTHIIOUHOrO HaBO3a HAa YPOXKail CENbCKOXO3SIIICTBEHHBIX
KYJbTYp B Pas3IM4YHbIX IMMOYBCHHO-KIIMMATUYCCKHUX YCIOBHAX.
Coueranue U cOBMeEC- THOE TIPUMEHEHIE HaB03a U MHHEPAILHBIX
ynoopenunii. CpaBHHUTENTbHAS OICHKA CTEMNEHW WCIOIh30BAHMS
PaCTCHUAMM IMUTATCIIBHBIX BEHICCTB M3 HABO3a MU MUHEPAJIBHBIX
yIOOpEHHUIA.

Crioco0Obl  ompeneneHnss KOJNMYECTBa ITOACTMIIOYHOIO HaBO3a.
Pacder konmdecTBa OecroACTHIIOUHOTO HaBo3a. Jlo3bI, TiTyOWHA
3aIENIKH ¥ CTI0- COOBI BHECEHUSI HABO3A MO/ Pa3iIMIHbIE KyIbTypHI
B CBA3M C T[IOYBEHHO-  KIMMATHYECKUMH  YCIOBHSMHU.
Mexanunzanus padoT MpH MOATOTOBKE Ha- BO3a, TPAHCTIOPTHPOBKE
Y BHECEHUIO B MTOYBY.

3HadyeHWe HaBo3a B 3ammineHHOM rpyHTe. CocraB, XpaHEHHE
HABO3HOHM XIKM W HCIHOIL30BaHWE e¢ Ha ymobpenue. I[lomer
IITHI, €ro COCTaB, XpaHEHWe W TpuMeHeHue. lcmomp3oBaHme
cojioMbl Ha ynoopenune. Comoma

Topd u oprarmyueckie ynoOpeHus Ha ero OCHOBE

3amacet Topdpa B Poccum, Bumet wm TuHmEl  TOpda, wHX
arpOXMMHUYECKasi XapakTepuCTHKa MW OOTaHWYECKHH COCTaB.
CrerteHp  pasznmokeHus  Topda.  30IbHOCTH,  KHCIOTHOCTD,
BIIATOEMKOCTh W TIOTJIOTUTENBHAs  CIIOCOOHOCTH  Topda.
ConeprxaHre TUTATEIBHBIX AJIEMEHTOB B TOpdax.

3aroToBKa M HMCIONB30BaHHE TOp(ha Ha MOACTHWIKY U yaoOpeHue.
TopdsiHON HABO3, €r0 yNOoOpUTENbHAS [IEHHOCTb.

YcnoBus 3¢gdekTuBHOTO MCHoIb30BaHUS Topda Ha ymoOpeHwme.
Teo- permdeckoe OOOCHOBaHHE KOMIIOCTHPOBAHUWS. 3HAaUYEHUE
MHKpPOOHOJIOTH-  YEeCKHX  TMpPOIECCOB B  IPEBpaIleHUU
MUTATENBHBIX BEIIECTB KOMIIOCTa B JOCTYIHBIC IS pacTeHUI
COCIMHEHUI.

TopdonaBozubie  kommocTel.  [locmoitHoe w  odaroBoe
KOMITOCTHpoBaHue. TophoKMKeBbIE U JAPYTHE BUIBI KOMITOCTOB.
3HaueHWe COOTHOIICHHWS KOMIIOHEHTOB B KOMIIOCTaX JJIst
Pa3BUTHS MUKPOOHOIOTHYECKHIX TIPOIIECCOB.

TopdomunepanbHbie KOMIOCTHL Vcnonp3oBaHHE B KOMIIOCTax
¢dochopuTHO MyKH, U3BECTH, 30jbl (IIpU MOBBIMLICHHON
KUCJIOTHOCTH TOp(HOB) M APYIMX KOMIOHEHTOB. XHUMHUYECKUN
COCTaB PAa3IMYHBIX KOMIIOCTOB. YCBOEGHHE PACTEHHSMH a30Ta,
¢docdopa, KaJus, MHKPO3JIEMEHTOB u3 KOMITOCTOB.
Hcnonb3oBanue TOPOJCKHX, MTPOMBIIIUIEHHBIX "




CENTbCKOXO3SUCTBEHHBIX OTXOAOB Ha YyIOOpEHHs TWyTeM uX
KOMIIOCTUPDOBaHMS W TEXHMKa WX [PUTOTOBJIEHUs. Poib
KOMIIOCTOB B 3allMIIeHHOM TpyHTe. Camponend W HX
UCIIONIb30BAHUE.

3eneHoe ynodpenue

3HaueHWe 3€JIEHOr0  ymoOpeHHs B OOOTallleHUU  ITOYBBI
OpPraHWYECKHM BEIIECTBOM, a30TOM M APYTMMH IHTATEIbHBIMU
aneMeHTaMu. DOpMBI HC- TOJBH30BAHUSI 3E€IEHOTO YIOOpEHHS.
3HayeHue 3€JIeHOr0  yAOOpeHus s MaJloIUIONOPOJHBIX
NEeCYaHbIX TI04B. PacTeHuWs, BO3JeNbIBaeMble Ha 3€IEHOE
ynoOpeHue (cupepartsr). [Tpuemsr BBIpaIIMBAHUS u
UCIIONIb30BaHUsL OTACIbHBIX cuaepaToB. JlonuHbl. Cepanenia.
Jonnnku. KomruiekcHOe UCIoNb30BaHne 0000BBIX CHIEPATOB Ha
KopM u ymoOpenue. YnoOpeHue cujaeparoB. [IpumeHeHue
0aKTepuaNbHBIX TIpernapaTtoB (HUTparuHa, pu3oToppuHa U Ap.)
MIpH BBIPAIIMBAaHUM CHIEPATOB U Ipyrux 6000BbIX. Pa3- noxenune
3€JIEHOr0 yJ0OpeH sl B TOYBE.

[Ipumenenue 3enenoro ynodpenus B Poccun u sddexTrBHOCTH
€ro B 3aBHUCHMOCTH OT TIOYBEHHO-KIIMMATHYECKUX YCIOBUH.
3enmeHoe ymoOpeHre B paiioHax OpoIIeHWs, BiusHHME 3€IeHOoro
yI0OpEeHUs Ha ypoxKal pa3InaHbIX

KYJIBTYD U CBOIMCTBA TIOYBHI.

6. TexHonoruu TexHonmorn4eckre cBONCTBa ynoOpeHnid. TexHOMorusl XpaHEeHUs
XpaHEeHHs U TBEPABIX U KUJKUX MHUHEPAJIHHBIX M OPTAaHUIECKUX YIOOPEHHH B
NPUMEHEHUS paSJ’II/IT-IHBIXv KIIMMaTUYCCKUX 30HAX CTpaHbI. Tunsr CKJIaACKHUX
ymoGpermi MOMEILEHHUIT M HABO30XPAHWIHIL, IIpueMbl CHW)XEHUS TMOTEPh |

KadecTBa yJOOpEHWH MPH WX TPAHCIOPTHUPOBKE, XPAaHEHUH W
BHeceHuu. [loaroroBka ymoOpeHuii K BHECEHHIO.
TexHonmormueckne CxXeMbl W MAlIMHBI U1 BHECEHHS
OpraHUYECKUX, MUHEPATBHBIX (TBEPABIX W KUIKUAX) yIOOpEHUH,
M3BECTKOBBIX MAaTEPHAJIOB U THUIICA.

KonTpons n orneHka kagectBa paboT MO BHECEHHWIO YI0OpEHUH.
TexHuka 0€30MaCHOCTH TPH TPAHCIIOPTUPOBKE, XPAaHEHUU H
BHECEHUH yIOOpEHUH.

7 OKOJIOTHIECKIE ConepxaHre TOKCHIHBIX BEIIECTB, MPUBOISAIINX K 3arpsS3HCHHUIO
ACIIEKThI OKpY)XafImel  cpemsl B~ MHHEPAIbHBIX,  OPTaHUYECKHUX
TpPUMeHeHHS ynoOpeHHssx ¥  Menuopantax. lIpenenmsHO _ ZIoTyCTHMEIE
yno6permit kommaectBa (ITJAK) smemeHnTOoB M COCTMHEHUH PACTCHHSX,

[I0YBE, BOAE, COAEPIKALIMXCSI B MUHEPAIbHBIX, OPraHUYECKUX
yIOOpEeHUsIX M MENUOpaHTaX. OKOJOTHYECKHE  ACIEKTHI
XUMHU3ALUH 3eMJICTETIHSL. COasnaHcupoBaHHOE
IIpUMEHEHUE YIOOpEHHH U JPYyruX CPeNCTB XUMHU3ALUU —
OCHOBa YCTpPaHEHHUSI CTPOUTENBHOIO IIOCIEACTBHS Ha IOYBY,
pacTeHus, YeNOBEKa M KMBOTHBIX.

4.2. Pa3aeinl TUCHUILINHLI M BUABI 3aHATHH

ouHas popma oOydeHus

Ne HanmenoBanue pasnena Jlexumonnoro | CeMUHapCKOro CP Bceero,
n/n JUCLUILINHEI TUIA THIA 4acoB
1 2 3 4 5
1. Beenenue 2 - 8 10
2. XUMHUYECKHI COCTAB 5 2 8 15
HOYBbI UITUTAHUE
pacTeHuit




