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[Tpu pazpaboTke paboueil mporpaMMbl y4eOHOW TUCIMIUIMHBI B OCHOBY TTOJIOKCHBI:

1) ®I'OC BO mno nanpabineHutro mnoarotoBku 35.03.05 «CamoBomcTBO», YTBEP)KISHHBIN
MunuctepcTBoM oOpa3zoBanus U Hayku PO «1» urons 2022 1., mpukaz Ne 22.

2) YueOHBI TUIaH OCHOBHOW 00pa3oBaTesibHOM MporpaMMbl «CamoBOICTBOY» 0J100peH YUeHbIM
coBeroM ®I'BOY BO I'AY Ceepnoro 3aypaibs oT «24» mas 2023 1. [Iporokos Ne 10.

Pabouass mporpamMma y4yeOHOW IMCUMIUIMHBI (MOAIYJsl) OHOOpeHa Ha 3acedaHuu Kadeapbl
MOYBOBEICHUS U arpoxuMuu ot «19» utons 2023 r. [Iporokon Ne 6.

3aBenyromuii kapenpoil 4t H.B. A6pamoB
Pabouas mporpamma ydeONOH AMCHMIUIMHBI (MOAY/S) OXOOpEeHa METOAMYECKOM KOMHCCHEH
uHCTUTYTA OT «20» nrons 2023 r. [Tporokosn Ne 9.

I[Mpencenarenb METOAUYECKOM KOMUCCUM MHCTUTYTA /7 T.B. CumakoBa

Pa3paboTumk:
Abpamos H.B., 3aB. kadeapoii mOYBOBEACHUS M arPOXHUMHUH, TOKTOP C.-X. HAYK
Kotuenko C.I'.., niupexkrop ®I'BY I'CAC TromeHckas
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1. IlepeyeHp NJIAHMPYEMBIX Pe3yJbTATOB O0y4YeHHMs IO JMCHMILIMHE, COOTHECEHHBIX C
IUIAHMPYEeMBIMH pe3yJIbTaTaMHi OCBOEHHs 00pa30BaTeIbHOM NPOrpaMMbl

Koo
KOMnemenyuu

Pe3ynbraret
OCBOCHUS

NupukaTop 10CTHXKEHUS
KOMIIETEHIINH

IIepedens mIaHupyemsbIxX
pe3yabTaToOB 00yUEHUS IO
JVCLIUATUTMHE

IHK-6

Criocobex
pa3pabarsiBaTh
cUCcTeMbl 00pabOTKH
MOYBBI M yIOOpEHHH,
TEXHOJIOTHH
MOATOTOBKH
M0CaJJOYHOTO
(TToceBHOTO)
marepuana,
TEXHOJIOTUH TOCAAKH
(moceBa) 0OBEKTOB
JIEKOPAaTUBHOTO
Ca/IOBOJICTBA

WUJI-2mk-6
BriOupars BubI
yIO0OpEeHU, CPOKU U
cocoObBI UX
BHECEHHUSI C yUETOM
OMOJOTHYSCKHUX
0COOEHHOCTEH pacTeHul 1
150:4

(baKTqu CKOI'O COCTOSAHUA

3namp: 0coOGEHHOCTH
MUTAHUS Pa3TUIHBIX
BUJIOB JIPEBECHO-
KyCTapHUKOBOM,
[[BETOYHO-EKOPATUBHOMN
pPacTUTENLHOCTU U
Ta30HHBIX TPaB BUIBI
yI0OpeHuid, ux
XapaKTEPUCTHUKY,
TEXHOJIOTHH TTOJITOTOBKH U
WCIIONIb30BaHU

Ymems: onpenensite 10361
ynoOpenuii (B
JEHCTBYIOIIEM BEIIECTBE
1 (PU3UIECKOM Macce) Mo
JPEBECHO-
KyCTapHHUKOBYIO,
[[BETOYHO-IC€KOPATUBHYIO
pPacTUTENFHOCTD U
ra30HHBIE TPABBI
BBIOUpATh ONTHMAJIbHBIC
BU/JIBI YIOOPEHUI MO
JPeBECHO-
KyCTapHHKOBYIO,
I[BETOYHO-IEKOPATUBHYIO
PacTUTENHHOCTh U
Ta30HHBIE TPABBI C YUETOM
OMONOrMYeCKUX
0COOEHHOCTEH KYIBTYp U
MTOYBEHHO-KIIMMATHYECKIX
YCIIOBUU

OTIPENIeNATh CPOKH U
CrocoObl BHECEHUS
yI0OpEeHHUI MO
JPEBECHOKYCTapHUKOBYIO,
[[BETOYHOACKOPATHBHYIO
pPacTUTENLHOCTH U
ra3oHHbIE TpaBbl Biademy:
HaBbIKaMH pa3paboTKu
CUCTEMBI IPUMEHEHUS
yAO0OpeHHit 1oJ] IpeBeCHO-
KyCTapHUKOBYIO,
[[BETOYHOICKOPATUBHYO
PacCTUTENBHOCTh U




Ta30HHBIE TPABHI C yIETOM
CBOMCTB ITOYBEI U
OHOJIOrUYECKUX
0COOEHHOCTEH pacTeHU

2. MecTo TUCUMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

JlaHHasi TUCHMIUIMHA OTHOCUTCS K broxy [ o0s3aTenbHON yacTd, GOPMUPYEMOH y4aCTHHKAMU
o0pa3oBaTeIbHBIX OTHOIICHHH.

Jia u3ydyeHus: TUCHUIUIMHBI HEOOXOAMMBI 3HAHUA B 00JacTu: XuMus, OOTaHHKa, (HU3HOIOTHUS
pacTeHui.

Arpoxumusi  SIBJI€TCS NPEAIIECTBYIOIIEH JIHUCUMIUIMHOM i1 JUCUUIUIMH:  3€MIJICHENNeE,
OBOILIEBOZCTBO, PACTEHUEBOICTBO, KOPMOIIPOU3BOICTBO.

JucuumnnuHa u3yyaercst Ha 3 Kypce B 5 cemecTpe 1o o4Hoi ¢popme 00ydeHHs.

3. O0bem AUCHUNJIMHBI U BUABI Y4eOHOH padoThl

OO6m1ast Tpy10eMKOCTh AUCHUIUIMHBI cocTaBisieT 108 yacoB (3 3aueTHBIX €UHUILL).

Bun yue6HO# paboThI ®opma 00yueHus
OYHas

AynuTopHble 3aHATHA (BCEro) 48
B mom uucne: -

JIeKIIMOHHOTO THUIIa 32

CeMHHaApCKOTO TUIIA 16
CamocrosiTesibHasi padoTa (Bcero) 60
B mom uucne: -

[IpopaboTka MaTepuaa JIEKIUH, MOArOTOBKA 30

K 3aHATHSIM

CamocTosTenbHOE U3yUEHUE TEM 8

Pedepar 22
Buja npoMe:xyTouHO#M aTTecTAllUM: 3a4eT
OO0mas Tpyn0eMKOCTh:
YaCcoOB 3a4€THBIX 108
€IMHUL] 3

4. Coep:xkanue AUCHUNIHHBI
4.1. Conep:xanue pa3esoB JUCHUINIMHBI

No HanmvenoBanue Coneprxanue pazuena
/1 paszena JUCHUIIMHEL




BBenenue

3HavyeHue XUMU3AIUH 3eMJIeIETHs B YCKOPEHUHU
HayYHOTEXHUYECKOTO nporpecca u MHTCHCU(PHUKAIINN
CEeJbCKOXO3IMCTBEHHOTO IMpou3BoAcTBAa B Poccum u  apyrux
ctpaHax. CocTosHUE U IEPCIEKTHBbI IPON3BOJCTBA U IPUMEHEHUS
MHUHEpPAJIBHBIX  yIOOpEHWH,  XMUMHUYECKHX  MEJIHOpPAHTOB,
HaKOTUICHHUS W WCIOJBb30BaHUSI MECTHBIX ynoOpenuit B Poccun n
Ipyrux crpaHax. Llens 1 3a1aun arpoXuMU4YecKOro 00CIy>KUBaHUS
cenbckoro  xo3siictea B P®d. 3HaueHne  MuHEpaNbHBIX,
OpPraHUYECKUX YHAOOpEHHH M XUMHYECKHMX MEJIMOPAHTOB B
MOBBIIICHUH YPOXKAHHOCTH CEIbCKOXO3SIICTBEHHBIX KYJIBTYD,
YAY4YIIEHWH KadecTBa NPOAYKIMM W TJIOAOPOAUS  IIOYBHI.
3aBUCUMOCTb [JCHCTBUS yOOOpEHHH OT KOHKPETHBIX ITOYBEHO-
KJIMMaTH9YeCKUX

yCIOBUH U OCYIIECTBICHHE KOMIUIEKCA AarpOHOMHYECKHUX
MEPONPUATHH — CHCTeMbl OOpaOOTKM IIOYBBI, BBEACHUS
WHTEHCHUBHEIX COPTOB, OOpPBOBI C BpEOUTENSIMHU, OOJE3HSIMH U
COpPHSIKAMH,  palMOHAJBHBIX  CEBOOOOPOTOB,  OPOLICHUS,
MeJIMopanyu U MexaHuzauuu. lIpenmer, MeTonsl, enu U 3aJadu
arpoXMMHH, B3aNMOCBS3H €€ C APYTMMU arpOHOMHYECKUMH H
OMOIOTUUECKUMH  HayKaMH. 3HadeHUE XUMHUH, QHU3UKH |
MaTEeMaTHKH JUIS TATbHEHUIIEeTO pa3BUTHS

arpoXUMHUM. ArpoXvMusi — HaydyHas OCHOBa XHMMH3ALUU
demuenenus. OpraHu3anys W pa3BUTHE  arpOXUMHYECKOTO
00CITy>KUBaHUS CETHCKOXO3SMCTBEHHOTO POU3BOICTBA B PD.
Uctopuuecknii 0630p  pa3Butusi arpoxumun B P®D. Ponp
3apybexnbix (K.-b. Byccenro, F0.JInbux, I. 'enppurens u np.) u
poccuiickux yuensix (.M. Mengenees, A.H.Ouremsrapar, K.A.
TumupsizeB, K.K. I'egpoiiir u nip.) B pa3BUTHU yUeHUS O MHUTAaHUU
pacTeHnii W TpuMeHeHUH ymnoOpenuid. Ponp akamemuka JI.H.
IIpsHUITHMKOBA KaK OCHOBOIIOJIOKHUKA POCCUICKON arpOXMMHU.
Ou310IIOr0-0MOXUMHUYECKOE HATIPaBIICHHE, CO3/IAHHOE aKaIEMHUKOM
J.H. IIpAHUIIHMKOBBIM, KaK OCHOBAa pa3BUTHS POCCUICKOU
arpoxuMuu. JlOCTHXKEHUS COBPEMEHHOW arpOXMMHUHU U NEPEAOBOU
npakTuky B Poccun u 3a pyOesxom.




XHUMHYECKUH COCTaB
IIOYBBI U TUTAHUE
pacTteHuit

CocraB nouBsl. Ponb ra30BoM, )KUAKON U TBEpJOH YaCTH MOYBHI B
MMATaHUW pacTeHUH U TpaHchopmaru ynooperuii. MuHepaabHas
Y OpraHuyeckKas 4acTh MOYBBI KaK HCTOYHHUKH 3JIEMEHTOB MTUTAHMSL.
ConepxaHue 3J€MEHTOB IHTaHWA pPACTEHUH B PAa3IUYHBIX
¢bpakuusIX MUHEPAIBHOHN YaCTH MOYBHI.

XUMHUYECKHUE COEAMHEHMS IMOYBBI, COIEPIKAIUE 3JIEMEHTHI
nuTaHusl pacteHud. OpraHuyeckoe BEIECTBO IOYBBI U €T0
3HaueHue U1 mwiopopoaus. ConepkaHue MUTATENIbHBIX JIEMEHTOB
U UX JOCTyHHOCTh pAacCTEHUSIM B pa3IWYHbIX [OYBaXx.
[loTrennmanbHOE U aKTyaabHOE IJIOJOPOAME MOYBHI, TPYIITUPOBKA
MOYB M0 YPOBHIO AaKTyaJbHOTO IUIONOPOAUS. XUMHUYECKHE U
Ouosoruueckue Mpouecchl B MOYBE U MX POJb B NPEBpAICHUH
[UTATEIbHBIX BEIIECTB U MOBBIICHUN Y3(()EKTUBHOTO aKTyaJIbHOTO
IUIOAOPOANS TTOUBBL.

Buapl MOTMOTHTENBHONW CIIOCOOHOCTH TOYBBI, WX PpOJb BO
B3aMMOJICHCTBHHU TIOYBBI C YIOOPEHUSIMUA ¥ B TIMTAHUH PACTCHHH.
3HaueHWe  KOJUIOMJHOH  (Qpakuuu TMOYBBl B  Mpoleccax
B3aMMOJICHCTBHS TOUBBI C YIOOPEHUSIMHU U PACTEHUSIMHU.

CocTaB ¥ CTpoeHHE IOYBEHHOI0 MOIVIOLIEHHUs KOMIUIEKCa, pojb B
MUTAaHUA pacTeHWH, TmpeBpamieHne ymoOpernit. (OCHOBHBIC
3aKOHOMEPHOCTH B3aWMOACUCTBHS yHOOpPEHHMH, MEITHMOPAaHTOB U
pacTeHuii ¢ MOYBEHHBIM IMOIVIOMIAIONIMM KoMIuiekcoM. OOMeHHOe
AU HEOOMEHHOE [OIVIOLIEHUWE I[I0YBOM KATHOHOB. EMKOCTH
MOIVIOIIEHUS! ¥ COCTaB MOIIOLICHHBIX KATHOHOB B PA3HBIX MOYBAX.
OOMeHHOE MOIIOLICHUE aHUOHOB.

Peakiyst mouB, ee posib B NUTAHUM PACTEHUH U NPUMEHEHUH
yaoOpeHnld ¥  MENHOpPAaHTOB. BHWABI KHCIOTHOCTH  TOYBBI
(axryanpHas, oOMeHHas, THIPOJINTHYECKAST). Crenens
HACBHILIEHHOCTH II0YB OCHOBaHMSAMH. bydepHas crnocoOGHOCTb
MOYBBL. ATPOXUMHYECKas XapaKTepPUCTHKAa OCHOBHBIX THIIOB IOYB
PO, [lytu Tpanchopmariu a30THEIX, GPocOPHBIX, KATUHHBIX U
JIPYTHX COeTMHEHHH B TOYBaX M JJOCTYTHOCTh UX pacTeHusiM. Poib
arpoOXMMHYECKOT0 aHalM3a MOYB JUIA OLIEHKH OOECIeYeHHOCTH
pacTeHHil AIeMEeHTaMH TUTAHUsI, OIIpEeTICHNS

1 KOPPEKTUPOBKH UX MOTPEOHOCTH 103

YIO0OpEeHHUH.

Xumudaeckas
MEJTHOPAINS TTOYB
(M3BECTKOBAaHHE U
TUTICOBAHUE)

Bananc kanbuus 1 Maraus B 3eMJIEAETIUU U IIyTH €r0 PEryIupOBaHUs
B Poccuu u apyrux crpanax.

OTHOILIEHHE PpaA3IUYHBIX CEIbCKOXO3IUCTBEHHBIX PACTEHUH U
MHUKpPO- OPraHM3MOB K PEAKUUU IMOYBBL. 3HAYCHHE KaJbLUsi U
MarHusi Juisi NHATaHUs pacTeHuil. MHOTrOCTOpOHHEE JEHCTBUE
M3BECTUM Ha MouBy. HelTpanusanuss KUCIOTHOCTH. YCTpaHEHHUE
TOKCHYECKOro JEHWCTBUS allloMUHUS W Maprasia. Koarymsuus
MOYBEHHBIX KOJUIOUJIOB U YIIYUIIEHUE arpOXU- MUYECKUX U




arpoM3NUYeCKUX CBOMCTB MOYBHI, BiusHue H3BeCTH Ha pas-
JIOKEHHE OPTaHMYECKOTO BEIeCTBA U MOOMIIN3AINIO TUTATEIbHBIX
37Ie- MEHTOB IOYBBl. BiusHuE W3BECTKOBaHMSA Ha JOCTYIIHOCTh
MaKpo- U MHK- PO3JIEMEHTOB PACTCHHSM.

Omnpenenenue HEOOXOOIUMOCTH W3BECTKOBAHUS U O3Bl U3BECTU B
3a- BUCUMOCTH OT KHUCJIOTHOCTH M TPaHYJIOMETPUYECKOTO COCTaBa
MIOYBBI, COAEPXKAHMsI T'yMyca, BU/Ia paCTEHUI U cOCTaBa KyJabTyp B
ceBoobopore.

Crioco0bl U CpPOKM BHECEHMSI M3BECTKOBBIX yHOOPEHHWH B TOYBY.
Buzpl n3BecTKOBBIX yIOOpeHuUi (TBepIble U MITKUE W3BECTKOBBIE
nopoabl). Mcmonb3oBaHHE OTXONOB MPOMBIIIJICHHOCTH IS
W3BECTKOBaHMS MOYB. ATpOTEeXHHMUYECKHEe TpeOoBaHUS K
W3BECTKOBBIM  ynmoOpeHusiM. HopMmaruBbl OLIGHKH KadecTBa
M3BECTKOBAHMUA.

JnurensHOCTD JIEHCTBUS HU3BECTHU. MenunoparusHoe,
MOAJEPKHUBAIOLIEE U ONIEPEKAOLIee N3BECTKOBAHNE KHUCIIBIX ITOYB.
O(QEKTUBHOCT,  WM3BSCTKOBAaHUS  IMOYB B Pa3IMYHBIX
ceBoobopoTrax. OCOOEHHOCTH N3BECTKO- BaHUS B CEBOOOOPOTAX CO
JFHOM U KapToderneM.

3HaYeHWe U3BECTKOBAHMSA KHCJBIX TII0YB TMpPH JUIUTEIHHOM
MPUMEHEHUH PU3NOJIOTUIECKU KUCIIBIX MUHEPAIbHBIX YIOOPEHHH.
DxoHOMUYecKast (h(EKTUBHOCTh N3BECTKOBAHMSL.

Crioco0bI 1 ITpUeMBbI MOBBIICHUS 3PPEKTUBHOCTH U3BECTKOBAHNSI.
XyuMuYecKkass MeTHOpalys COJIOHIIOB — OCHOBHOE YCIIOBHE
MOBBIIICHAS  I[UIONOPOAMS IOYB CO  IIEJIOYHOW  PEaKIMEH.
I'nicoBaHne kak Mepa yiyd- LIEHUS COJIOHUOB. l3MeHeHus,
BBI3bIBAEMbIC B IOYBE T'HIICOM. D(deK- THBHOCTb THIICOBAHUS.
OcHOBHBIE MaTepHajbl, NPUMEHSIEMble ISl THUIICOBAHUS IIOYB.
Jo3bl, cpoku U crmocoObl BHeceHusi rumca. Jpyrue cnocoOsl,
WCIIOJIb3yEeMBbIE U MEJHOpPALMH COJOHLOBBIX IOYB. YnoOpeHue
rurcoM 0000BBIX TpaB. [IpreMsl moBbIIeHUs 3PHEKTHBHOCTH
THIICOBaHMS.




MuHepanbHbIe
yIoOpeHus

[onsitue 00 ymoOpenusx. Bumbt u  dopMmbel  ymoOpeHHIA.
JeticTBytoITiee BEMIECTBO U 103K ynoopennid. [lorsTre o cpokax u
croco0ax BHECEHMUS.

Knaccudukarnms  ymoOpeHuit.  YIoOpeHHs  MECTHBIE U
MIPOMBIIIUIEHHBIE, MUHEpaJbHBIE W OpraHUYEcKHe, IMPOCThIE M
KOMIUICKCHBIE, ITPSIMOTO ¥ KOCBEHHOTO JICHCTBHSI.

A3zoTHbBIe ynoOpeHus

3HavyeHue NpoOIeMbl a30Ta B 3emiieieniuu B ceete yueHust [I.H.
[Ips- HUIIHUKOBA.

Ponb azora B pactenusix. OcOOCHHOCTH MUTAHUS PACTCHUI
AMMOHHMHHBIM ¥ HUTPATHBIM a30TOM.

Conep:xaHue a30Ta B IIOUBE U AMHAMHKA €TO COSANHEHUH.
[Mponecchl ammoHUpUKAK, HUTPUDUKAMH U TEHUTPUDUKALIH.
KpyroBopor u Oamanc a3ora B mnpupone. bamanc aszota B
semuenenu. Pukcanus azora arMocdepbl. 3HadeHue OOOOBBIX
pacTeHuii B 000TaleHny OYBbI a30TOM U TOITYyYEHHH MPOLYKIUU
C BBICOKHM copepkanueM Oenka. Kraccupukanms a3oTHBIX
ynoopennii. OcHOBHbIE (OpPMBI a30THBIX, YIOOpPEHHH, WX
MIPOU3BOJICTBO, COCTaB, CBOMCTBA U NMpPUMEHEHUE. AMMU- auHas
cemutpa. CepHokucnbiii amMmmoHuil. Cynbhar aMMOHHUS-HATPHS,
xyjopun  amMmoHus. JKuakuii aMMuak, aMMuadHas BoXa U
aMMUaKaThl. HanI/IeBaﬂ U KaJbOu€Basg CCIUTPLL. MO‘-ICBI/IHa,
kapOamugoammuayHas cenurpa (KAC). MeayieHHoACHCTBYIOIITHE




a30THBIE YIOOpEHHS.

Bnustare a30THBIX ynoOpeHuil Ha peakuio MOYBEHHOTO PacTBOPA.
Hcnonp3oBaHue  pacTeHUSIMH — a30Ta  yIOOpEeHHH U ero
IPEBPALICHHUS B IIOYBE.

[Totepu a3ota ymoOpenuii u3 noussl. [lpumenenre THTHOUTOPOB
HUT- pUPHUKAUUK s [peJOTBpallleHHss MOTeph  a3oTa.
OddexTuBHOCTS pa3- JTUYHBIX (OPM a30THHIX YHOOpeHWd B
3aBUCHMOCTH OT CBOWCTB IIOYBBI, BHJA PACTCHHH H cCIocoda
BHECEHUS YIIOOPEHHIA.

Jo3b1, crmocoObl M CPOKM BHECEHHS a30THBIX YHOOpeHW# mon
OCHOBHBIE CENbCKOXO3SICTBEHHBIE KYIBTYPHI.