3. XuMu4deckasi MeJTHUOpalus 5 4 10 19
MOYB(M3BECTKOBAHHE U
TUTICOBAHUE)
4. MuHepalbHbIe y100peH s 5 2 8 15
5. Opranudeckue ya00peHus 5 2 8 15
6. TexHOoIOruM XpaHEeHUs U 5 4 10 19
MPUMEHEHUSyJ00peHN |
7. DKOJIOTHYECKHE aCTIEKThI 5 2 8 15
MPUMEHEHUSy00peHN |
3auer - - - -
Hroro: 32 16 60 108
4.3. 3aHATHS CEMHHAPCKOI0 THNA
Ne Ne pasnena HaumenoBanue nabopatopHbix padboT Tpynoemrocts
/T | TUCHUTITAHBI (dac)
O4YHOE
1 2 Beognoe 3anstme. Texnmka 06e30MacHOCTH TPHU 2
pabote BirabopaTopuu.
HOHFOTOBKa IMMOYBCHHBLIX W PACTUTCIIbHBIX o6pa3u03 K|
aHajgu3y, oToop Mpob ISt aHam3a.
2 OnpezieieHre  COJIEPXKAHUS B IIOYBE 2
OCHOBHBIX
3JIEMEHTOB IUTaHWUS pacTeHui (asor, docdop,
KaJIM) AIOTPEOHOCTH B YIOOPCHHSIX.
3 3 ATpOXMMUYECKHH aHAJIN3 MOYBbI B CBS3U C MUTAaHHUEM 2
pacTeHHWil U MpuUMEHeHueM ymoopenuid. OnpeneneHue
CTETEHH KUCJIIOTHOCTH MOYB. BUIBI KUCIIOTHOCTH U
€MKOCTb TIOTJIOIICHUS TTOYB.
4 Omnpenenenrie Hy>KIa€MOCTH [TOYB B U3BECTKOBAHH, 2
menecoodpasHocTd hochoprupoBaHHUS.
5 4 MuHepanbHbIe YI00peHHS. 2
PacrioznaBanme MUHEpaNbHBIX YAOOpeHHH (a30THBIX,
(hochopHEIX, KaJINAHBIX, KOMIIJICKCHBIX ) o
Ka4eCTBEHHBIM DEAKIIMSIM. AHAU3 HU3BECTKOBBIX
yInoOpeHuH.
6 Pacuer HOpM  MHUHepambHBIX  yJOOpEHWH  TIO 2
BBIHOCY
MUTATENBHBIX BEIICCTB TUIAHUPYEMBIMH YPOXKASIMH.
7 5 Opranuyveckue yInoOpeHus. Orenka 2
Ka4yecTBa OpPraHNYECKUX
yIOOpEHHIA TI0 Pe3yNibTaTaM XUMUYECKOrO
aHaJmn3a.
8 7 OmnpeneneHre COJCPKAHUS HUTPATOB B PACTCHUSX 2
U IIATHEBOU BOJE
HUroro: 16

4.6. IlpuMepHasi TeMATHKa KYPCOBBIX IPOeKTOB (pador) - He npeaycmoTpeHo OITOIT.




5. Opranusanusi cCaMOCTOAITEIbHON PadoThI 00y4AIOIINXCH M0 JUCHHUIINHE
5.1. Tunsl caMOCTOATEJbHOMH Pa0d0THI U ¢ KOHTPOJIb

Tun camocTosiTe1bHOI PadoThI ®opma 00y4cHHs Texymuit KOHTPOJIb
OuHas
[IpopaboTka MaTepuana JCKIUH, 30 cobeceoBaHue
MOATOTOBKA K 3aHITHIIM
CaMOCTOSATENbHOE H3yUEeHUE TEM 8 cobeceloBaHNe
Pedepar 22 cobeceoBaHMe
BCEro YacoB: 60

5.2. YueOHo-MeTOoANYECKHE MATEePUAJIBI VI CAMOCTOSATEIbLHOH padoThI:

1. SAAnuenckas T.I'. OnTumuzaimss MUHEPAILHOTO MUTAHKS PACTECHUM [DIEKTPOHHBIN pecypc| /
T.I'. SlHueBckas. — DJEKTPOH. TEKCTOBHIE JaHHBIE. — MuHCK: bermopycckas nHayka, 2014, —
459 ¢. — 978-985-08-1768-6. — Pexum noctyma: http://www.iprbookshop.ru/29587.html

2. YuebHoe mocobue 1o 3Koorndeckoi arpoxuMuu [nexkrponnsiii pecype] / O.10. Jlobankosa
[m ap.]. — DnexrpoH. TekcToBBIe MaHHBIE. — CTaBponoiib: CTaBpONOILCKUN TOCYIaPCTBEHHBIN
arpapubiii yamBepcuret, AI'PYC, 2014. — 173 c¢. — 2227-8397. — Pexum nocryma:
http://www.iprbookshop.ru/47373.html

3. Enemre P.E. Arpoxumus [Dnekrponnsiii pecypce]: yueOnuk / P.E. Enemen, A.M. Banra6aes,
P.X. Pama3zaHoBa. — DJEKTpOH. TEKCTOBBIC JaHHBIE. — AnMatbel: Anbmanax, 2016. — 320 c.
— 978-601-241-307-6. — Pexxum nocryma: http://www.iprbookshop.ru/69253.html

5.3. TeMbl, BBIHOCHMBbIE HA CAMOCTOATEIbHOE H3YUYeHHe:

Pa3nen 3 «MuHepajbHbIe y100peHUsD

TeMa «TeXHUKAa BHEeCEeHUS] MUHEPAJbHbBIX yY100peHui»

1. CenbCKOXO03SIICTBEHHBIE MAIIIMHBI JJ11 OCHOBHOT'O BHECEHHUSI MUHEPAIBHBIX YA0OPCHUIA.

2. CenbCKOXO03ICTBEHHBIE MallUHBl W Opyauss I MPEQIIOCEBHOIO
BHECCHHSIMUHEPAIBHBIX yIOOPECHUM.

3. CenbCKOXO3SIMCTBEHHBIC MAIIMHBI W OPYAUS IJIi BHECEHHUS MUHEPAIbHBIX YI0OpEHUU TpU
IIOCEBC U ITOCAAKCE.

4. CenbCKOX0351MCTBEHHBIC MAIITUHBI U OPYAUS VISl TIOJKOPMKH PACTCHHH YI00PECHUSIMU.
Pa3nen 4 «Opranudeckue ya00peHus»

TeMa «TexHHKA 1J151 BHECEHUS] OPraHUYeCKUX Y100peHM D)
1. Cenbcroxo034iiCTBEHHAs TEXHUKA JJIs1 BHECEHHS TBEPABIX OPTaHUYECKUX yIOOPEHHUS.
2. CenbCKOXO3SIICTBEHHASI TEXHUKA U1 BHECEHUS KUIKUX OPraHUYECKUX yI0OPEHU.

3. CenbCKOXO03HCTBEHHBIC MalllMHbl W OpYAUs TpPH UCIOJb30BaHUH B
Ka4eCTBEOPraHUYCCKUX YIOOPEHHIA COJIOMBI M CHJICPATOB.
5.4. Tembl pedepaToB:

1.0co06eHHOCTH MUTaHUS U YIOOpeHus S0I0HU

2.0co0EHHOCTH NUTaHUSA M YJOOPEHUSI CMOPOIUHBI cepeOpHCTOn
3.0co6eHHOCTH MUTaHUs U yIoOpeHus po3bl GiiopuldyHaa
4.0co0eHHOCTH MUTaHUs U y10OpeHus YaiiHOM po3bl
5.0co6eHHOCTH TUTAaHUS U yI00peHus JiepeHa 0esnoro
6.0co0eHHOCTH MUTAHUA U y10OpEHUs TOPTEH3UU METEIbYaToN
7.0co0€HHOCTH MUTAHUS U YIOOPEHUS KamyCThl JeKOPaTUBHOM
8.0CcO0eHHOCTH MUTAaHUS U yIO0OpEHUs IBETOUHBIX paCTEHUI
9.0co0eHHOCTH MUTAHUS U YIOOPEHUS TPYIIH

10.0cobenHoCcTr MUTaHUS U yA0OpeHHs OOSIPBIITHUKA 0OBIKHOBEHHOTO
11.0cobenHocTr MUTaHUs U yA0OpeHHsI BUHOTpaia
12.0cobeHHOCTH MUTAaHUS U YI0OOPEHHS KU3HIIbHUKA
13.0cobenHocTr MUTaHUs U yA0OpeHHs! piOUHBI OOBIKHOBEHHON
14.0cobeHHoCTH MUTaHUS U yAOOpEHHs KPbKOBHHUKA


http://www.iprbookshop.ru/29587.html
http://www.iprbookshop.ru/47373.html
http://www.iprbookshop.ru/69253.html

6. doun

OICHOYHBIX Cpe€aCTB

o0yyaiuxcst Mo JUCHHILINHE
6.1 IlepeyeHb KOMIETEHIHI W
KOMIIEeTeHI N i

AJid NPOBEACHUS l'[pOMC)KyTO‘lHOﬁ arrecranmuu

OLCHOYHBIC CpeaACTBaA HHAUKATOpPA JOCTHUKCHUA

Koo
Komne-
menyuu

Nupukatop 10CTUXEHUS
KOMIIETEHIINU

[Iepedyens muiaHupyemMbIX
pe3yiabTaToB 0OYUEHHUS 11O
JCIIUIUINHE

HaunmenoBaunue
OLICHOYHOTI'O CPE/ICTBA

IIK-6

NJ-2nk-6
BriOupats BUbI
yIOOpeHH, CPOKH H
CHOCOOBI MX BHECEHUS C
y4€TOM OHOJIOTHIECKUX
0COOEHHOCTEH PACTCHHH U
uX (haKTUYECKOTO
COCTOSIHUS

3namb: 0COOCHHOCTH
MUTAHUS Pa3IUIHBIX BHJIOB
JIPEBECHO-KYCTaPHUKOBOM,
LIBETOYHO-IEKOPATUBHON
pacTUTEILHOCTH M Ta30HHBIX
TpaB

BU/JIbI yI0OpEHUH, UX
XapaKTEPUCTHUKY, TEXHOJIOTUU
IMOJATOTOBKH U
HCIIOJIL30BAHUS

Ymemus: onpenenars n03u1
ynoOpenuit (B ACHCTBYIOIIEM
BEIIECTBE M (PU3NUECKON
Macce) ToJ1 IPeBECHO-
KYCTapHUKOBYIO, IIBETOYHO-
JIEKOPATUBHYIO
pacTUTEILHOCTh ¥ Ta30HHBIC
TpaBbl

BBIOMPATh ONTUMAJIEHBIE
BHJIbI YIO0OpEHUH 1101
JIPEBECHO-KYCTApHUKOBYIO,
[IBETOYHO-IEKOPATUBHYIO
PacCTUTEIHHOCTh M Ta30HHBIC
TPaBBI C YYETOM
OHOJIOrHYECKUX
0COOEHHOCTEHN KYJIBbTYp U
MOYBEHHO-KJINMaTHIYECKHX
YCJIOBUM

OTIPENICTISATh CPOKU U
CII0OCOOBI BHECEHHUS
ynoOpeHuil moJ1 IpeBecHO-
KYCTapHUKOBYIO, [IBETOYHO-

JIEKOPATUBHYIO
PacCTUTEIBLHOCTH U T'a30HHBIC
TPaBbI

Bnaoemu: HaBBIKAMHU
pa3paboTku CHCTEMBI

IpUMEHEHHs yA0OpeHH moj
JPEBECHO-KYCTapHUKOBYIO,
IIBETOYHO-/IEKOPATUBHYIO
pPacTUTEIBHOCTh U Ta30HHBIE
TpaBbl C Y4ETOM CBOMCTB
NOYBBl ¥ OHOJOTHYECKHUX
0C0OEHHOCTEH pacTeHui

Tect
DK3aMeHaIMOHHBIA
ouiter




6.2. llIkaabl oeHUBaAHUA

IIaTubanabHag mMKaJjaa OLlCHUBAHUS YCTHOI'O 3K3aMEHa

Orenka

Onucanue

3a4YTCHO

OOyyaromuiics 3HaeT METO/bl pacy€ra 03 MUHEPAIbHbBIX YI100peHuH,
BUJIBI YIOOpPEHUH M WX XapaKTePUCTHKY, YMEET PacCUUTHIBATH JIO3bI
ynoOpeHuii W BbIOMpATh ONTUMAJbHBIE BUABl YAOOPEHHH TOX
CEIbCKOXO3SUCTBEHHBIE ~ KYJABTYpHl €  Y4ETOM  OHOJOTHYECKHX
0COOEHHOCTEH KYJIbTYp U MOYBEHHO-KIMMATUYECKUX YCIIOBUM, BIIaJICET
HaBBIKAMHU  pa3pabOTKU CHUCTEMBbl TNPUMEHEHHS yIoOpeHui Ha
3aIUIAHUPOBAHHBIN YpPOXKail U coXpaHeHUE (MOBBIIMICHUE) TIJI0I0POIUS
MTOYBEI

HE 3a4TCHO

OOGyuaromuiicst MpoAEMOHCTPUPOBAT HEIOCTATOUHBIN YPOBEHb 3HAHHI
METOJIOB pacuéTa /103 MHUHEPAJIbHBIX YA00peHul, BUJOB yAOOpEeHUN U
UX XapaKTepHCTHUK, YMEHHH pPAacCUMTHIBATH JIO3bl yIOOpEeHWH W
BHIOMPATH OTITUMAITbHBIC BUJIBI ynoOpeHuit (O}
CEeNIbCKOXO3SUCTBEHHBIE ~ KYJABTYPHI €  y4€TOM  OHOJOTHYECKHX
0COOEHHOCTEH KyJNbTYp U  ITOYBEHHO-KIUMATUYECKUX  YCIIOBHIA,
BJIJICHHSI HABBIKAMH pa3pabOTKH CHCTEMBI PUMEHEHUs yIOOpeHNH Ha
3aIlJIAaHUPOBAaHHBIN YpOKall M coxpaHeHue (TIOBBIIICHHE) TUIOA0POANS
TTOYBBI

HIkana oneHnBaHus TECTUPOBAHUS HA 3a4eTe

% BBINOJIHEHUS 3a]aHUSA PesyabTatr

51-100

3a4TCHO

menee 50

HC 3a4TCHO

6.4. TunoBble KOHTPOJIbHbIE 32/IaHUS UM HHbIE MAaTEPHAJIBI:

Ykazansl B IPUIIOKEHUH 1.

7. IlepeyeHb OCHOBHOI W JONMOJHHUTEJIbHOW Y4YeOHOW JIMTEPATYpPbl, HEOOXOAMMOM JIA

OCBOCHUS TUCUHMILINHBI
a) OCHOBHasl TUTepaTypa
Pomanos,I'.I'. Arpoxumusi:

yuebHoe nocobue st By3oB / [.I'. Pomanos, I'.5l. Enpkuna, A.A.

KOnun, H.T. Yebortapes. - Cankr-IletepOypr: Jlans, 2021. - 148 c. - ISBN 978-5-8114-6524-8. -

TekcT:  SIEKTPOHHBIN

/" Jlawb:  SnEKTpOHHO-OMONMOTeyHass  cucrema. -  URL:

https://e.lanbook.com/book/159493. - Pexxum nocTyma: i aBTOPU3. TOJIb30BATEIICH.
0) IomoHUTENbHAS TUTEpaTypa

Arpoxumus: yueonuk / M. A. 'abu6os, /1. B. Bunorpanos, H. B. beimos, I'. H. ®aapkun. —
Pszanb: PIATY, 2020. — 404 c. — ISBN 978-5-904308-66-7. — TekcT: snexkTpoHHbI // JlaHb:
aNeKTpOHHO-OnbOIMoTeunas cucrema. — URL: https://e.lanbook.com/book/164063. — Pexum
JOCTyMa: Ul aBTOPHU3. TI0JIb30BATEINIEH.

8. [lepeuens pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHHKAMOHHOM ceTH ""UHTepHeT"
-MunucrepctBo  cenbckoro  xossiictea  Poccuiickoit  @epepaumu. Pexum  moctyma:
http://www.mcx.ru

-MockoBckHii  rocynapcTBeHHbIH — yHHBepcuTeT uM. M.B. JlomoHocoBa,  QakynbreT
nouBoBeneHus: Pexxum poctyma: http://soil.msu.ru/; reonoro-nouBeHHbIN ¢akynbTeT Pexum
nocrymna: http://www.geol.msu.ru/obsh/about.htm

-ITouBennsiii uacTHTyT M. B.B. JlokydaeBa: Pexxum noctyna: http://www.esoil.ru/



-OI'BHY Bceepoccniickuli Hay4HO-MCCIIEIOBATEIbCKUA MHCTUTYT 3€MJICIENINS U 3AIUTHI I10YB
o1 apo3uu: Pexxum poctyna: http://vniizem.ru/

-LlenTpanbublii Mmy3eit um B.B. Jlokydaea: Pexxum poctyna: http://my3eii-nouBoBeaenus.pd/
-Cankt-IleTepOyprckuii rocyJapCTBEHHBIN YHUBEPCHUTET, Kadeapa MOYBOBEACHHUS U SKOJOTUU
nmouB: Pexxum nocryna: http://soil.spbu.ru/

-Arposkonornyeckuiiatinac Poccum " COIpPEIETbHBIX crpaH. Pexxum nocryna
http://www.agroatlas.ru/ mepuonudeckue u3aaHus

Arpapras Hayka. Pexwum moctyma: http://elibrary.ru; BectHuk Poccwmiickol akameMuun
CEeNTbCKOXO3SMUCTBEHHBIX HayK. Pexxum pocryma: http://elibrary.ru; Hokmamer Poccuiickoit
aKaJIeMUM CeIbCKOXO3SIMCTBEHHBIX HayK. Pexxum nocryna: http://elibrary.ru; Husa [loBommKbsL.
Pexum JOCTyma: http://elibrary.ru; WzBectus Camapckoit rOCyIapCTBEHHOM
CEJIbCKOXO35MCTBEHHOU akaneMuu. Pexum noctyna: http://elibrary.ru; bronnerens nmouBeHHOro
unctutyra uMm. B.B.[/lokyuaeBa. Pexxum pocrtyma: http://elibrary.ru; BecTHuk VYibsHOBCKOU
rOCYAApCTBEHHOM CEIbCKOXO3AMCTBEHHOM aKaJeMHMH: HAYYHO-TEOPETUUYECKUN KypHaIL. Pexnm
noctyna: http://elibrary.ru.

9. MeToanyeckue yKazaHus JUIsl 00y4aOMIMXCHA M0 OCBOECHUIO U CHUIITUHBI

1.JTuxamona JI.M. Arpoxumus / JI.M. Jluxamora, H.B. Muxansckas/ Omck, 2010. - 144 c.
2.Epmoxun 10.M. Arpoxumuueckuit tpenaxep / 10.U. Epmoxun, H.B.AGpamoB / Tromens,
2009. - 120 c.

10. Ilepeuenb MH(POPMAIMOHHBIX TEXHOJIOTHIi-HE TPyOyeTcs

11. MaTepuajibHO-TeXHUYECKOe o0ecnevyeHre TUCUUIIMHBI

JlexrmonHnas aymutopus Ne7-309.

Crnenmanu3upoBaHHas yaeOHas tadoparopust Ne7-321.

[Tpubopsr:

-Beck1 anextponnsie BJI-120;

-OnnonyueBoii ckanupyromuii Y ®-BUJ cnexrpomerp UV-2800;

-AToMHO-a0copOIMOHHBIN ciekTpoMeTp ContrAA;

-Becsl anekrponnsie DX 1200;

-Cymmnbnbiid mkad [IC-90-01 CITY;

-Ananusarop xuakoctu Jkcrept-001 3(0.1);

-Onextpox cpaBHeHus ICp-10101-3.5(K80.4);

-Onexrpoa «JINT-021-10»;

-Onexrpoa ICK-10603/7(K80.7).

12. OcoGeHHOCTH OCBO€HHSl JUCHUILUIMHBI VI MHBAJIHIOB M JIML € OrPAHHMYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI

OOydenne oOydalOmMXCAd C OrPaHUYEHHBIMA BO3MOXKHOCTSMH 3I0POBBS TPH HEOOXOIUMOCTH
OCYIIIECTBIISIETCS Ha OCHOBE aJalTHPOBAHHOW pabodell MpOrpaMMBI C HCIIONB30BAHHUEM CIICIIUATBHBIX
METOI0B OGy‘IeHI/Iﬂ U JUIAKTHYCCKUX MaTepualioB, COCTABJIEHHBIX C YYETOM ocobeHHoOCTeH
HCI/IXO(I)I/IBI/I‘IGCKOFO pa3BuTUA, HWHAUBUAYAJIBbHBIX BO3MOXHOCTEH H COCTOSHUS 300pOBb TaKHUX
oOyu4arormmxcs (00ydJaromerocs).