BimsiHue a30THBIX yIoOpeHNi Ha ypoXkail pa3sTUIHbIX KYIBTYp H
€ro KauecTBO. 3HaYeHHUE MMO3THUX MOIKOPMOK a30TOM IS
VAYYIICHHUS Ka4yeCcTBa 3epHa MIICHUIBI U APYTHX KyasTyp. [TyTn
NOBbIICHUS Y3PPEKTUBHOCTH a30THBIX YAIOOPEHHUH.

Docdopuble ynobpeHus

[Ipobnema ¢ocdopa B 3emiteienuu U My TH ee perieHus. Ponp

dochopa B )xu3Hu pacteHuit. Mcrounuku docdopa s
pacteHuii. Bnemnue

npusHaku ¢ocdopHoro rojomanus y pacteHuil. Iloctynienune
¢docdaroB B pacterns u BeIHOC Pochopa yporkaem. ConepkaHue u
¢dopmbl coenu- Henuit hocopa B mousax. Kpyrosopor docdopa B
npupoje, OamaHc ero B 3emiiefienud M xozsiictBe. CwIpbe IS
mpou3BocTBa PocPOPHBIX yIOOpEeHUH.

Mecrtopoxaenue anarutoB u pocoputoB B Poccun u npyrux
ctpanax. @ocopuTsl 1 anaTUTHI KaK ChIpbe Aj1s1 GocdarHoi
npoMbInuieHHOCTH. CriocoObI MOy~ YEHHUsI, COCTaB U CBOMCTBA
dochopubix ynoopenuii. Cynepdocdar npo- cTol u JBOWHOM,
rpaHyIupOBaHHbIN 1 nopowmkoBuAHbIA. [Iperumurar. Cynepdoc.
Tomacmunak, Tepmodocdarsl, pocdariuiak, 06ecHTOPEHHBIIH
¢docoar. [lomudocdarsr. Micnonp3zoBanue 0TX0A0B
MIPOMBILUIEHHOCTH, coaepkamux ¢pocdop. PocopurHas myka u
ycnoBus 3QPeKTUBHOIO ee MPUMEHEeHUs1. 3HaueHue padoT
POCCHICKHX Y4EHBIX 110 3TOMY Bonpocy. [lyTu nmossimeHus
addextuBHOCTH (HOCHOPUTHON MYKH.

BianmonetictBue dochopHbix ymodpenuii ¢ mouBoid. lloriomenne
(docharos nouBaMu C pa3IMYHON PEAKIUEH CPEIbL.
[MocneaeiictBue doc- GOPHBIX YI0OpPEHUN.

o361, cpoku 1 criocoObl BHEceHHsI PochHOpHBIX YI0OpeHHH 101 pas-
JIMYHBIE CEITbCKOXO3SMCTBEHHBIE KYIBTYPHI.

[Mpumenenune pocopHbIX ynodpeHuii B 3anac. JlokansHoe
BHECEHHE - Hanbosee 3QPEeKTUBHBII CIIOCOO UCTIONB30BaHUSL
cynepdocdara.

3naueHne GocHOPHBIX YIOOPEHHI B MTOBBILICHUH YPOXKast
OTAETBHBIX CEITLCKOX03SHCTBEHHBIX KYIBTYD U YAYUIIEHUH €T
KauecTBa B Pasiny- HBIX IOYBEHHO-KIMMAaTHIECKHX 30Hax Poccum.
Kanuiinsle ynoOpenus

Ponpb kanusa B sxu3Hu pactenuid. ConepkaHue Kajusi B ypoxae
OTAETBHBIX CEITLCKOX035HCTBEHHBIX KYNbTYp. BHeHre npu3Haku
KaJMAHOTO royiofanus y pactenuii. Coneprkanue u GOpMbI Kaius B
nouBax. KpyroBopor kaius B mpupojie, OajiaHc ero B 3eMIIeACITHN
U XO35HCTBE.




MecTopoxieHus KaIMHHBIX cosiel B Poccuu U IpyTHX cTpaHax.
ChIpbie KaJlMiHbIE COMH: CHIIbBUHUT, KAPHAJUIAT, KAWHHT,
MIOJIMTANIUT, TaHrOeHuT 1 Ap. Knaccuukanus xanuiHbIx
yIOOpeHui, X COCTaB, CBONCTBA U IPUMEHEHHE.

XNOpUCTHIH Kallui - OCHOBHOE KallniiHOE ynoopeHue. CriocoOsl
MOJTY4EHUS! XJIOPUCTOTO KaJlUs U3 CHIIBBUHHUTA U YIy4ILICHUE €T0




¢u3n- yeckux cBoicTB. 40%-Has kanuitHast coinb. CepHOKHCIIBIN
kanuid. Kanu- maraesus, kaimmar, Kaaui-31eKTPOIUT, [eMEeHTHasI
MBLTE. 30712 KaK yoOpeHwue.

B3aumopeiicTBre KanMiHBIX yIOOpeHHI ¢ TIOYBOM. 3HaYCHIE
CoZIep- KALIMXCS B KAJMIHBIX YIOOPEHHUAX XJIOPUAOB, CYIb(aToB,
HaTpHs U MarHus AJsl pa3inuHbIX pacTeHuid. [Ipumenenne
KaJIHAHBIX yI0OpPEHUH B 3a- BACUMOCTH OT OMOJIOTHUECKUX
0COOEHHOCTEH pacTeHHUH U MMOYBEHHO- KJIMMAaTHIECKIX YCIOBHU.
Bnusiane opraHuyeckux ynoOpeHHid, H3BECTKOBAHUS U APYTHX
ycnoBuii Ha 3QPEeKTUBHOCTH MPUMEHEHHNS KAIMHHBIX YI0OpEHHH.
J103b1, CPOKH 1 CIOCOOBI BHECEHUS KATTMMHBIX YIOOpEHUH 1Mo
pas3NuvHbIe KyIbTYphl. BiausHue kaauiiHbeIX yIoOpeHHi Ha yporkai
Y Ka4€CTBO MPOAYKINHU OTAEIBHBIX CEIbCKOX03IHCTBEHHBIX
KyJIBTYp B Pa3JIM4YHBIX IOYBEHHO-KJINMaTH4ECKUX 30Hax Poccuun.
MuxkpoynobpeHust

3HaueHNEe MUKPORJIEMEHTOB 11 pacTeHnid. ComeprraHue
OTAETBbHBIX MUKPOJIEMEHTOB B pacTeHusx. Copeprkanue 1 Gpopmbl
MHUKPOBJIEMEHTOB B ITOYBaX.

OyHKIUK OTAETBHBIX MHKPOAJIEMEHTOB (00p, Me/ib, MapraHell,
MOJUOJIeH, TMHK, KOOABT) B PACTCHHSAX.

Ynobpenusi, conepskaiiue 0op, Mapranell, MeJib, MOJIUOJICH, IIUHK
U apyrue MukposnemeHTsl.  I[lommmukpoynobpenus.  Poib
MUKpOyIOOpeHNt B

TIOBBIIICHAN TIPOAYKTUBHOCTH CEJILCKOXO3IHCTBEHHBIX KYJIBTYD B
Pas3INYHBIX TOYBEHHO-KJIMMAaTHYECKUX 30HaX cTpaHbl. J{03bl,
CPOKH U CTIOCOOBI IPUMEHEHHUST MUKPOYIOOPEHHI B CBSI3H C
MOYBEHHO- KIIMMATHYECKUMHU yCIOBUSMH U OMOJIOTMYECKIMU
0COOCHHOCTSIMH KYJIBTYp. [IprieMbl moBbIeHus 3 PEeKTUBHOTO
IIPUMEHEHUS] MUKPOYIOOpEeHHUH,

KommnnekcHble ynoOpeHust

IToHsTHE O KOMIUIEKCHBIX YIOOPEHHSIX (CIIOKHBIE,
KOMOWHUPOBaHHBIE H CMEIIAHHBIE). ArpoHOMHUYECKOE U
HKOHOMHMYECKOE 3HaU€HHE KOMIUIEKCHBIX yaoopeHuid. CriocoObl
MOJY4€HUs], COCTaB, CBOICTBA U NPUMEHEHHE KOMIUIEKCHBIX
ynoopenuii. AMMogoc 1 AuaMMo(poC, aMMOHU3UPOBAHHBIH
cynepdocdar, KanuifHas CeNuTpa, moaudocdarsl aAMMOHHS,
azodoc, azopocku, HUTpoPoc 1 HUTPOoPOoCKH, HUTpoaMmModoc u
HUTpoamMMo(docka, kKapooaMMoQockl, orupocdaTsl Kamus 1
aMMOHUs, ¢pocdarsl MoueBUHBI. BopHBIN, MOTMOIEHU3UPOBAHHBIIH
cynepdocdarsl, Marauiiammonutidocdar. XKuakue u
CycrneH3upoBaHHbIe ynoOpenus. [lepcrnekTrBbl MpUMEHEHUs
KOMIUIEKCHBIX ynoopenuii B Poccun.

TyKocMecH, UX COCTaB U CBOMCTBA, 3HAUCHHUE U YCIOBHUS
TYKOCMEIICHUSI.




Opranunueckue
yIoOpeHus

Hagos

3HayeHWEe HaBO3a M JPYIHX OpPraHMYEeCKUX yaoOpeHHd B
HOBBIIICHUN YPOXKAEB CEILCKOXO3SIMCTBEHHBIX KYIBTYD, CO3MaHIN
OesmepunmutHOro  OasaHca  rymMyca WM PETYJIUPOBaHUHU
OMOJIOrNYECKUX MPOIIECCOB B MOYBE.

HaBo3 kak HCTOYHUK 3JIEMEHTOB IIUTaHUS ISl PACTCHHUI M €T0 POITb
B KpyroBOpOTE IHTATeIbHBIX BeliecTB B 3emuenenun. J[.H.
[IpSHUITHUKOB O POJIM HABO3a B CBSI3M C POCTOM IPOM3BOJCTBA
MHHEpAIbHBIX ynoOpeHuil. 3HadeHWe HaBo3a KaK MCTOYHHKA
MIONIOJIHCHUS TTOYBBI OPraHUYECKUM BEIIECTBOM ISl MOJICPIKaHHs
Y YBEJIIMYEHHS COZIEPKAHUS TyMyca, MOBBIIIEHUS ()PEKTHBHOCTH
MHHEPAIbHBIX YI0OPCHUIA.

Omnara HaBo3a MpHOAaBKAMU YPOXKAeB CEIbCKOXO3SHCTBEHHBIX
KYJIBTYP B Pa3IMIHBIX TOYBCHHO-KINMATHYECKUX 30HAX CTPAHBI.




3HaueHHe MPABIIILHOTO COUYCTAHUS OPTaHUYECKUX M MUHEPATHHBIX
yImoOpeHui.

PasHOBHAHOCTH HABO3a - MOACTUIOYHEIN U O€CITOACTHIIOYHBIN
(KMOKUH W TONYKHIKAHA) HABO3, WX COCTaBHbIE YaCTH.
XUMHUECKUH COCTAaB U Ka4eCTBO HABO3a PA3IUYHBIX >KHMBOTHBIX.
IlomcTriIOYHBIN HaBO3. BUABI TTOACTHIKHM, €€ 3HAYCHHE, COCTaB U
npu- MeHeHne. CriocoObl XpaHEeHUs HaBO3a.