B OeiaAaX OCBOCHHUS y‘le6HOfI InporpaMmbl IUCHUIUIMHBI WHBaJIMJAaMU W JHUIaAMU C OI'paHUYCHHBIMU
BO3MOXXHOCTAMHU 310POBbSA obecrieunBaeTcs:

° UL UHBAJIMAOB U JIMI C OrpaHUYCHHBIMU BO3MOKHOCTAMU 310POBBA 110 3PpCHUIO: PA3MCIICHHC B
AOCTYIIHBIX  JJIsA 06yqa10mnxca, ABJIAOIIUXCA  CICIIBIMM - HMJIM CJ'I3,6OBI/I)IHH_II/IMI/I, MECTaxX H B
aganTupoBaHHOW (opMe CIpaBOYHON WHGOpPMAIMK O PACIUCAHUHM YYEOHBIX 3aHATHIH; MPUCYTCTBUE
aCCUCTCHTA, OKa3bIBAromIcro 06yan0LueMyC}1 H€O6XOZ[I/IMYIO IIOMOIIb, BBIITYCK
aNbTEPHATUBHBIX ()OPMATOB  METOAWYECKHX MaTepualioB (KPYMHBIA MWPUGT Wik ayauodaiiisl),
ucronb3oBaHue Bepcuu caifta s cnabopumpanmx ObC [PR BOOKS u cnenmanbHOro MOOHIBHOTO
npunoxenust [PR BOOKS WV-Reader (mporpamMMbel HeBH3yalbHOTO JOCTyHa K HWH(OpMAaIHH,
MpeAHa3HauYeHHOH AJIs1 MOOMIIBHBIX YCTPOMCTB, paboTaromux Ha onepanuoHHoi cucteme Android u i0S,
KoTopasi He TpeOyeT crenuajgbHO OOYUYEHHOrO acCHUCTeHTa, T.K. joau ¢ OB3 mo 3penuro paboraror co
CBOUM YCTPOﬁCTBOM IMPUBBIYHBIM CHOCO6OM, HCIOJIB3YysA CHCHUAJIbHBIC HITATHBIC HOPOrpaMMbl JISL
He3psuux JiozeH, ¢ koropeiMu IPR BOOKS WV-Reader nmeer nosiHyo cCOBMECTHMOCTS);



. JUTSI MHBAJUJIOB U JIUIl C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbS IO CIYXY: HaJUICKAITUMHU
3BYKOBBIMH CPEJICTBAMU BOCIIPOM3BECHUE HH(POPMAIIHH;

. JUIS UHBAJIUJOB U JIMI[ C OTPAHUYCHHBIMU BO3MOXXHOCTSMHM 3JI0POBbs, MMEIOIIUX HAPYIICHUS
OIOPHO-JIBUTATEIBHOTO alapara: BO3MOXHOCTh OCCIPENMSITCTBEHHOI'0 JIOCTyla OOyJarommxcs B
y4eOHBIC MOMEIICHUS, TyaJeTHbIC KOMHATHl U APYrHe MOMEIIeHHs Kadeaphl, a TakkKe MpPeObIBAHHE B
YKa3aHHBIX MTOMEIICHUSX.

OO0pa3oBaHue 0OYYAIOUIMXCSA C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI MOKET OBITh OPTaHHU30BAHO
KaK COBMECTHO C JPYT'MMH OOYYAIONIUMHCS, TaK M B OTICIBHBIX TPYINIax WIA B OTACIBHBIX
OpraHu3aIMsIX.



[Ipunoxenue 1
MuHUCTEPCTBO CENIBCKOro X03siiicTBa Poccuiickont @enepanuu
OI'BOY BO I'ocynapctBenHblit arpapubiii yauBepcuteT CeBepHOro 3aypanibs
ATpOTEXHOJIOTHYECKUI UHCTUTYT

Kadenpa ob6mreii 6rnonorum

®OHJ] OIIEHOYHBIX CPEJICTB

10 Y4eOHOM AUCIUTIIIMHE ATpOoXuMus

1151 HanpaBieHus moarotoBku 35.03.05. «CanoBoicTBO»
npoduis JlekopaTUBHOE €aJI0BOJICTBO, Ta30HOBEICHUE U (hIIOPUCTHUKA

VYpoBeHb BhIcIIEro 00pa3oBanus — 0akanaBpuar

Pazpaborunku: 3aB. kadgeapoi, T0KTop c.-X. Hayk H.B. AGpamoB

YTBepIeHO Ha 3ace/laHHH Kadeqpsl
nmpoToKoI Ne 11 ot «7 » mroHa 2021 r.

3apeayromuii Kadeapoi %L H.B. Abpamos

Tromensn, 2021



KOHTPOJIBHBIE 3AJJAHUA U UHBIE MATEPUAJIBI OHEHKHA
3HAHUI, YMEHHUI, HABBIKOB U (MJIM) ONBITA JAeITEJIbHOCTH, XapaKTepHu3youue
3Tanbl GOPMHUPOBAHKMS KOMIIETEHIIMHA B MPOLIECCe OCBOCHUS TUCHMUILIMHBI

AT'POXUMUA

1. Bonnpochl )i TPOMEXKYTOYHOM aTTecTauuu (B (popMe YCTHOT0 3a4€Ta)
[IK-6 Crmocoben pazpabaTsiBaTh CHCTEMBI 00OpAOOTKH IMOYBHI M yI0OPEHUH, TEXHOJIOTHUH
MOJrOTOBKH MOCAJ0YHOTO (ITOCEBHOTO) MaTepHalia, TEXHOJIOTHUU MOCAAKH (TI0CeBa) 0OBEKTOB

ACKOPATUBHOI'O0 CaA0BOACTBA

Komnerenmus Bomnpocsr
I1K-6 1. Buasl mOYBEHHON KUCIOTHOCTH
CriocobeH pazpabaThiBaTh 2. Bwuapl oprannueckux ynoOpeHui u ux KpaTkas
CUCTCMBI O6pa6OTKI/I XapaKTEPUCTHUKA.
MOYBBI M yIOOpeHHH, 3. HaBosnas xxmxa. OcOOEHHOCTH €€ MCIIOIb30BaHMUSL.
TEXHOJIOTUU TIOATOTOBKH 4. Xapakrepucrnka TopQos.
OCAI0HOTO 5. Cwmemannsle ynoopenus. OcoGEHHOCTH MUTaHUA U YI00PEHUIH
(moceBHOTO) Marepuarna, TA30HHBIX TPAB
TeXHOIOTHH Toca/ixu 6. Topda - HaBo3HBIE KOMTIOCTHI. [IpUTrOTOBIIEHNE, 0COOCHHOCTH
(mocesa) 00BEKTOB e —
/ICKOPATHBHOTO 7. HurpatHble ynoOpeHus (HaTpueBash W KajblMeBas CEIUTPA).
CaJl0BOJICTBA

Oco0OeHHOCTH UX TPUMEHEHUS

8. AmMoHwmitHbIe yoOpenus (cynbdaTr ammoHust). OcoOeHHOCTH
MPUMEHEHUS.

9. AMMOHMITHO-HUTpATHBIC yIOOpEHHS (aMMHUAYHAS CEIUTPA,
MoueBrHa). OCOOEHHOCTH TPUMEHEHHUSI.

10. XKunkue azoTHbie yaoOpeHus: (KUAKANA aMMHaK, aMMHadHAas
BoJ1a). OCOOEHHOCTH MX HCIIOIh30BAHHUS.

11. Conoma 371aKOBBIX KYJIBTYp U OCOOCHHOCTH €€ TPUMEHEHUS.

12. CunepanpHblie KyIbTYpPbl U OCOOCHHOCTH UCIIOJIb30BAHUS
CUJICPAIbHBIX KYJIBTYP.

13. OcobeHHOCTH TUTaHUS U YAIOOPEHUI MHOTOJIETHUX TPAaB.

14. OcobeHHOCTH TUTAHUS U YAOOPEHUH IIBETOYHBIX PACTCHUM.

15. Ocobennoctu MTATaHUS u yao0OpeHuit JPEBECHO-
KYCTapHUKOBOMW PaCTUTEIBHOCTH .

16. OcobeHHOCTH MUTaHUS U yI0OPEHHI ra30HHBIX TpaB

17. CoipbeBas 6a3a uist monydeHus GochopHbIX yaI0OpeHHIA.

18. Ogno3amemennsie Gocdatsl (cynepdocdar mopomKoBbId U
rpaHyIUPOBAHHBIN, KOHIIEHTPUPOBAHHBIN cyniepdocdar,
nBoitHOM cynepdocdar).

19. JIsy3amereHHsie docdaTsl (Mpeuunurar, pochomuiak,
ToMacHuak, repmodocdatsl, odechropeHHsIi Gocdar).
Oco0eHHOCTH TPUMEHEHUS.

20. Tpex3amenieHnslie Gocdatsl (pochopras myka). OcoOeHHOCTH
IPUMEHEHMSI.

21. Kanuiinele ynoOpenus. MIx xapakTepucTuka.

22. Muxkpoyno6penus (6opHble, MOJIMOICHOBBIE, MApPTaHIIEBbIE,
MeJIHbIE, ITMHKOBBIE)

23. Cnoxuble ynoopenus (ammodoc, auamMmmodoc, Maruuii-
amMoHui Qocdodar).

24. Hutpodocs! u Hutpodpocku. KomOuHMpOBaHHBIE YI00pEHUs.

25. CMenIanHble y00peHus




YMeThb: OnpenensiTh A03bl yI00peHHil (B AeHCTBYIOIEM BellecTBE M (PH3MUECKO Macce) Mojl ApEeBECHO-

KyCTapHUKOBYIO, IBCTOYHO-ACKOPATUBHYIO PACTUTCIILHOCTL U ITa30HHBIC TPAaBbI BI>I6I/IpaTI> OIITHUMAJIBHBIC

BUBI yz[06peHH171 noa ApC€BCCHO-KYCTAPHUKOBYIO, IBETOYHO-ACKOPATUBHYIO PACTUTCIIBHOCTD U T'Aa30HHLBIC

TpaBbl C Yy4YETOM OHONOTMYECKUX OCOOCHHOCTEH KyNbTyp W MOYBCHHO-KIMMATHYECKUX YCIOBHN

ONpENENsITh CPOKH M CIOCOOBI BHECEHHWs YIOOpEHHH o] JApeBeCHO-KYCTaPHUKOBYIO, IBETOYHO-

ACKOPATUBHYIO PACTUTCIIBHOCTU U I'Aa30HHBIC TPABLI

KommereHius

Bomnpocsl

I1K-6

CriocoOeH pa3pabaThiBaTh
cUCTEMbI 00pabOTKH MOYBHI
1 y10OpeHH, TEXHOIOTUH
MOATOTOBKH MOCAJ0YHOTO
(TIoceBHOTO0) MaTepuana,
TEXHOJIOTUH TTOCAIKU
(IoceBa) 0OBEKTOB
TIEKOPaTUBHOTO CaI0BOJICTBA

26.
27.
28.
29.
30.
31.

32.
33.
34.
35.
36.

37.
38.

39.

40.

41.

42.

TeXHOJIOTHSI MPUTOTOBIICHHUS TIOICTUIIAIOIIEIO HAaBO3a.
TeXHOJIOTHS MPUTOTOBIICHUST KOMITOCTA

TeXHOJIOTHSI MPUTOTOBIICHUE 3EJICHOTO YI00peHUs
TeXHOJIOTHSI MPUTOTOBIICHUE KYPHHOTO MTOMETA.

Mertompbl onipeienieHus 103 ya1o0peHuit

N3meHenws, BEI3BIBAEMBIC B TIOUBE THIICOM M OCOOSHHOCTH
TUTICOBAHHUS ITOYB.

Marepuansl 1151 runicoBanusi. Hopmel, cpoku, crocoOsr
BHECEHUS THIICA.

CreneHb HYX/TaeMOCTH B H3BeCTKOBaHUH. OmpeiecHue
HOPMBI H3BECTH M U3BECTKOBOTO YI0OPCHHUS.

Cpoxu 1 criocoObl BHECEHUS U3BECTH.

Cpoxu u criocoObl BHECEHUSI OPraHMYECKUX YI00peHuit
Cpoxku # criocoObl BHECEHUSI MUHEPATBHBIX YI0OpEeHUI
Cpoxku u criocoObl BHECEHUSI MUKPOYI00OpEHUS
[TonoGpaTh oprannveckue y1o0peHust mo1 JpeBECHO-
KYCTapHUKOBYIO, [IBETOYHO-IEKOPATUBHYIO
PaCTUTENBHOCTh U TA30HHBIE TPaBBI

[TonoOpaTh MUHEpAIbHBIC YIOOPEHUS IPEBECHO-
KYCTapHUKOBYIO, [IBETOYHO-JIEKOPATUBHYIO
pPacTUTEIHLHOCTh U Ta30HHBIE TPABBI

[TonoOpaTh GakTepHrabHBIC YI0OOPEHUSI IPEBECHO-
KYCTapHUKOBYIO, [IBETOYHO-JICKOPATUBHYIO
pPacTUTEIBHOCTh U Ta30HHBIE TPABBI

[Tono6pate MUKPOYIOOPEHHS APEBECHO-KYCTAPHUKOBYIO,
[[BETOUHO-/IeKopaTuBHy [lo100paTh 10 paCTUTENBHOCTD U
ra30HHbIE TPABbI

[TomoOpath peryisTopsl pocta JpeBeCHO-KYCTaPHUKOBYIO,
[[BETOYHO-/IEKOPATUBHYIO PaCTUTEIILHOCTh M Ta30HHbBIE
TpaBBI




BJajJeTh: HaBBHIKAMH pa3pabOTKH CHUCTEMbl TNPUMEHEHHUS yIOOpeHHH TMoJ JIpeBECHO-
KYCTapHUKOBYIO, LBETOYHO-JACKOPATUBHYI0 PACTUTEIBHOCTb M Ta30HHBIE TPAaBbl C Y4ETOM

CBOMCTB MOYBBI M OMOJIOTMYECKHX 0COOCHHOCTEH pacTeHUN

Komnerenus Bomnpocsl

[1K-6 43. TexHONOTHS NPUMEHEHHUSI OPTaHUIECKUX YI0OpEeHUH 10
CrniocobeH pazpabaTsiBaTh JPEBECHO-KYCTAPHUKOBYIO PACTUTEIBHOCTh

cHCTEMBbI 00paOOTKH MOYBBI 44. TexHoJI0THsI IPUMEHEHUS OPTaHUYECKUX YI00pEeHU

W yIoOpeHHid, TEXHOJIOTHU L[BETOYHbIE PACTEHHUS

[TOArOTOBKH ITI0CAJOYHOIO 45. TexHoJ10THSI IPUMEHEHUS OPTaHUYECKUX YA0OpEeHUM
(IOCeBHOr0) MaTepuaila, ra30HHbIE TPABbI

TEXHOJIOI'MH TIOCAIKH 46. TexHOIOTHS IPUMEHEHUSI MHHEPAIBHOTO yI0OpeHH
(moceBa) 00OBEKTOB JPEBECHO-KYCTAPHUKOBYIO PACTUTEIBHOCTh
NIEKOPATUBHOTO CaJ10BOJICTBA 47. TexHosiorusi NPUMEHEHNUSI MUHEPAJIBHOTO yI00peHUs

[BETOYHBIE PACTCHUS

ra30HHBIE TPABBI
KYCTapHUKOBYIO PAaCTUTEIBLHOCTh
pacTUTEIBHOCTD

51. TexHONOTHS MPUMEHEHHUS PETYIATOPOB POCTA MO
Ta30HHBIE TPABbI

48. TexHONOTHS IPUMEHEHUSI MUHEPAIIBHOTO YIOOpEHUS
49. TexHOIOTHS IPUMEHEHHUS PETYISTOPOB POCTA IPEBECHO-

50. TexHOJIOTHS TPUMEHEHHS PETYIATOPOB POCTA IIBETOIHYIO

IIpouenypa oueHuBaHus 3a4éTa
3auéT mpeanoiaraer Belavyy CIKCKa BOIPOCOB, BHIHOCUMBIX Ha 3a4eT, 3apaHee (B caMOM
Hayaje OOy4YeHHs WIM B KOHIIE OOydeHHs Tmepen ceccueit). Bxmrowaer nBe dvactu:
TEOPETUYECKUHBONPOC U MPAKTUYECKOE 3a4aHue. J{JIs MOATOTOBKY K OTBETY Ha BOMPOCHI U
3a/laHusl, KOTOPBIM CTYIEHT BBITACKUBAET CIIydallHbIM 0OOpa3oM, OTBOJIUTCS BpeMsl B
npeaenax 30 MUHYT.

Kpurepun ouenku 3auéra:

«3a4TeHO» BBICTABJSIETCA OOyJarOIMMYyCs, €CJIM OH 3HAaeT MEeTOJbl pacyéra J03
ynoOpeHuii, BHUIbl yIOOpPEeHHH M HX XapaKTEpPUCTHKY (COCTaB, CBOWCTBA, IIPOLIEHT
JEUCTBYIOLIETO BEIIECTBA), YMEET PAcCUMTHIBATh J103bl yHO0OpeHuH (B AEHCTBYIOLIEM
BEIIECTBE " buznueckoit macce) 1o J{ IUIAHAPYEM YO YPOKalHOCTh
CeJIbCKOXO3SHCTBEHHBIX KYJIBTYp C UCIOJIb30BAHUEM OOLICIPUHATHIX METO/0B; BHIOMPAThH
ONTUMAaJIbHBbIE BHUJbl YJOOPEHUH IOJ CEIbCKOXO3SIMCTBEHHBIE KYJIbTYphl C Y4ETOM
OMOJIOTUYECKUX OCOOCHHOCTEH KYJIbTYp M NOYBEHHO-KIMMATUYECKUX YCIOBMIA; Biajeer
HaBbIKAMU pa3pabOTKU CUCTEMBbI IPUMEHEHUs y100peHUH Ha 3allaHupPOBaHHBIN ypoxkail u
COXpaHeHHUe (MOBBILICHNE) III0A0POANS OYBBI;

«He 3a4YTeHO0» BBICTABIIAETCS OOYYaIOUIUMYCs, €CIM IpU OTBETE IMPOJEMOHCTPHPOBAI
HE/I0CTaTOYHBIA YPOBEHb 3HAHUN METObI pacyéra 103 y1oOpeHui, BUabl yI0OpeHui 1 ux
XapaKTepUCTUKY (COCTaB, CBOWMCTBA, MPOLEHT JCHCTBYIOLIETO BEIIECTBa), HE YyMeeT
paccuMThIBaTh J103bl yIO0OpeHui (B AEHCTBYIOIIEM BelIeCTBE U (PU3UUECKOW Macce) Moj
[JIAHUPYEMYIO  YPOJKaWHOCTb  CEIbCKOXO3SAMCTBEHHBIX KYJIBTYP C HCIOJB30BaHUEM
OOIIENPUHATBIX METOJ0B, HE BIAJCeT HABBIKAMU pPa3pabOTKU CHCTEMBbl MPHUMEHEHHS
yaoOpeHuil Ha 3aljlaHMpPOBAaHHBIA ypoXkail M coxpaHeHue (TOBBILICHHUE) IUIOJOPOIUS
IIOYBBI.



OO0pa3zen THIIOBOTO OMJIeTa K 3a4€Ty

OI'BOY BO «I'AY CesepHoro 3aypaiibs»
ArpOTEeXHOJIOTUUECKUN UHCTUTYT
Kadenpa nmouBoBeneHus u arpoxuMuu
VYyeOHas aucuuniInHa ArpoxXumus

1o HarpasieHuto 35.03.04 «ArpoHomus»
poGuIsE «KATPOHOMHS

Jk3aMeHalMOHHBIN 6uteT Ne 1
1. W3BecTkoBbIe ynOoOpeHMs], UX XapaKTEPUCTHKA U IPUMEHEHHUE.
2. 3HaueHHWe MHKpPODJIEMEHTOB B JKM3HU pacTeHUi. J[OCTYTHOCTh MHUKPOAIJIEMEHTOB B
paSHI)IX ImIo4YyBax.

CocraBui: (Abpamos H.B.) 23 centsiops 2021 1.
3aBeayronun
Kadenpoil MOUYBOBEJCHHS U arPOXUMUN (Aopamos H.B.) 23 centsiopst 2021 r.

2.TecToBbl€e 32JaHUA I IPOMEKYTOYHOM aTTeCTAMHU
(3a4eT M 3K3aMeH B (popMe TECTUPOBAHUSA)

(TOJTHBI KOMILJICKT TECTOBBIX 33[JaHU Mpe/icTaBlIeH Ha 0Opa3oBaTesbHOM miardGopme moodle)

CoNoR~LWNE

TBepnas ¢daza MoYBHI M TPYHTA COCTOUT U3
OnpeaensroT MIOTHOCTh MOYBHI B €CTECTBEHHBIX YCIIOBHSIX IO METOTY:
ITonesoii MmeToq — 3TO ...

. Iox a66peuatypoit NPK moapasymeBarot:

ATPOXUMUYECKUIA METO]T TIO3BOJISIET ONIPEACIUTD:

AHanm3 1Mo4BEl — 3TO...

K uuciy Makpo3ieMeHTOB OTHOCSTCS:

K uncny MUKpO3IEMEHTOB OTHOCSTCS:
B3aumocBs3b 00BEKTOB, U3y4aeMbIX B arpOXUMHH (PaCTeHUH, IOYB, YA0OpEHUH,
KJIUMAT) BBIPA3UJI:

. Ilpu npoBeieHNH NOJIEBBIX OMBITOB ONPEAEIIACTCS:
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

B arpoxumuu uzyyaror:

I'maBHBIMH OCOOEHHOCTSAMHU XUMHUYECKOTO COCTABa IOYB SIBIISIOTCS:

B kakoii ¢popme a30T BcTpedaeTcs B mouse?