[Ipomeccrl, mpoucxoAdIIue MPH XPaHCHWH HaBO3a, W WX OICHKA.
CrerneHp pasoKeHUs HaBo3a. XpaHEHHUE HaBO3a B

HaBo3oxpaHwiwme ¥ B moje. llltabeneBanne Kak HEOOXOTMMBIH
MpHeM NPaBUIHLHOTO XPaHSHHS HaBO3a. 3HAYCHUE KUKESCOOPHUKOB.
[IpreMbl TIOBBITIIEHHsT KadecTBa M yHOO- pUTeNbHAs IEHHOCTh
MOJCTHJIOYHOTO HaBo3a. CrocoObl CHUXKEHHUs TOTEph a30Ta Npu
XpaHeHUH HaBo3a. [IpoAOKUTENBFHOCTH JIEUCTBUS  HABO3A.
becnonctunouneii HaBo3. CocTaB, CBOHCTBA M NPUMEHEHHE,

HpI/IFO- TOBJICHUC, XpPAHCHHUEC W HCIOJB30BAHUEC IKHUIKOTO U
HNOIY)XUAKOTO  HaBo3a.  OcOOEHHOCTHM  €ro  IPUMEHEHHUS.
CpaBHUTENBHOE JACHCTBUE U TIOCIIEACHCTBUE MTOJICTIIOYHOTO 1 Oec-
MOJICTUJIOYHOTO HaBO3a Ha YpOKal CeTbCKOXO3SHCTBEHHBIX KYJIBTYP
B Pa3lWYHbIX [MOYBEHHO-KIMMATHYECKUX ycioBusax. CoueTaHue u
COBMeEC- THOE NPUMEHEHHE HABO3a M MUHEPATBHBIX YIOOpEHUI.
CpaBHUTENBHAsT OLEHKA CTEHNEHW MWCIOIb30BaHUA PACTCHUSMHU
MUTATEeNbHBIX BEILECTB U3 HABO3a U MUHEPAJIbHBIX yIOOPEHUH.
Crioco0b1 onpeaeseHus KOJIM4ecTBa MOICTUII0UHOTO HaBo3a. Pacuer
KOJIMYEeCTBa OECIOICTUIONHOTO HaBo3a. Jl03bl, ITyOHHA 3aJeTIKU U
CHo- coObl BHECEHUSI HaBO3a I0J] Pa3IMYHbIE KYJIBTYPHI B CBSI3H C
MOYBEHHO- KIIMMATHYECKUMH YCIOBUsIMHA. MexaHuzaiust padoT MpH
MOATOTOBKE HA- BO3a, TPAHCIIOPTUPOBKE U BHECEHUIO B IIOYBY.
3HaueHne HaBo3a B 3alMIIeHHOM rpyHTe. CoCTaB, XpaHEHHE
HaBO3HOM >KMXH M HMCIIOJIb30BaHKE ee Ha ynoOpenue. [lomer nrui,
€ro coCTaB, XpaHEeHHE U NpuMeHeHue. VIcronp30BaHne COIOMBI Ha
yanoopenue. Conoma

Topd u oprannueckue ynoOpeHus: Ha ero OCHOBE

3amace!l Topda B Poccun, Buabl u TuBI TOpda, MX arpoXxuMudecKas
XapakTepucTuka M OoTaHnueckuil coctaB. CTENeHb pa3loKeHMs
Topda. 30JIbHOCTh, KUCIIOTHOCTb, BIArOEMKOCTD U MOTJIOTUTEIIbHAS
criocooHocTh Top(a. CopepikaHue NUTATEIbHBIX DJIEMEHTOB B

Top(hax.
3aroToBKa M HCIOJb30BaHHE TOpP(a Ha MOACTUIKY H yIOOpEHHE.

TopdsiHoi HaBO3, ero ynoOpuTeNbHas HEHHOCTb.

Yenoust 3¢ GeKTHBHOTO UCONIB30BaHus Topda Ha yjaoopenue. Teo-
perndyeckoe ~ OOOCHOBaHME  KOMIIOCTHPOBaHMA.  3HAYCHHUE
MHUKPOOHOJIOTH- YECKHMX MPOIIECCOB B MPEBPAIICHUH ITATATEIBHBIX
BEIIECTB KOMIIOCTA B JIOCTYIIHBIE /IJIsl pACTEHUI COEINHEHUSI.
TophonaBo3ubie KOMIIOCTBI. ITocnoiinoe u 04aroBoe
xomnoctrupoBanue. TopdoxkmkeBrie 1 Apyrie BUABI KOMIIOCTOB.
3HaueHre COOTHOLICHUS! KOMIIOHEHTOB B KOMIIOCTAX ISl Pa3BUTHS
MHUKPOOHOJIOrMYECKUX TPOLIECCOB.

TopdomuHepanbHble KOMIOCTHI. Vcnonb3oBaHHE B KOMITOCTaX
dochopuTHOH MyKH, W3BEeCTH, 30Jbl (TIpU  TIOBBIIICHHOW
KHUCJIOTHOCTH TOP(OB) U JAPYIMX KOMIIOHEHTOB. XUMHYECKHUH




COCTaB PAa3IMYHBIX KOMIIOCTOB. YCBOCHHE pACTCHHSMH a30Ta,
docdopa, Kaus, MUKPOSJIEMEHTOB U3 KOMIIOCTOB. Vcronb30BaHMe
TOPOJCKHUX, MPOMBIIIJICHHBIX U




CEeJIbCKOXO3IMCTBEHHBIX OTXOOB Ha YIAOOpEHWs IyTeM HX
KOMITOCTHPOBAHUS M TEXHUKA WX PUTOTOBJIEHHUS. POITb KOMITOCTOB
B 3aIMIIEHHOM rpyHTe. Canporneiy 1 UX HCIONb30BaHue.
3enenoe ynobpenue

3HaueHUE 3€JCHOro  ymoOpeHHs B OOOTalCHUH  ITOYBBI
OpPraHWYECKUM BEIIECTBOM, a30TOM H JIPYTHMMH MHUTATEIbHBIMHU
aneMeHTaMu. QOpPMBI HC- TONB30BAaHHSA 3€JCHOTO YIOOpEHHS.
3HaueHue 3eJIeHOr0 yNoOpeHus! I MaJIOILIOAOPOJHBIX IECYaHbIX
moyB. PacTenms, BoO3JenbBaeMble Ha 3€J€HOE yHAOOpeHune
(cugepartsr). [Ipuembl BoIpaiuBaHus H UCIIOIb30BAHMSI OTACTBHBIX
cuneparoB. Jlrommuel. Cepagemna. Jlomawku. KomriekcHoe
UCITIOJIb30BaHUE OOOOBBIX CHIECPATOB Ha KOPM W yOOOpeHHe.
VYnobpenwne cuneparoB. [Ipumenenne OakTepHalbHBIX MPENapaToB
(auTparuHa, pu3oTopdrHa U Ap.) MPU BEIPALIMBAHUHN CUAEPATOB U
npyrux 0000BBIX. Pa3- 1okeHue 3eIeH0ro yIoOpeHus B TOYBe.
[Tpumenenue 3eneHoro ynoopenust B Poccun u 3pQeKTHBHOCTH €T0
B 3aBHCHUMOCTH OT MOYBEHHO-KIMMAaTHYECKUX YCIOBHH. 3eJeHOe
ynoOpeHue B palioHax opoieHus, BiusHue 3eneHoro ynoopeHus
Ha ypO)Kal pa3jaudHbIX KYJIBTYp U CBOMCTBA ITOYBBI.

TexHoMmoruu XpaHeHus
Y IPUMEHEHHUS
yaoOpeHuit

TexHomormueckre cBoiicTBa ynoOpeHui. TexHOMOTHS XpaHEHWS
TBEPIBIX U JKUAKUX MUHEPAIbHBIX U OPraHUMYECKHX ynoOpeHui B
pa3INYHBIX KIMMAaTHYECKUX 30HaX CTpaHbl. THMBI CKIAJCKUX
MIOMENICHUH W HaBO30XpaHWIWIL. IIpueMbl CHMXXEHMs MOTeph U
KauecTBa yHIOOpPEHWH MpH WX TPaHCIOPTHUPOBKE, XpPaHEHUH W
BHeceHuH. [loaroroBka ynoOpeHuil K BHECEHHIO.
TexHOnMornuecknue CXeMbl W MAlIWHBI Ul  BHECEHUSA
OpPTaHMYECKUX, MUHEPAIBbHBIX (TBEPABIX U KHUIKHUX) YIOOpEHHIA,
M3BECTKOBBIX MAaTEPHAJIOB U THIICA.

KoHTposb U olleHKa KadecTBa padOT [0 BHECCHHIO YI0OPECHHUH.
TexHnka O0€30MaCHOCTH TP TPAHCIOPTHPOBKE, XpaHEHHH U
BHECCHUU YIOOPEHUIA.

DKOJIOTHYECKHE
aCIeKThI
MPUMEHEHUS
ynoopeHuit

ConepkaHre TOKCHYHBIX BEUIECTB, MPUBOIAIINX K 3arpA3HEHUIO
OKPYXKAFOIIEeH Cpe/ibl B MUHEPAIBHBIX, OPraHHYECKHUX YIOOPEHUSIX
n MmenuopanTax. [IpexensHo momyctumble  kommdectBa (I1/1K)
9NIEMEHTOB U COCAMHEHMH pacTeHHAX, II04YBE, BOJE,
COAEPIKAIIMXCS B MHUHEPAJIbHBIX, OPIraHUYECKUX YHOOPEHHAX U
MEIHOPAHTAX. DKOJIOTMUECKHE ACTIEKThl XUMHU3aLUN 3EMIIEICIHSL.
COanancupoBaHHOE MPUMEHEHHE YJOOpeHH M JPYTHX CPEICTB
XMUMM3AIMH — OCHOBA YCTPaHEHHs CTPOUTEIHHOTO ITOCIEACTBHS Ha
MOYBY, PAaCTeHHS, Y€JIOBEKAa M JKUBOTHBIX.