B kakoit popme pochop BcTpedaercs B mouse?

[IuTaTenbHbINA PEXKUM MTOYBBI — 3TO...

Yao0penus — 310 ...

MuHepanbHble yI0OpEHHs — 3TO ...

XKunkoe MuHepaibHOE y10OpeHue — 310 ...

Buj MuHepanbHOTrO ynoopeHus — 31o ...

dopma MUHEPAIBHOTO YI0OPEHUs — 3TO ...

K HUTpaTHBIM y1OOpPEHUSM OTHOCSTCS:

dopmyna MOYEBHUHBI:
Poct u pa3BuTHE pacTeHHl B YCIOBUSAX HM30OBITOYHOTO HUTPATHOTO MUTAHUA
JTUMUTHUPYET. ..



24. Camporens — 3T0. ..

25. K nogkopMKam, KOTOpbIE IIPOBOJIAT B IIEPHOJI POCTA U PA3BUTHSI PACTCHHI OTHOCSIT:
26. AMM#ayHasi cenuTpa — 310 ...

27. CriocoObl BHECEHUS YI0OpEHUH:

28. Y100peHust — 3TO BEIIECTBa. ..

29. KauecTBO pacTeHneBO14ECKON IPOLYKIIMU IIPU BHECEHUU ONTUMAJIBHBIX HOPM
ynoopeHuit

30 buonornueckuii BEIHOC DJIEMEHTOB MUTAHUSA — 3TO BBIHOC ITUTATEIBbHBIX BEUICCTB U3
IIOYBbI

IIpoueaypa oueHuBaHus

TecTtupoBanue 00y4aIOUIMXCS HMCMOJB3YeTCS B MPOMEXKYTOUYHOW aTTeCTAllMH ISl OIEHUBAHUS
YPOBHSA OCBOCHHOCTH Pa3JIMYHBIX pPa3ACIOB W TEM AOUCHUIUIMHBI, MHPOBOJUTHCA B CHUCTEME
Moodle Ha caiite «Test DUOC ®I'BOY BO T'AY Cesepnoro 3aypanbsi» (https:/Ims-

test.gausz.ru).

[Ipn npoBeaeHUM TECTUPOBAHUS, A KaXIOTOo OOYyYarollerocs: aBTOMaTU4YeCKH (OpMHUpPYETCs
WHIUBUAYAJIbHBI BapuUaHT 3a4eTHOTO Owuiera ¢ IMEepeyHeM TECTOBBIX BOINPOCOB. BapuaHT
BkirogaeT 30 TecTOBBIX BOMPOCOB. IIpOMOIDKATENBHOCTH TECTUpPOBaHWS — 45 MHHYT.
Paspemraercss BTopas momsITKa, KOTOpasi OTKPBIBAETCs aBTOMarnyecku yepe3 10 MuHyT mocne
OKOHYAHUS MepBOM MONbITKU. [IpoaomKUTEN HOCTS TECTUPOBAHUS MPU BTOPOIl MOMbITKE — 45
MUHYT. B Tabnuue, mnpeicTaBleHHOM HIKE YKa3aHbl KPUTEPUU OLIEHWBAHUSA, KOTOpPbIE
BKJIFOYAIOT MIPOILIEHT U KOJMYECTBO MPABWIBHBIX OTBETOB JUJISI OLICHKH 3HAHUI

Il kajia oueHUBaHMSI TECTUPOBAHUSA HA 3a4éTe

%6 BBLINOJIHEHUS 32JaHUS Pe3yabTaTt

50 - 100 3a4TEHO

menee 50 HE 3a4TEHO



https://lms-test.gausz.ru/
https://lms-test.gausz.ru/

3.TeKyumi71 KOHTPOJIb BBIIIOJTHCHU S CaMOCTOSITEeIbLHOM p360TbI

CamocrosiTe/ibHOE H3yYeHHe TeM
Pazgen 3 «MuHepajibHbIe Y100peHHsD
Tema «TexHuKa BHeCeHHs] MUHEPAJIbHBIX Y100peHuii»

1. CenbCKOX0351CTBEHHBIC MAIIIMHBI JIJI1 OCHOBHOT'O BHECEHHSI MUHEPAJIbHBIX YA00pEHUI

2. CenbCKOXO35MCTBEHHBIE MaliMHbl WU OpyOUst JUIsl  MPEANOCEBHOTO  BHECEHUS
MUHEpaJIbHBIX y100peHUi

3. CenbCKOXO3SIMICTBCHHBIC MAIIMHBI M OPYIUS Ui BHECCHHS] MUHEPAIbHBIX YIO0OPSHUIIIPH MMOCEBE U
IOCaJIKe

4. CenbCKOXO3SIICTBEHHBIE MAIIMHBI U OPY/IUs VISl IOJKOPMKH PACTEHUHN yI0OpEHUSIMHU.

Pa3nen 4 «Opranuveckue y100peHusn

Tema «TexHuka 1Ji1 BHeCeHHs] OPraHUYEeCKUX YI100peHun i

1. CenbCKOXO3SIICTBEHHAS TEXHHUKA JJI1 BHECECHHS TBEPIBIX OPTaHUUECKUX YI0O0pEeHUs

2. CenbCKOXO3SIMICTBCHHASI TEXHUKA TSI BHECEHUS KUKUX OPTaHUICCKUX yI00pCHHIA

3. CenbCKOXO3IMCTBEHHBIE  MAITHHBI n opyaus MpU  HCTOJIb30BaHUH BKa4eCTBE
OPraHWYECKUX YIOOPEHHUM COJIOMBI U CHUJIEPATOB

IIpouenypa onennBaHusi codecer0BaAHMS:

Ucnons3yercsi  PpoHTanmbHBIM  OMpPOC, KOTOPBIM  Tpeanojaraer paldoTy  MpenojaaBaTetst
OJITHOBPEMEHHO CO BCEU ayJIUTOPHEH, U TIPOBOIUTHLCSA B BHIE Oecensl mo Bompocam. [Ipu otbope
BOITPOCOB M IIOCTAHOBKE Mepe/] 00yJaloMUMHUCS YUUTHIBACTCS CIEAYIOIIEe:

-3a71aeTCsl He 0oJiee IBYX BOMPOCOB, OTHOCSIIIMXCS K MPOBEPSEMOI TeEME;

-hopMyIHpPOBKa BOIIPOCA JOJDKHA OBITH OJHO3HAYHOM M MOHSATHOM OTBEYAIOIIEMY,

B xon1e ompoca mpenoaBatens JaeT 3aKIIOYUTEIbHbIE KOMMEHTAPUHU IO Ka4eCTBY OTBETOB BCEX
00yJaronuxcs.

OTBeTHl MAIOTCA MO NPUHUMUITY Kpyra, A€ KaXKIbld CIEAYIONIMHA OTBEYAET HA IOCTABJICHHBIN
MeJITaroroM BOTIPOC;

-CJIelyeT COOJIF0IaTh JUHAMUKY OTBETOB: HE 3aTATHUBATH Iay3bl MEXIY OTBETaMH OOYUYarOIIMXCS,
eciu TpeOyeTcs 3a1aTh HABOAIIUN BOIIPOC, TO CIEAYET IMOMPOCUTh OTBETUTH HA 3aJaHHBIN BOTIPOC
JIpyroro oOy4yaroIerocs Wi MOMPOCUTH JIOMIOJHATh OTBEUYAIOIIETO;

-Ha 3aJJaHHBIA MperojaBaTeIeM BOIPOC OTBEYAOT TPH CTYICHTAa OJHOBPEMEHHO: OTBET IEPBOTO
JIOTIOJTHSET BTOPOM, TPETUH KOMMEHTHPYET, OCTaJIbHBIM TIPEIOCTABISCTCS IMPaBO OICHUBAHUS
OTBETA BCEX TPOUX.



Kpurtepuu ouenku codeceoBaHus:
OIl€HKAa «OTJIMYHO» BBICTABJISCTCS 00ydaromeMycs, €CJIM OH TIPABHIILHO OTBETHJI HA BOMPOCHL. [lokazan
OTJIMYHBIC BJIAJICHUSI HAaBbIKAMU NPUMEHEHHUS TMOJIYYEHHBIX 3HAHUW W YMEHUH MpU pEHICHUH
npodeccHOHANBHBIX 3a7ad B paMKax YCBOGHHOro y4yeOHOro wmatepuana. OTBeTHJII Ha Bce
JIOTIOJIHUTEIbHBIE BOIIPOCHI.
OIIEHKA «XOPOII0» BBHICTABISACTCA OO0yJarolmeMycsi, €Cii OH OTBETHJI Ha BONPOCHI C HEOOJIBIIMMHU
HeroyHocTsiMH. [lokazan xopolue BiaJeHHUs] HaBbIKAMUA IPUMEHEHUS TMOJYYCHHBIX 3HAHUWA U yMEHHM
MpU peIIeHUH TPOQPECCHOHATBHBIX 3a7a4 B paMKaX YCBOGHHOro y4deOHoro marepuaina. OTBEeTUN Ha
OOJIBIIMHCTBO JIOTIOJHUTEILHBIX BOTIPOCOB.
OlIEHKA «Yy/0BJIETBOPHUTEJIbLHO» BBICTABIsIETCA OOYydJalOIIEMyCs, €CJIM OH OTBETHJI Ha BOIPOCH C
CYIIIECTBEHHBIMH HETOYHOCTAMHM. [lokaszanm yAOBJIETBOPUTENTHHOE BIAJCHUE HAaBBIKAMHU IMPUMEHEHUS
MOJYYCHHBIX 3HAHUW M YMEHUW MpU pEIIeHHH NpoPEeCCHOHANBHBIX 3a7ad B paMKaxX YCBOCHHOTO
yaeOHoro marepuana. [Ipu oTBeTax Ha JOMOJIHUTENbHBIC BOMIPOCH OBLIO TOMYIIEHO MHOTO HETOUYHOCTEH.
OllEHKA «HEY/JAOBJIETBOPUTEJIbHO» BBICTABISETCS  OOy4aromeMmycsi, €ecid OH TP  OTBETE
MPOJIEMOHCTPUPOBAI HEJIOCTATOYHBIA YPOBEHb BIAQJCHUS YMEHHSMU UM HaBBIKAMU TpPU PEHICHUH
npodecCHOHANBHBIX 3a7ad B paMKaxXx YCBOGHHOro ydeOHoro wmarepuana. I[lpm oTBerax Ha
JOTIOJTHUTEIBHBIE BOMPOCHI OBLIIO JIOMYIIEHO MHOKECTBO HETOYHOCTEH.