4.2. Pa3neianl IUCHMILIMHBI U BUABI 3aHATHH

o4Has opma 00yUeHHS

HanmenoBanue pasnena Jlexnmonnoro| Cemunapckoro| CP Bcero,
JUCLIUTIINHBI

THUIIA THUIIA qacoB

1

2 3 4 5

Bsenenue

2 - 8 10




2. XuMHUYECKHUl cocTaB 5 2 8 15
IIOYBBI U TUTAHUE
pacTteHuit
3. XuMHudecKass MEITHOPAIIHs 5 4 10 19
MouB  (M3BECTKOBAHHE W
THUTICOBAHUE)
MunepanbsHbIe yI0OpeHHs 5 2 8 15
5. Opranndeckue ymo0peHust 5 2 8 15
TexHomoruu XpaHeHUs 51 5 4 10 19
NpUMEHEHUs yIoOpeHui
7. OKoNorn4ecKue ACIEKTh] 5 2 8 15
NpUMEHEHUs yIo0peHui
3ager - - - -
Hroro: 32 16 60 108
4.3. 3aHATHS CEMHUHAPCKOIO THIIA
Ne Ne paznena TpynoeMkocTb
HaumenoBanue nabopaTtopHbIx padboT
/1 | JACUUTLTAHBI (dac)
O4HOE
1 2 Beoanoe 3anstue. TexHuka 0€30MacHOCTH IpU paboTe B 2
mabopaTopum.
[MoaroToBka MOYBEHHBIX M PACTUTEIBHBIX OOPa3OB K
aHaymzy, oToop Npo0d I aHaIK3A.
2 OnpeneneHue copepKaHusi B MOYBE 2
OCHOBHBIX
SIIEMEHTOB ITUTAaHUS PacTeHui (a30T, hocdop, kanui) u
MOTPEOHOCTH B YI0OPEHUSX.
3 3 ATrpoXUMHYECKUI aHANIA3 [IOYBHI B CBSI3U C MUTAHUEM 2
pacTeHuil U nmpuMeHeHueM ynoopenuid. OnpeneneHue
CTENIEHH KHCJIOTHOCTH MMOYB. BHJBI KHCIIOTHOCTH H
€MKOCTb MOTJIOLICHUS MTOYB.
4 Omnpenenenne HyK1aeMOCTH IIOYB B U3BECTKOBAHUH, 2
nenecoobpasHocTr (ocHOPUPOBAHHSL.
5 4 MuHnepasnbHble y10OpeHHs. 2
Pacrio3naBanne MHHEpaJbHBIX YI0OpeHHH (a30THBIX,
thochopHBIX, KaJMIHBIX, KOMITJIEKCHBIX ) 1o
KaueCTBEHHBIM pPEakUus M. AHaJu3 H3BECTKOBBIX
yI0OpeHUH.
6 Pacuer HopM MUHEpaNbHBIX YAOOPEHHH IO BBIHOCY 2
MUTATENHHBIX BEIIECTB IIAHUPYEMbIMU YPOXKASIMH.
7 5 Opranuueckue YIOOpeHUSI. OueHka 2
KauecTBa OpraHUYeCcKuX
yIOOpeHHH 110 pe3ysibTaTaM XHMHUYECKOTO aHAIN3A.
8 7 Onpenenenue conep>KaHusl HUTPATOB B PACTEHUSX U 2
IIUTHEBOM BOJIE
HUroro: 16




4.6. IlpumepHasi TeMaTHKAa KypCOBBIX NPOEKTOB (pador) - He npenycmorpero OITOIT.

5. Opranuszanusi CaMOCTOSITE/IbHOI Pa60THI 00yUAIONIUXCH M0 TUCHUIIIHHE
5.1. Tunbl caMOCTOATEIbHOI PA0OTHI U €€ KOHTPOJIb

Tun camocTosiTe/IbHOM padoThI ®opma 00yueHus Texymui KOHTPOJIb
O4Hast
[IpopaboTka Mmarepuaina JIEKIHH, 30 cobecenoBanme
MIOITOTOBKA K 3aHATUAM
CamocTosTenbHOE U3YyUEHUE TEM 8 coleceq0BaHNE
Pedepar 22 cobecenoBaHue
BCETO YACOB: 60

5.2. Y4yeOHO-MeTOAHYECKHE MATEPHUAJIBI IJIS1 CAMOCTOSITEIbHOM PadoThI:

1. SIaueBckas T.I. OnTuMu3anus MUHEPAILHOTO MATAHUS PaCTEHUH [ DIIeKTpOHHEIHN pecypc] /

T.I'. SInueBckasd. — DNEKTPOH. TeKCTOBbIE NaHHble. — MuHck: benopycckas Hayka, 2014. —

459 c. — 978-985-08-1768-6. — Pexum nocryna: http://www.iprbookshop.ru/29587.html 2.

Y4eOHoe mocobue Mo 3KoIornyeckoit arpoxumun [DnekrponHsblil pecype] / O.10. JlobankoBa [u

ap.]. — OneKkTpoH. TekcToBble JaHHble. — CraBponoib: CTaBpONOIbCKUN T'OCYIapCTBEHHbIN

arpapubiii  yHusepcurer, AI'PYC, 2014. — 173 c¢. — 2227-8397. — Pexum pocryna:
http://www.iprbookshop.ru/47373.html

3. EnemeB P.E. Arpoxumus [OnexTpoHHblil pecypc]: yueonuk / P.E. Enemes, A.M. banrabaes,

P.X. PamazanoBa. — DIEKTpOH. TEKCTOBBIE JlaHHbIE. — AnmMarbl: Anbmanax, 2016. — 320 c. —

978-601-241-307-6. — Pexum nocrtyna: http://www.iprbookshop.ru/69253 . html

5.3. Tembl, BLIHOCHMbIE HA CAMOCTOSITEJIbHOE U3y4YeHHE:

Paznean 3 «MuHepanbHble yno0penus» temMa «TexHuka

BHECEHUS] MMHEPAJIbHBIX Y100peHuii»

1. CenbCKOXO3SICTBEHHBIE MAIIWHBI 111 OCHOBHOTO BHECEHHUSI MHHEPAIBHBIX YI0OPEHHIA.

2. CenbCKOXO3SICTBEHHBIE ~ MAallIMHbBI u opynus Ul TIPeIIOCEBHOIO
BHECEHUS] MUHEPAJIbHBIX YIOOPEHUH.

3. CenbCKOXO3AWCTBEHHBIE MAIIMHBI W OpPYIWs Ui BHECEHHsS MUHEPAIbHBIX YIOOpeHHH NpH
IIOCEBE U MOCAJIKE.

4. CenbCKOXO3IHCTBEHHBIE MALTMHBI  OPYAMs JUIS TIOJKOPMKHU pacTeHuil ynoopenusmu. Paszaen
4 «Oprananyeckue ynoOpeHusn» Ttema «TexHuKa sl BHECEHHS] OPraHMYeCKHX
ynoopeHnuii»

1. CenbCKOXO3SICTBEHHAS TEXHUKA JUISI BHECEHUS TBEP/IBIX OPTAaHHUYECKUX YIOOPEHHS.

2. CenbCKOXO3sICTBEHHAsI TEXHUKA JUISI BHECEHUS JKUAKMX OPraHUUECKUX yIoOpeHuid. 3.
CenbCKOX03HCTBEHHbIE  MAIIMHbI U OpyIust IIPU UCITIOJIb30BAaHUM B KaueCTBE
OpPraHMYECKHX YIO0OpEHUI CONOMBI U CHIEPaTOB.

5.4. Temnl pedeparos:

1.0cobGeHHOCTH TUTaHUA U yI0OpeHus si0I0HH

2.0co6EeHHOCTH MUTAHUS U YI0OpEeHUsI CMOPOIANHBI CEpeOpUCTOi

3.0co0eHHOCTH MUTAHUS U YI0OpeHus po3bl GpropudyHaa


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

4.0co0eHHOCTH NMUTAHUA U YIOOPEHUS YaitHON pO3bl

5.0co0eHHOCTH MUTAHUS U YIOOpEHHS AepeHa Oenoro

6.0c00eHHOCTH MUTAHUS U Y100pEHUS TOPTEH3UU METEIBIATON

7.0c00eHHOCTH MUTAHUS U YIOOPEHUS KaIlyCThl JEKOPAaTUBHOM
8.0co0eHHOCTH MUTAHUS U yIOOPEHHS [IBETOYHBIX PACTCHUN

9.0c00eHHOCTH MUTAHUA U YI0OpEHUs TPYIIU

10.0cobenHOCTH UTAHUS U yIOOpEHUS OOSPBIIIHIKA OOBIKHOBEHHOTO
11.0cobeHHOCTH TUTaHUA U yAO0OpEHUs: BUHOTpaaa

12.0c00eHHOCTH MUTAaHUS U YIOOPEHHS KU3WIbHUKA

13.0cobeHHOCTH TUTAHUS U yIOOpeHUS PSIOMHBI OOBIKHOBECHHOM

14.0cobenHocTr MUTaHUS U yI0OpEHHs KPbKOBHUKA

6. @oH/J OLIECHOYHBIX CpPeACTB

AJId

arTrecTalMu 00y4aloUIUXCs M0 JUCHUIIHHE

6.1 Ilepeyenn KOMIIeTeH Ui

NpOBeeHUs TPOMEKYTOYHOM

H OLCHOYHBIC CpeEaACTBa
HHAUKATOpPA JO0CTHKCHHUSA KOMIIETeHITU I

Koo

NupnkaTop 10CTHXKEHUS
KomMnemeHyuu

KOMIICTCHIIN

IlepedeHb IIaHUPYEMBIX
PEe3yJIbTaTOB O0YYEHUS 110
JUCLUILINHE

HaunmenoBanue
OLIEHOYHOTO CPEJICTBA




I1K-6

I/II[-2HK-6
Bri6upars BuabI
yIOOPECHHMIA, CPOKH 1
CII0COOBI MX BHECEHMS C
y4ETOM OMOJIOTHYECKUX
0COOEHHOCTEN pacTeHUui
U UX (PaKTHYECKOTO

COCTOsSAHHA

3namo: 0co0eHHOCTH
MUTaHUS Pa3IMYHBIX BUIOB
JPEBECHO-KYCTaPHUKOBOIA,
[[BETOYHO-JCKOPaTHBHOM

PacTUTEIBLHOCTH u
ra3oHHBIX TPaB
BU/IBI yaoOpeHuH, 170.4
XapaKTePUCTHUKY,
TEXHOJIOTUH IIOATOTOBKH U
HCIIOJIb30BaHUS

Ymems: onpenensts 1036l
ynoOpeHnuit (B AeHCTBYIOIIEM
BELIECTBE U PU3NUECKOM
Macce) 1moj
JPEBECHOKYCTapHUKOBYIO,
[[BETOYHOAECKOPATUBHYIO
PaCTHTEILHOCTh U TA30HHBIC
TpaBbI

BBEIOMpATh ONTHUMAIILHBIC
BU/JIbI YIOOpEHUH O]
JPEBECHO-KYCTAPHUKOBYIO,
I[BETOYHO-ICKOPATUBHYIO
PaCTUTENHHOCTh U TA30HHBIE
TPaBbl C YYETOM
OHMOJIOTHYECKHIX
0COOCHHOCTEH KYJIBbTYp U
MOYBEHHO-KJIMMAaTHUECKIX
YCIOBUU

OTIPE/ICTISITH CPOKU U
crocoObl BHECEHUS
ya0OpeHui 1oy
JPEBECHOKYCTapHUKOBYIO,
I[BETOYHOICKOPATUBHYO
PaCTHTEILHOCTH U TA30HHBIE

TPaBbI
Braaoems: HaBBIKAMU
pa3paboTku CUCTEMBI

pUMEHEeHUs yI100peHuil moa
JPEBECHO-KYCTAPHUKOBYIO,
LBETOYHO-AEKOPATUBHYIO
PacTUTEIBHOCTh M Ta30HHBIE
TpaBbl C Y4YE€TOM CBOWCTB
MOYBbl M OMOJIOTMYECKHUX
0COOeHHOCTEHN pacTeHUI

Tect
OK3aMeHaIIMOHHBIN
ower

6.2 IIxaabl oHeHUBAHUSA

IIaTudanabHas mKaJjaa OLCHUBAHUA YCTHOI'0 OJK3aME€Ha

Ornenka

Omucanue




3a4TCHO

OOyuaromuiics 3HaeT METOABl pacuyéra 103 MUHEPAIbHBIX YIOOPECHHH,
BUJbl yIOOpPEHHH M HMX XapaKTepUCTHKY, YMEET PAaCCUUTHIBATH O3Bl
yooOpeHuii M BBIOMpaTh ONTHMAajbHble BHJIBl YIOOpEeHHI 1OA
CEJIbCKOXO3SUCTBEHHBIE ~ KYJIBTYPhl C  y4€TOM  OHOJOTHYECKHX
0COOEHHOCTEH KYJIBTYP U IMOYBEHHO-KIMMAaTHUYECKUX YCJIOBHIA, BlIajieeT
HaBbIKAMHM  pa3pabOTKW CHCTEMbl TMpPUMEHEHHUS YHoOpeHuil Ha
3alJIaHUPOBAHHBIA ypoXkKall U coXpaHeHUue (TOBBIIICHUE) TUIONOPOIUs
MIOYBBI