4. Tembl pedpepaToB (ouHas popma oOydeHHs):
1.0cobGeHHOCTH TUTaHUs U YA00peHus 1010HN
2.0co06eHHOCTH MUTAHUS U YAOOPEHUs CMOPOIUHBI CepedprcToit
3.0co6eHHOCTH TUTaHUS U ynoOpeHus po3sl haopudyHa
4.0co06eHHOCTH MUTAHUS U YA00peHus YaitHOU PO3bl
5.0co0eHHOCTH MTUTaHUS U YI0OpeHus aepeHa 0e1oro
6.0co0eHHOCTH TUTAaHUS U yIO0OpEHUS TOPTEH3UN METEIhYATON
7.0co0eHHOCTH TUTAaHUS U yIOOpEHUs KamyCThl IEKOPATHBHOMN
8.0co0eHHOCTH MUTaHUS U YAOOPEHUS IBETOUYHBIX PACTCHUHN
9.0co0eHHOCTH TUTAHUS U yI0OpEHUs TPyIIn
10.0co0GeHHOCTH MUTaHUS B YAOOPEHUS OOSIPBITITHIKA 0OBIKHOBEHHOTO
11.0coGeHHOCTH TUTaHUS U YA0OpEHUsT BUHOTPaa
12.0co0eHHOCTH MTUTaHUS U YA0OpEHUS KH3UIbHUKA
13.0co0eHHOCTH MUTaHKS B YA0OpEeHHs PSIOMHBI OOBIKHOBEHHOM
14.0co0eHHOCTH TUTaHUS U YA0OPEHUST KPhKOBHUKA

Bomnpocs! k 3amure pedepara:
1.0co6eHHOCTH a30THOTO MUTAHUS B MTOATAC)KHON 30HE
2. OcoOGEHHOCTH a30THOTO MUTAHUS B FOXKHOM JIeCOCTENN
3.0cobennoctu GpochopHOro NUTAHUS B MOATACKHOM 30HE
4. Ocobennoctr GochopHOTo MUTAHUS B F0XKHOMU JIECOCTEIN
5. OcoOeHHOCTH KaTUIHOTO MUTaHK B Pa3IMYHBIX 30HaX TroMeHCKoM obmacTu
IIpoueaypa ouenuBanus pedepara:
HoBusna tekcra - akTyanbHOCTh MPOOJIEMBI U TEMbI; - HOBHU3HA M CAMOCTOSTEIHHOCTH B IOCTaHOBKE
npoOiembl, B (OPMYIUPOBAHUM HOBOTO AacleKTa BBHIOpAHHOW I aHamu3a NpPOOJEMBbI;, - HAIUYUE
aBTOPCKOM MO3UIIMH, CAMOCTOSTEILHOCTD CYKICHUH.
CreneHb pacKpbITUSL CYIIHOCTH MpPOOJIEMbI - COOTBETCTBHE IUIaHA TeMe JOKJIala; - COOTBETCTBHE
COJIep’KaHUs TeMe U IJIaHy JOKJIa/ia; - MOJHOTA U ITyOWHA PacKPBITUS OCHOBHBIX MOHSTHHA MPOOIEMBI; -
000CHOBAaHHOCTh CIOCOOOB M METOJOB pabOThl C MaTepuaioM; - yMEeHHE paboTaTh C JHUTEPaTypoH,
CHUCTeMAaTHU3UpPOBaTh M CTPYKTYPHUPOBATh MaTepual;, - yMEHHE 0000IaTh, COMOCTaBIATh pa3IHUYHBIC
TOYKH 3pEHHs TI0 paccMaTpuBaeMOMY BOMPOCY, apryMEHTHPOBAaTh OCHOBHBIE TIOJNOXKEHUS U
BBIBOIbI. OOOCHOBAHHOCTh BBIOOpPA MCTOYHHMKOB - KpPYT, TOJHOTa WCIHOJIB30BaHUS JHTEPATYPHBIX
HMCTOYHUKOB TI0 MpoOJieMe; - MpUBJIeUYeHNE HOBEHIINX paboT mo mpobieme (KypHalbHBIE MyOTUKAIIUU,
MaTepuanbl COOPHUKOB HAYYHBIX TPYJOB U T.11.).
Cobmonenne TpebGoBaHMil K O(GOPMIIEHUIO - TPaBUIBLHOE O(GOPMIICHHE CCHUIOK Ha HCHOIb3YEMYIO
JTUTEpaTypy; - TPAaMOTHOCTb W KYJIbTypa H3JIOKEHHUS; - BJIaJIEHUE TEPMHUHOJOTHUEH W TMOHSATHHHBIM
anmapaTtoM mpoOiemsl; - coOmrogeHue TpeOoBaHUM K 00BeMy MOKJIana; - KylIbTypa OQOPMIICHHUS:
BhIZICTICHUE a03a1ieB.



I'pamoTHOCTE - OTCyTCTBHE OpQorpaduueckux W CHHTAKCHYECKUX OIIMOOK, CTHIIMCTHYECKHX
MOTPEUTHOCTEH; - OTCYTCTBUE OIEYATOK, COKpAIIECHHH CIIOB, KpoMe OOIIENPUHATHIX; - JUTEPATypHBINA
CTHJIb.

Kpurepun ouenku pedepara:
OLIEHKA «OTJIMYHO» BBICTABISIETCS OOYYalOUIMMYCs, €ClIM Tema pedepara MOITHOCTBIO PACKPBITA,
coziepkanne pedepara COOTBETCTBYET IIaHy, CTYACHT XOPOIIO BIIaIeET MaTepHaoM, yCIEIIHO OTBEYAET
Ha BCE BOTIPOCHI.
OLIEHKA «XO0POII0» BBICTABIIAETCS 00YJAIOUIMMYCS, €CIIM TeMa pedepara pacKpbITa B JOCTaATOYHOU Mepe,
HO HMMEIOTCS CTHWIIMCTHYECKHEe U opdorpaduyeckne ommoOKu, comepkaHue pedepara COOTBETCTBYET
IUTaHy, CTYACHT BJaJieeT MaTepHaIOM, OTBEYAET Ha a0COTIOTHOE OOJIBIIMHCTBO BOTIPOCOB.
OLIEHKA «YyJIOBJIETBOPUTEJILHO» BBICTABIISICTCS OOydYaIOIIMMYCS, €ClIii Tema pedepara pacKpbiTa HE B
MIOJTHOM Mepe, coepikanue pedepara COOTBETCTBYET IUIaHY, BIIAJICHUE MAaTepUAIOM YaCTHYHOE, CTYACHT
otBeuaeT Ha Oosree geM 50% BOTIPOCOB.
OlIEHKA «HEeY/JAO0BJIEeTBOPUTEIbHO» BBICTABIACTCS OOyJarOIUMYyCs, €CIi TeMa pedepaTa HE PacKphITa,
cojepkanne pedepata HE COOTBETCTBYET IUIaHY, BIJIAZICHWE MAaTEpHaIOM 4YacTUYHOE, CTYIEHT He
otBeuaeT Ha Oosree wem 50% BompocoB.

4.1 IlpakTU4ecKkue pacyéTbl HOPM y100peHHUid
OO0yuaromuiics T0KEeH pacCIYNTaTh:
1. Hopwmy rurca jist TOYB UMEIOIINX MIETOYHYIO PEaKIHUIO CPEIb

3agaua 1

Paccunrate HOpMy ruIica sl COJIOHIIOBOM MOYBBI. Y cIOBHS: eMKocTh norjomenus (T) — 25 mr-3xs/100
r; cogepxkanne ooMennoro Na — 7 mr-skB/100 r; rimyOuna memuopupyemoro ciiosi — 20 ¢M; TNIOTHOCTh
noussl — 1,5 r/cm®.
Pewrenne:
Hopwma rumnca (1/ra) paccuntsiBaetcs mo gopmyne: CaSOs  x 2H20 = (Na-0,13) xh g 0086Na —
cojaepxanue HaTpwus, Mr-3Bk/100 T MOYBHI;
T — emxocTh morsorenusi, Mr-38k/100 r mouBsl;h — rIyOHHA METHOPUPYEMOTO CJIOS, CM;
d — MIOTHOCTH COJIOHIIOBOIO TOPHU30HTA, r/em®:0,86 — 1 mr-sBk CaSQs  2H,0/
H=(7-0,1x 25) x 20 x 1,5 %0,086 = 11,6T/ra

3agauya 2
Paccuntate HOpMy u3BecTKOBOW MykH. YcioBus: Hr=4 mr-ske/100rT mo4Bbl, HEHTpaIM3yOIIAst
CIIOCOOHOCTh HM3BECTKOBOM MYKH (IeicTBYyromiee BemectBo) — 75 %,; Bmaxnocts — 15 %;

coJiepKaHue HeJCATENbHBIX YacThIl — 5 %.

Pemenue:

HZHeXlOBXSO — - x 1’5

1000000000

H- nopma CaCOs, T/ra;

Hr — ruaponutuyeckas KUCIOTHOCTb, MI-3KB Ha 100 r mouBsl;
10- koapdunment nepexona ot 100 r k 1 kr;

B — macca naxotHoro cnost Ha 1 ra, Kr (IpH OTCYTCTBUH KOHKPETHBIX JAQHHBIX MPUHHUMAETCS
pasHoit 3000000 xr);

50 — konmuecTBo MuIMrpamMmMoB CaCOs, cOOTBETCTBYIOIIEH | Mr-3KB;

1000000000 — koadpduuuenT g nepeoaa MmuumrpaMmmoB CaCO3 B TOHHBI.
Hx100x100%100
H¢_M_— m Ja
11%(100-B)x(100-K)

Hg.n - HOpMa H3BECTKOBOTO yAOOpEeHHMs, T/Ta B (PU3NYECKOM BECE;

H — HOpMa umcToro u cyxoro kapOoHaTa KaiblHs ACWCTBYIOIIETO BEIIECTBA, PACCUMTAHHAS IO
TUAPOJIUTHIECKON KHUCTIOTHOCTH, T/Ta;

B — Bnaxxnocts ynoopenus, %



K — konmyecTBo npumMeceii u yactui kpynHee 1 MM, %;

IT — HeliTpanu3yromias criocoOHOCTh U3BECTKOBOTO ynoOpenus B mepepacuere Ha CaCOs, %
4x100x100x100
Hq)'M,— = 10,5m/ea

75%(100-15)%(100-5)

3amaua 3
CKOJIbKO aMMHAYHOU CETUTPBI HEOOXOIMMO BHECTH IO KPBKEBHHUK C TUIAHUPYEMONYPOIKAHHOCTHIO
3,0 /ra?