HE 3a4TCHO

OOyyaromuiics MpoAEeMOHCTPUPOBAJ HEIOCTATOYHBIN YPOBEHb 3HAHUUN
METO/IOB pacuéTa 103 MUHEPAIbHBIX YI0OPEHHI, BUAOB YI0OpEHUH U X
XapaKTEepPUCTUK, YMEHHUI PAacCUMTHIBATh J03bl YIOOpEHUIl U BbIOMpATh
ONTUMAJIbHBIE BUABI YIOOPEHU 10| CEeIbCKOXO3SHCTBEHHBIE KYJIBTYPbI
¢ yd€roM OMOJOrMYECKHX OCOOCHHOCTEH KyJabTyp M IOYBEHHO-
KIIMMaTUYECKUX YCIIOBHI, BIIaJICHUs] HaBbIKAMHU pa3pabOTKU CHUCTEMbI
MPUMEHEHUs YIO0OpeHHI Ha 3aljlaHUPOBAaHHBIA ypoXkail U COXpaHEHUe

(TIOBBIILIEHUE) TTOJOPOIUS TIOUYBBI

Ikana oneHNBaHKMS TECTUPOBAHUA HA 3a4eTe

% BBINOJHEHHS 32JaHNS Pe3syabrar

51-100 3a4TEHO

menee 50 HC 3a4TCHO

6.4. TunoBbie KOHTPOJILHbIE 32/1aHUSI WJIM UHbIE MATEPHAJIBI:

VYKa3zaHbl B IpAIIOKEHNN 1.

7. ITepeyeHb OCHOBHOI M JONOJHUTEJbHON Y4eOHOH JuTeparypbl, HCOOXOAUMOM s
OCBOCHHUS JUCHHUILUIMHBI a) OCHOBHAsI IUTEpaTypa

Pomanos,I'.I. Arpoxumus: yueOHoe nmocobue asns By3os / [.I. Pomanos, I.51. Enpkuna, A A.
KOnun, H.T. Yeborapes. - Cankr-IlerepOypr: Jlans, 2021. - 148 c. - ISBN 978-5-8114-6524-8. -
Tekcr:  amexktpoHHbli  //  JlaHb:  anekTpoHHO-OMOnmuoreuHas  cucrema. -  URL:
https://e.lanbook.com/book/159493. - Pexum nocTyma: ans aBTOpH3. TMOJb30Barenei. 0)
JIOTIOJIHUTENbHASI IUTEpaTypa

Arpoxumus: yueOHuk / M. A. 'abu6os, /1. B. Bunorpanos, H. B. beimos, I. H. ®agpkun. —
Psizans: PTATY, 2020. — 404 c. — ISBN 978-5-904308-66-7. — Tekct: anmexkTpoHHbIii // Jlanb:
aneKTpoHHO-Oubnmoteynast cucremMa. — URL: https://e.lanbook.com/book/164063. — Pexum
JO0CTyTa: JUIsl aBTOPU3. MOJIb30BATENEH.

8. Ilepeuensb pecypcoB HH(pOPMAITMOHHO-TEJIEKOMMYHUKAMOHHOM ceTn ""UHTepHeT" -
MunucTepcTBO  cenbckoro  xo3siictBa  Poccuiickori @epepanuu.  Pexum  goctyna:
http://www.mcx.ru

-MockoBckui rocynapcTBeHHbIN yHuBepcuTeT M. M.B. JlomoHOCOBa, (pakyabTeT HOYBOBEACHHUS:
Pexxum pgoctyma:  http://soil.msu.ru/; reomoro-mouBeHHBIA (QakynpTeT Pexum gocrtyma:
http://www.geol.msu.ru/obsh/about.htm

-ITouBennsrit macTUTYT UM. B.B. Jloky4aeBa: Pexxum gocryna: http://www.esoil.ru/




-OI'bHY Bcepoccuiickuii Hay4YHO-UCCIEA0BATEILCKUM HHCTUTYT 3€MIICACIINS U 3alIUThI II0YB OT
spo3un: Pexum nocryna: http://vniizem.ru/

-LenTpansubiii My3eir um B.B. JlokydaeBa: Pexxum nmocrtyma: http://myseii-mouBoBeneHus.pg/ -
Cankr-IleTepOyprckuii rocyapCTBEHHBIM YHUBEpPCHUTET, Kadeapa MOYBOBEACHUSI M JKOJIOTUU
nmouB: Pexxum moctyna: http://soil.spbu.ru/

-Arposkonornyeckuid  arac  Poccum  u compenenbHbIX  cTpaH.  Pexxum  joctyna
http://www.agroatlas.ru/ nepuonudeckue u3aaHus

ArpapHas Hayka. Pexxum goctyma: http://elibrary.ru; BectHuk Poccuiickodt  akagemuun
CEJIbCKOXO3SMCTBEHHBIX HayK. Pexxum nocryma: http://elibrary.ru; Jloxmansl Poccuiickoii
aKaJeMUU CEJIbCKOXO3SMCTBEHHBIX HayK. Pexxum mocrtyma: http://elibrary.ru; Husa IToBomkbs.
Pexum JocTyna: http://elibrary.ru; N3BecTus Camapckoit roCyAapCTBEHHOU
CEeJIbCKOXO3SMCTBEHHOHN akaaemuu. Pexxum moctyma: http://elibrary.ru; bromiereHb mMoOYBEeHHOTO
uHctutyta uUM. B.B.J/lokyudaeBa. Pexum nocrtyma: http:/elibrary.ru; BectHuk VYnbsHoBCKoi
rOCYAapCTBEHHOM CENbCKOXO3AWCTBEHHOM aKaJieMUU: HayYHO-TEOPETHYECKHUHl KypHal. Pexum
nocryma: http://elibrary.ru.

9. MeTtonnueckue yKazaHus J1Jisl 00y4arOUIUXCS 110 OCBOECHHIO U CHMILIMHBI

1.Jluxamora JI.M. Arpoxumus / JI.M. Jluxamosa, H.B. Muxanbckas/ Omck, 2010. - 144 c.
2.Epmoxun F0.U. Arpoxummueckuii TpeHaxep / FO.M. Epmoxun, H.B.AGpamoB / TromeHsb,

2009. - 120 c.

10. Ilepeyenb nHGOPMALMOHHBIX TEXHOJIOTHii-HE TpyOyeTcs 11.

MarepuajibHo-TeXHHYeCKoe o0ecneyeHne TUCIMIIHHbI

Jlexunonnas aynuropust Ne7-309.

CnenunanmusupoBanHas yueOHas sadoparopust Noe7-321. TIpuGopsr:

-Becn1 anexkrponnsie BJI-120;

-OnnonyueBoit ckanupyrommit YO-BU /L cnekrpomerp UV-2800;

-AToMHO-a0copO1MOHHBIN criekTpoMeTp ContrAA;

-Bece1 anexrponnsie DX 1200;

-Cymmnsasiit mkag 1I1C-90-01 CITY;

-Ananu3zarop xuakoctu Jxcnept-001 3(0.1);

-Onexrpox cpapHeHust DCp-10101-3.5(K80.4);

-Onexrpon «JINT-021-10»; -Onexkrpon ICK-

10603/7(K80.7).

12. OcoGeHHOCTH OCBOEHHS] IUCHMIUIMHBI JUIi MHBAJIMIOB W JIMI[ ¢ OrPaHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbS

OOyuenue o0OydJalONIMXCS C OTPAHWYEHHBIMH BO3MOXKHOCTSAMH 370POBbS TPH  HEOOXOAMMOCTH
OCYIIIECTBIISIETCS. HA OCHOBE aJanTHPOBaHHOW paboueil mporpamMMbl C HCIIONB30BAaHHEM CIICIHATBHBIX
METOZI0B OOy4YeHHMs] © JMJAKTHYECKUX MAaTepHalioB, COCTABJICHHBIX C YYE€TOM OCOOCHHOCTEH
MCUXO(PHU3NUECKOTO PA3BUTHUS, HHIMBUAYAJIbHBIX BO3MOKHOCTEH W COCTOSIHHS 3JI0POBbS TaKHUX
oOyyaroruxcs (00yJaromerocs).

B mensax ocBoeHums y4yeOHOW mporpamMmbl IUCHUILIMHBI WHBAIWAAMUA M JIMIAMU C OTPaHUYECHHBIMH
BO3MOXKHOCTSIMU 37I0POBbSI 00€CIIEUNBACTCS:

. JUTSL UHBJIUJIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3I0POBbS TI0 3PSHHUIO: pPa3MElICHHE B
JNOCTYIHBIX IS OOYyYarlolIUXCs, SBJSIONIMXCS CIICNBIMH WM CJIIA0OBHIAIIMMH, MECTax H B
aJanTUpPOBaHHOH (opMe CIpPaBOYHOM HH(POPMALMKU O pacHUCaHHM Y4YeOHBIX 3aHATHH; MPHUCYTCTBHE
ACCHCTEHTa, OKa3bIBalOIIEro oOydaromeMycss HEOOXOAMMYIO  IIOMOIIb;, BBIMYCK aJIbTEPHATHBHBIX
(hopMaToB METONWYECKUX MaTepuaioB (KPymHBIA MPUGT WK ayauodainibl), UCIOIb30BAaHHE BEPCHU
caiita nys cmabosusimx I6C IPR BOOKS u cniennansaoro moouisHoro npuioxenus IPR BOOKS WV-
Reader (mporpaMMbl HEBH3yaJIbHOTO JOCTyIa K HMH(OPMAIMH, MPEIHA3HAUYEHHOW I MOOMJIBHBIX



YCTPOMCTB, paboTaomux Ha onepanuoHHoi cucteme Android u 10S, koTopas He TpeOyeT criennaabLHO
00y4YeHHOro accucTeHTa, T.K. Jroau ¢ OB3 mo 3peHuo paboTar0T CO CBOMM YCTPOMCTBOM IPHUBBIUYHBIM
CIIOCOOOM, HCIIONB3YS CIEIUMAbHBIE MITaTHBIE MPOrpaMMBbl Ui HE3pSUYHX Joied, ¢ KotopeiMu [PR
BOOKS WYV-Reader nmeer monHyto COBMECTHMOCTS);

® AJId MHBAJIMAOB U JIMI[ C OIpaHUYCHHBIMU BO3MOXHOCTAMU 3J0POBBA IO CIIYyXY: HaJICKAIIUMU
3BYKOBBIMU CPEACTBAMH BOCIIPOMU3BEACHUC HH(pOpMaHHH;
® AJid MHBAJIWIOB W JIMI C OTPaHUYCHHBIMU BO3MOXHOCTSAMU 3J0POBbA, MMCIOIINX HAPYUICHHUA

OIIOPHO-ABUI'aTCIIBLHOI'O arlrapara: BO3SMOXHOCTb 6CCHpeH${TCTBeHHOFO A0CTyIa 06yqa}0mnxcs1 B y‘IC6HBIC
NOMEUICHUS, TYAJIETHBIC KOMHAThl U JPYTHUC MOMCUICHUI KaCI)C,HpLI, a TaKXe Hpe6BIBaHI/IC B YKa3aHHBIX
IIOMCHICHUAX.

O6p330BaHI/Ie 06y‘laIOHH/IXCH C OrpaHUYCHHBIMHA BO3MOXHOCTAMU 3J0POBbA MOXKET OBITH OpTraHrU30BaHO KaK
COBMECTHO C IpyIruMu 06y‘IaIOHII/IMI/IC$I, TaK 1 B OTACJIBHBIX I'pyIIax Wik B OTACIbHBIX OpraHu3aluiax.



[Ipunoxenne 1
MuHUCTEPCTBO CENBCKOro X03sicTBa Poccuiickon @enepanuu
OI'BOY BO T'ocynapctBeHHbli arpapHbiit yHuBepcuTeT CeBepHOTO 3aypabs
ATpOTEXHOJOTUYECKUH UHCTUTYT

Kadenpa obmeii 6nonmorun

O®OH/I OUEHOYHLIX CPE/ICTB

10 Y4eOHON JUCHUIUIMHE Arpoxumust

1151 HanpaBiieHus moarotoBku 35.03.05. «CanoBoaCTBO»

HpO(I)I/IJIB HGKOpaTI/IBHOG CcaaoBOACTBO, I'a30HOBCACHHUEC U (bHOpI/ICTI/IKa

YpoBeHb BhICIIET0 00pa3oBaHus — OakagaBpuar

Pa3paboTuuku: 3aB. kagenpoii, 1okrop c.-X. Hayk H.B. A6pamos

VTBep:KAeHO Ha 3aceaHHH Kadeapsl
mpoTokoINe 11 oT «7 » mrona 2021 r.

3aseayromui Kapeapoi % H.B. Abpamos

Tromensp, 2021



KOHTPOJIBHBIE 3AJIAHUS U UHBIE MATEPUAJIBI OHEHKH
3HAHM, yMEHNii, HABBIKOB U (MJIH) ONBITA AeATEJIbHOCTH, XapaKTePU3yolne
Tanbl PoPpMUPOBAHNS KOMIIETEHINH B NPoIlecce 0CBOCHUS TN CIUIINHBI
AI'POXUMUA

1. Bonipocs! 1J1s1 poMesKyTOYHOI arTecTanuu (B popMe YCTHOIOo 3a46éTa)

[1K-6 Cnocoben pazpabaTbIiBaTh CUCTEMbI 00Pa0OTKHM TOYBHI U yIOOPEHHIA, TEXHOJIIOTUH TTOITOTOBKU
M0CaI0YHOTO (IIOCEBHOTO0) MaTepuaa, TEXHOJIOTUHU MOCaKH (IT0ceBa) OOBEKTOB IEKOPATUBHOTO
CaJloBOZICTBA

Komnierennus Bomnpocsl
[1K-6 1. Buabl HOYBEHHOMN KUCIOTHOCTH
CniocobeH pa3pabaTbiBaTh 2. Bujapl opraHnueckux ynoOpeHuil 1 ux Kparkas
CUCTEMBbI 00paboTku XapaKTEePUCTHKA.
MOYBBI U
. 3. HaBoznas xxmxa. OCOOEHHOCTH €€ MCIIO0Ib30BaHUS.
yIoOpeHuid,
TeXHOIOTHMH TIOATOTOBKH 4. Xapakrepuctuka Topdos.
MOCaJ0YHOTO 5. Cwmemannbie ynoopenusi. OcoOEHHOCTH MUTAHUS U yI0OpeHHi
(moceBHOT0) Marepuaa, ra30HHBIX TPAB
TEXHOJIOTHH MOCAJIKH
a 6. Topda - nHaBo3HBIE KOMTIOCTHI. [IpUroTOBIEHNE, 0COOEHHOCTH
(mocena) 00BEKTOB
TEKOPaTUBHOTO
UCIIOJTb30BaHUSI.
CaZI0BOJICTBA

7. HurpatHble ynoOpeHus (HaTpueBas U KaJblHeBasi CEIUTPA).
Oco0eHHOCTH UX IPUMEHEHUS

8. AmMoHwuitHbIe yno0penus (cynbpar ammonus). OCoOeHHOCTH
PUMEHEHHUS.

9. AMMOHUIHO-HUTpaTHbIE yIOOpeHHs (aMMUaYHas CEJIUTPa,
MoueBUHA). OcOOEHHOCTH MPUMEHEHHUSI.

10. XKuzaxue a3oTHbIe ynoOpeHus (KUAKUM aMMHaK, aMMHaYHast
Bo/ma). OCOOCHHOCTH UX MCIIOJIb30BaHHMS.

11. Conoma 371akoBbIX KYJIBTYp U OCOOEHHOCTH €€ IPUMEHEHUSI.

12. CunepanbHble KyIbTypbl © 0OCOO€HHOCTH UCIIOJIb30BAHUS
CUJIEPATBHBIX KYJIBTYP.

13. OcoOeHHOCTH MUTaHUS U YIOOpPEHUI MHOTOJIETHUX TPAB.

14. OcoGeHHOCTH MUTaHUS U YIOOPEHUH IBETOYHBIX PACTCHUH.

15. OcoGeHHOCTH  TUTaHUA u yaoOpeHuit

JPEBECHOKYCTapHUKOBOW PACTUTEIHHOCTH .

16. OcoGeHHOCTH MUTAaHUS U YTOOpEeHUH Ta30HHBIX TpaB 17.
CripreBas 0aza 11 mosydeHust ochOpHBIX YIOOpEHHIA.

18. Onno3amemnienHble Gocdatsl (cynepdocdaT MOPOIIKOBLII U
IrpaHyJIUPOBAaHHBINA, KOHLIEHTPUPOBAHHBIN cynepdocdar,
nIBOMHOM cynepdocdar).

19. Jisyzamemennsie pocdars! (mpenunuTar, pocdornuiaxk,
ToMaciiak, repmodocdarsi, obechropennsiii pocdar).
Oco0OeHHOCTH TPUMEHEHHUS.

20. Tpexzamenienusie Gocdatsl (pochopras myka). OcobeHHOCTH
PUMEHEHHSI.

21. Kanuiineie ynoopenus. x xapakrepuctuka.




22. Mukpoynobpenust (0OpHbIE, MOJTHUOICHOBEIE, MapTaHIICBhIC,
MEJHBIC, INHKOBHIE)

23. Cnoxsble ynoopenus (ammodoc, nuammodoc,
MarHuiaMMoHui docdar).

24. Hutpodocs! u HuTpodocku. KomOuHUpOBaHHBIE yI0OpEHHUS.

25. CmenranHbie ynoOpeHus

YMETh: OMNpeNeNsaTh J03bl yAoOpeHHd (B JEHCTBYMOIEeM BemlecTBe W (U3UYECKOH Macce) ToJ
JIPEBECHOKYCTAPHUKOBYIO, I[BETOYHO-IEKOPATUBHYIO PACTUTEIHLHOCTh W TAa30HHBIE TPaBBl BHIOUPAThH
ONTUMAaJbHBIE  BUIBl  yIOOpPEHHMH IO  JPEBECHO-KYCTAPHHKOBYIO,  IBETOYHO-ICKOPATUBHYIO
PaCTUTCIbHOCTE UM Ta30HHBIC TpPaBbl C y‘IéTOM OMOJIOTMYECKNX O0COOEHHOCTEH KYJbTYp W ITOYBCHHO-
KIUMaTHYECKUX YCIIOBHH ONpEAENATh CPOKM M CIIOCOOBI BHECEHHs YNOOpPEeHHH WA JApEeBECHO-
KyCTapHUKOBYI0, IBETOYHOIEKOPATHBHYIO PACTUTEILHOCTH U Fa30HHBIE TPABBI

Komnerenius Borpocsl




[1K-6

CniocoOeH pa3pabaThiBaTh
CHCTEMbI 00PabOTKH ITOYBBI
U y10OpeHU, TEXHOJIOTHU
MOATOTOBKH MOCAI0YHOTO
(moceBHOTO) Marepuana,
TEXHOJIOTHH TTOCA KU
(moceBa) 0OBEKTOB
TICKOPaTHBHOT'O CaJI0BOJICTBA

26.
27.
28.
TexHonI0rus NpUroToBICHUE KypHHOIO IIOMETA.
30.
31.

32.
33.
34.
35.
36.

37.
38.

39.

40.

41.

42.

TexHoI0rus NPUTOTOBJICHHUS MOACTUIAIOIIETO HAaBO3A.
TexHoI0rusl MPUTOTOBJICHHS KOMIIOCTa
TexHoJIOTHsl TPUTOTOBJICHUE 3€JICHOTO Y1oOpeHus 29.

MeTtozbl onpeneneHus 103 y1o0peHui

M3meHeHus1, BBI3bIBAEMbIE B IIOYBE TMIICOM U OCOOEHHOCTH
TUIICOBaHUS TOYB.

Marepuanel Juisi TUnicoBaHus. HoOpMBI, CpPOKH, CIIOCOOBI
BHECEHMsI TUIICA.

CreneHb HyXJaeMOCTH B U3BecTKoBaHUM. OmnpezeneHue
HOPMBI U3BECTH U U3BECTKOBOTO YI0OPEHUSI.

Cpoku 1 criocoObl BHECEHUS U3BECTH.

Cpoxu 1 criocoObl BHECEHHUSI OPraHUYECKUX YI0OpeHHi
Cpoku u criocoObl BHECEHHSI MUHEPAIBHBIX YI0OpeHui
Cpoku 1 criocoObl BHECEHUSI MUKPOYI0OpeHust

[TonoGpatb OpraHMYEeCKHE yaoOpeHust oJy
JIPEBECHOKYCTapHUKOBYIO, LBETOYHO-1€KOPATUBHYIO|
pPacTUTEIBHOCTh U TA30HHBIE TPABBI

[TonoGpatb MUHEpaIbHbIC yaoO0peHus
JIPEBECHOKYCTapHUKOBYIO, L[BETOYHO-/1€KOPATUBHYIO|
pPacTUTEIBHOCTD U Fa30HHBIE TPABBI

[Togob6pars OakTepuaibHbIC yaoOpeHus
JIPEBECHOKYCTapHUKOBYIO, L[BETOYHO-1EKOPATUBHYIO|
pPacTUTEIBHOCTh U TA30HHBIE TPABBI

[TonoOpate MHUKpPOYZOOpEHHS JIPEBECHO-KYCTapHUKOBYIO,
LIBETOYHO-eKopaTtuBHy Ilogo0parhk 10 pacTUTENBHOCTH U
ra30HHbIE TPaBbI

[Tono6parh peryisiTopsl pocTa JpeBECHO-KYCTapHUKOBYIO,
[[BETOYHO-/ICKOPATUBHYIO0 ~PACTUTEIBHOCTh W Ta30HHbBIC
TpaBbI

BJAA€CTh: HaBBIKaMU

pa3paboTku CUCTEMBI PUMEHEHUS yaoOpeHuii oJ
JPEBECHOKYCTApPHUKOBYIO, I[IBETOYHO-IEKOPAaTUBHYIO DPACTUTEIBHOCTH M Ta30HHBIE TPaBbl C
y4€TOM CBOMCTB MOYBBI U OMOJIOITMYECKUX OCOOCHHOCTEN pacTeHU