YcnoBus:

— BbIHOC IT KpbpDKOBHUKA — 40 Kr/Ta;

— conepxanue B mouBe N — 70 kr/ra;

— ko3¢ durment ucnosibzoBanus N u3 moussl — 50 %;

— TOTpeOJICHHBIH a30T MOJyYeHHBIH 3a cueT HuTpudukamun — 10 kr/ra;
— KO3 PUITMEHT UCTI0JIb30BaHus N U3 MUHEPATBHBIX ynoopenuit — 50 %);
— CcoJepKaHUe JeHCTBYIONIETO BEIIEeCTBa B aMMHadHO# cenutpe 34,5%.

Pemenne
1. Beinoc N IJIaHUPYEMOH YpOKalHOCTBIO KPBKOBHUKA: 30
1/Ta*40kr/T=120KT/Ta.1.B.
70""x50% -
2. KommaectBo N, KOTOpOE yCBOUTCS U3 MOYBBI 3 - — 35 —- 0.86.
2a

3. TpeOyeTcs BHECTH a30THBIX YIOOPSHHIA ¢ y4ETOM YCBOCHHOTO N M3 TIOYBBI.
120 xr/ra-35 kr/ra=85 Kr/ra.m.B.

4. Tpebyercs BHecenue N ynoOpeHuit ¢ yueroM Tekymied Hutpudukanuu: 85 kr/ra-
10xr/ra=75 xr/ra.n.B.

5. Tpebyercs BHectt N ymoOpenuii ¢ yderoM kodddunmenta ucnoyib3oBanuss N u3



Kr
6 o 755)(100% _ 1502
yno0Opennii: —&—— = — A,

6. HeoOxoammo BHeCTH aMMHUaYHOU cenuTphl B pusmueckom Bece: (150*100%)/34,5=435 xr/ra

¢.B
3agaua 4

Ckonpko cynbara aMMOHUS, TIpocToro cynepdocdara u KanuiiHONW COM HEOOXOJAMMO BHECTH B
¢busrueckoit Macce 1o YepHyr0 cMopouHy pu HopMme NgoP100K120 JeiicTByrOIIETO BemecTna.

Pewenne

Hopma Na B ¢.m. =80 X 100 = 400 xz/ea

20
Hopwma Pc B ¢p.m. =100 x 100 = 500 xe/ea

20
Hopma Kk B ¢p.M. =120 x 100 = 300 xe/ea

40

3apgauya 5

PaccumnTaiiTe HOpMY MOYEBHHBI IOJ TPYINIy HAa YPOXXAHHOCTh 3 T/Ta, NPU CICTYIOIINX
ycIoBUAX: BbIHOC a3oTa 1 T rpymu 40 kr, coaepkaHue B MouyBe B mouse a3zoTa — 80 Kr/ra;
K03 (UIIMEHT UCMOoIb30BaHus a30Ta U3 MouBbl — 50%; moTpeONeHHbIH a30T, MOJIYYEHHBIN 3a
cuetr HuTpudurauu — 10 kr/ra; kodhPHUIMEHT UCTIOIB30BaHUS U3 MUHEPATbHBIX yIOOpEHUA —
50%.

Pemrenue:

1. BriHOC a30Ta miaHupyemMoit yposkaitHoCThIO Tpymu 3,0

1/rax40 xkr=120 kr/ra. 1.8
2. KonudecTBo a30Ta, KOTOPOE YCBOUTCS U3 IMOYBHI:

805 X 50%
—ra 40
100

KT
J.B.ra

3. Tpebyercst BHECTH a30THBIX YA0OpEHHI ¢ yueToM ycBOeHHOTO N M3 IMOYBHI:
120 kr/ra —40 kr/ra=80 kr/ra 1.B.

4, Tpebyercst BHECTH a30THBIX YAOOPEHHI C y4€TOM TEKYIIeH HUTPpUDUKAIIUH:
80 kr/ra — 10 xr/ra = 70 xr/ra n.B.
5. TpeGyercst BHECTH a30THBIX YAOOPEHHUIA ¢ yueToM KOd(PPHUIIEHTOM UCHOIb30BaHus N u3
yaoOpeHuit:
Z0xr x 100% KT
ra =140 —
50% ra

. B.

6. HeoOxonumo BHectn ammuauHOW cenuTpbl (B N ynoOpeHuss BbIOMpaeT CTYJCHT) B
¢du3nyeckoit macce:
140 x 100% KT
ra =304 —
46 ra




3amaua 6

PaccumnTaiite HOpMy aMMOHHUS TOJ YEPHOIUIOAHOM PsIOMHBI HA YpOXKAWHOCTH 2 T/Ta MPH CIETYIOUINX
YCIOBHSAX: BBIHOC a30Ta | T yepHOmuoqHoi psadunbl 40 Kr, cojep)kaHue B MOYBHI B mouBe azota — 70
Kr/ra; K03()(OUIUEHT KCTI0JIb30BaHUS a30Ta U3 TMO4BBl — 50%); MOTpPeOIeHHBIN a30T, OJTYYEHHBIN 32 CUET
HuTpuukanun — 10 kr/ra; ko3pPpuurueHT NCIOIB30BaHUS 3 MUHEPATBHBIX ynoopenuii — 50%.

Pemenue:

1.BbiHOC a30Ta MIaHUPYEMOU YPOXKAHHOCTBIO YSPHOIUIOAHON PSIOUHBI !

2 t/rax40 xr=80 kr/ra. 1.B

1. KommuecTBo a30Ta, KOTOPOE YCBOUTCS U3 MOYBHI:
70 x 50%

K
2@ 35
0.8.
100
2
a

2. TpeOyeTcs BHECTH a30THBIX yIOOPEHUH C y4ETOM YCBOCHHOTO N M3 MTOYBHI:
80 xr/ra-35 kr/ra=45 xr/ra 1.B.

3. TpebyeTcs BHECTH a30THBIX YAOOPEHUH C yU4ETOM TEKYIIeH HUTPpUPUKAIIAN:
45 xr/ra — 10 kxr/ra = 35 kr/ra 1.B.

4. TpebyeTcs BHECTH a30THBIX YIOOpeHHi ¢ yueToM KodddummenTom ucnoias3oBanus N u3

yIOOpEHHMIA:
35K % 100%

=70 —9J.8a.
50% ea

5. HeoOxoaummo BHecTH ammuadHou cenutphl (Bug N ymoOpeHus BbIOMpaeT CTYICHT) B

(I)I/ISI/I‘IeCKOM Macce:
702 x 100% e

20 — 342 eed)./vl.
20,5
3agaua 7



PaccuuTaiite HOpMY a30THBIX ynoOpeHHH Mo s0J0HIO Ha yposkaiiHocTh 3,0 T/ra mpu
CJIEYIOLIMX YCIOBUSIX: BBIHOC a30Ta 1 T 010k 29 kr, conaepkanue B mouse azora 60
Kr/ra; KodhUIMEHT UCTOIB30BaHUs a30Ta U3 mouBbl — 50 %; MOTpeOsieHHBINH a30T
MOJIy4eHHBIH 3a c4eT HuTtpupukamuu — 10 kr/ra; KodUIIUEHT HCIOJIB30BAHUS W3
MUHEpaNbHBIX yaoopeHuit — 50%.

Pewrenue:

1. Brinoc a3zora mianupyemMou
ypoKaitHOCTBIO 51010HU 3 T/Ta%29 kr=87 Kr/ra. 1.B
2. KosindecTBo a30Ta, KOTOPOE YCBOMUTCS U3 TIOYBBI:

60 X 50%
—B =30
1005

KI'
J.B.ra —

3. TpebyeTcst BHECTH a30THBIX yI0OpEHHH ¢ yueTOM yCBOEHHOTO N M3 MOYBBI:
87 xr/ra-30 kr/ra=57 Kr/ra 1.B.

4. TpeGyeTcst BHECTH a30THBIX yI0OPEHUI C yUeTOM TEKYyIIeH
HuTpuduKanuu:5/7 kr/ra— 10 kr/ra = 47 xr/ra a.B.

o. TpeGyeTcst BHECTH a30THBIX YAOOpEHUH ¢ yueToM Ko3dduirenrom
MCTIOB30BaHus N U3yn00peHN:

—_47 % 100%
T —94
50%

KT
J.B.ra —

6. Heo6xomumo BHecTn ammuauHoi cenutTpsl (Bua N ymoOpeHus: BbIOMpaeT
CTYJICHT) B
(bu3nvIecKkoM Macce:

94 ¥r x 100%
ra =273 kr/ra ¢.m
34,5
IIpoueaypa oueHuBaHus
OOyyaromuiics AOHKEH paccyuTaTh HOPMY MUHEpPAIbHBIX YIOOpEHUI Ha IUTAHUPYEMBIi
ypOsKaii KyIbTYpPhI C YUETOM COJEP)KAHUS AIIEMEHTOB MUTAHUA B MOYBE, KOd(hdulireHTa nx
WCIOJIb30BAaHUSl KYJIbTYPHBIMH pacTeHusMU. BpiOpaTe BuA yAOOpeHUs U clenarh

pacueT C€ro HOpMbI C Y4€TOM COACPIKaHUA HeﬁCTBYIOIHeFO BCIICCTBA U KO3(1)(1)I/ILII/ICHT3
HCIIOJIb30BAHUA PpAaCTCHUAMU U3 y'):[06peHI/II7I.

Kpurepun onenkn 3auéra:

® «3auyTeHO» BBICTABJIAETCS OOYYAIOUIUMYCsS, €CIM OH YMEET pacCUMTaTbh HOpMY
MUHEpAIbHBIX yIO0OpEeHUI Ha IUIAHUPYEMBbIH ypoxkail KyIbTypbl C YYETOM COJEpKaHHs
JJIEMEHTOB MHUTAaHUS B TMO4YBe, KOA3(UIMEHTa WX HCHOJIB30BAHUSA KYJIbTYPHBIMH

PaCTCHUAMU.

® «HE 3aUTEHO» BBICTABISAETCA OOYYAIOUIMMYCS, €CJIM OH HE yMEeT DPacCuuTaTb HOpMY
MUHEpAIbHBIX YI0OpEeHUI Ha IUIAHUPYEMBIH ypoxkail KyIbTyphl C YYETOM COJEpKaHHS

9JICMCHTOB
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