KomnereHis

Bompocsr




CniocobeH pa3pabaTbiBaTh JIPEBECHO-KYCTaPHUKOBYIO PACTUTEIBHOCTh

CHCTEMBI 00PabOTKH MOYBBI 44. TexHonoruss NPUMEHEHHS  OPraHMYECKUX  yaoOpeHui
1 yI0OpEHHIT, TCXHOIOTHH LIBETOYHBIE PACTEHUS

[IOZATOTOBKH 110CA0THOTO 45. TeXHOJIOTHS. ~ NIPUMEHEHWS  OPraHHYECKUX  yHoOpeHMId

(moceBHOTO) Marepuana,
TEXHOJIOTHH TTOCA KU
(moceBa) 0OBEKTOB
TICKOPaTHBHOT'O CaJI0BOJICTBA

ra30HHbIE TPaBbI
JIPEBECHO-KYCTaPHUKOBYIO PACTUTEIbHOCTb
LIBETOYHbBIE PACTEHUS
ra30HHbIE TPaBbI
49. Texnonorus IIPUMEHEHUS PeryisTopoB

JIPEBECHOKYCTAPHUKOBYIO PACTUTEIHLHOCTh

PAaCTUTCIIbHOCTD

TpaBbl

[1K-6 43. TexHONMOTUSI TIPUMEHEHUS OPraHUYECKUX YIOOPESHHH IOJ

46. TexHnonoruss MNPUMEHEHUS] MHUHEPAJIBLHOTO ynoopeHuii
47. TexHonorus MNPUMEHEHUS MHUHEPAIBHOTO ynoopeHus]|

48. TexHonoruss MNPUMEHEHHUS] MHUHEPAIBHOTO yaoOpeHus|

50. TexHoorus IMPUMCHCHUA PCTYIAATOPOB POCTA IBETOYHYHO

51. TexHonmorys NPUMEHEHHUS PETYISATOPOB POCTA O] Ta30HHBIE

IIpouexypa oueHuBaHus 3a4€Ta

3auéT mpennonaraeT BbAA4y CIIMCKA BOIPOCOB, BBIHOCHMBIX Ha 3a4eT, 3apaHee (B caMoM
Hauajge oOyuyeHus WJIM B KOHIlE oOyueHus mnepen ceccueil). Bkirogaer aBe yacTu:
TEOPETUYECKUI BOIIPOC U IPAKTUUYECKOE 3aiaHue. /[ MOArOTOBKY K OTBETY Ha BOIIPOCHI U
3a/laHus, KOTOPBIM CTYIEHT BBITACKUBAET CIIy4allHbIM 00pa3oM, OTBOJUTCS BpeMs B
npenenax 30 munyT. Kpurepun onenku 3auéra:

«3a4TEeHO0» BBICTABIISETCS O0YUaIOIIUMYCsl, €CIIU OH 3HAeT METO/IbI pacuéTa /103 y100peHHi,
BUJBl YIOOpEHUH M HX XapaKTepUCTUKY (COCTaB, CBOWCTBA, MPOLEHT JEHCTBYIOLIETO
BEIIECTBA), YMEET paCCUMTHIBATH J03bl YAOOpeHHH (B JEHCTBYIOLEM BEILIECTBE H
¢u3nyeckoil Macce) Mo IIAHUPYEMYIO YPOXKAHOCTh CENIbCKOXO3SIMICTBEHHBIX KYJIBTYp C
HCIOJIb30BaHUEM OOILEPUHSTHIX METO0B; BEIOMPATh ONTHUMAaJIbHbIE BUJIbI yIOOPEHUH 1O
CEJIbCKOXO35IIICTBEHHBIE KYJIBTYpbl C YYETOM OHOJIOTHYECKMX OCOOCHHOCTEH KyJIbTYp U
MMOYBEHHO-KJINMAaTUUECKUX  YCIIOBHI; BIIaJeeT HaBbIKAMU  Pa3pabOTKU  CHUCTEMBbI
NPUMEHEHHs yHOoOpeHMH Ha 3alUIaHUPOBAHHBIM ypokail M coxpaHeHue (IOBBIIIEHUE)
IJIOAOPOAMS TIOYBBI;

«He 3aYTeHO» BBICTABISAETCS OOYYaAIOUIMMYCs, €CIIM IPH OTBETE MNPOJEMOHCTPHUPOBAI
HEJ0CTaTOUHbIN ypOBEHb 3HAHUM METO/bl pacy€ra 103 yA0OpeHuH, BUbl YIOOpEeHU 1 UxX
XapaKTepUCTUKY (COCTaB, CBOWCTBa, MPOLEHT JCHCTBYIOLIETO BEIIECTBA), HE YMEeT
paccuMThIBaTh J03bI yIOOpeHuil (B JMEHCTBYIOIIEM BEHIECTBE U (PU3MUYECKON Macce) moj
IUTAHUPYEMYIO  YPOXKAWHOCTh  CEIbCKOXO3SIUCTBEHHBIX KYJIBTYp C HCIIOJIb30BaHUEM
OOIIENPUHATBIX METOJOB, HE BJaJEeT HAaBBIKAMHM pPa3pabOTKM CHCTEMBl MPUMEHEHHUS
y1oOpeHuii Ha 3aIJTaHUPOBAHHBINA YPOKal i COXpaHEeHHE (TIOBBIIIEHNE) TJI0JOPOIHS TTOYUBHI.

OO0pa3zen THIIOBOTO OMJIeTA K 3a4€TY

®I'BOY BO «I'AY CesepHoro 3aypanbs»
Arporexnonoruueckuit ”HCTUTYT Kadenpa
MOYBOBE/ICHUS U arpOXUMHUN
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npouib K ArpOHOMHUS»

Jk3aMeHalMOHHbIN 6uteT N2 1

1. W3BecTkoBBIE yIOOpEHUs, UX XapaKTEPUCTHKA U TIPUMEHEHHUE.
2. 3HaueHHE MUKPOXJIEMEHTOB B JKU3HM pacTeHHil. /[0CTymHOCTb MHMKPOJIEMEHTOB B Pa3HBIX
MOYBax.
CocraBui: (Ab6pamos H.B.) 23 centsi0ps 2021 .
3aBeyromnuit
Kadeapoit TOYBOBEIACHUS U arPOXUMHH (Abpamos H.B.) 23 cenrsibps 2021 .

2.TecToBBIE 3aJaHuA 1A l'[pOMC)KyTO‘lHOﬁ arTrecrTalnumn

(3a4er U 3K3aMeH B (popMe TECTHPOBAHUA)

(TIOTTHBIN KOMILIEKT TECTOBBIX 3aJIaHUM MPEACTABICH Ha 00pa3oBarelbHOM Tardopme moodle)

A S B N S

10.

12.
13.
14.
15.
16.
17.
18.
20.
21.
22.
23.
24.

25.
26.
28.

Tepnast asza moYBBI ¥ TPYHTA COCTOUT M3

OnpenensdroT MI0THOCTb IT0YBBI B €CTECTBEHHBIX YCIOBHAX 10 METOAY:
IloneBon meTom — 310 ...

[Ton a66peBuarypoit NPK noxpaszymearor:

ATpOXMMHUYECKHUI METOJ MO3BOJISET ONPEIEIUTH:

AHanu3 no4YBsl — ITO. ..

K uncity Makpoa/IeMEHTOB OTHOCATCS:

K unciy MUKpO3/1€MEHTOB OTHOCSTCS:

B3aumocBs3b 00BEKTOB, M3y4yaeMbIX B arpoOXMMHM (PacTeHU, IOUB, yAOOpEHMH, KJIMMAaT)

BBIPA3HIIL:
[Ipu npoBeneHNY MONEBBIX ONBITOB ONPENEAETC:

B arpoxumunu musy4aror:

I'maBHBIME 0COOEHHOCTSIMM XMMHUYECKOTO COCTABAa MIOYB SBJISIOTCS:

B kakoii ¢popme a30T BcTpedaeTcs B moyse?

B kaxoit popme pocdop BcTpeuaercs B mouse?

[IuTaTenbHBIA PEXKUM MTOYBBI — 3TO. ..

YnobpeHus — 3710 ...

MuHepanbHbIe YIOOpEeHUS — 3TO ...

XKunkoe munepanbHOE yaoopeHue — 3t1o ... 19. Bun munepansHoro ynoopenus — 3to ...
dopMa MUHEPATILHOTO YI0OPEHUs — 3TO ...

K HUTpaTHBIM yI00pEHUSIM OTHOCSTCS:

dopmyra MOYEBUHBI:

Poct u pa3BuTHe pacTeHuil B yCIOBUSIX N30BITOYHOTO HUTPATHOTO MUTAHUS IUMUTUPYET. ..
Camponiens — 370. ..

K noznkopmkaMm, KOTOpbI€ IPOBOIAT B IEPUOJ] POCTA U PA3BUTHS PACTEHUN OTHOCHT:
AmMMuadHas cenutpa — 3To ... 27. CmocoObl BHECEHUS YIOOPEHUH:

YnoOpeHus — 5To BEIIeCTRA. ..



29. KauecTBO pacTeHHEBOIUECKOM MPOAYKIIUH ITPH BHECEHUH ONTUMAIBHBIX HOPM yOOpeHui
30. buonornyeckuil BBIHOC 2JIEMEHTOB IUTAHUSA — 3TO BBIHOC IIUTATEIIBHBIX BEIIECTB U3 [10YBbI

IIpouenypa oueHuBaHUA

TectupoBanue OOyYaIOIIUXCS HMCIONB3YETCS B MPOMEXKYTOUHOH aTTeCTAllMU IS OICHUBAHUS
YPOBHSI OCBOGHHOCTH Pa3JIMYHBIX Pa3/ieioB U TEM JIUCIUILINHBI, TPOBOAUTHCS B cucteMe Moodle
Ha caiite «Test DUOC ®I'BOY BO I'AY Cesepnoro 3aypanbsi» (https://Ims- test.gausz.ru).

IIpu mpoBefeHUU TECTHPOBAHUS, A KaXJIOro OOyyaroIlerocsi aBTOMaTHYeCKU (GopMupyercs
WHAMBUYalbHbI BapuaHT 3a4eTHOro OwiieTa C IIEpeYyHEM TECTOBBIX BOINPOCOB. BapuaHT
BKutoyaeT 30 TecToBbIX BONpocoB. [IponomkuTenbHOCTh TecTupoBaHus — 45 MuHyT. Paspemaercs
BTOpasl IIOIBITKA, KOTOPAs OTKPBIBAETCSA aBTOMAaTHuecku uepe3 10 MUHYT IOciie OKOHYAHMS
nepBoi nonbITKU. [IpogomKUTENbHOCTh TECTUPOBAHUS NPU BTOPOH mombITke — 45 MUHYT. B
TabmuLe, NPeICTaBICHHON HI)KE yKa3aHbl KPUTEPUU OLIEHUBAHMSI, KOTOPbIE BKIIOYAOT MPOLIEHT
Y KOJINYECTBO IIPABUIIBHBIX OTBETOB ISl OLICHKH 3HAHUI

Ikasa oueHMBaHKMS TECTUPOBAHMS HA 3a4éTe

% BBINOJHECHUS 3aJaAHUS Pe3yabTar
50-100 3a4TEHO
MmeHee 50 HE 3aYTEHO

3.T6Kyllllfli71 KOHTPOJIb BBIINIOJIHCHUA CaAMOCTOATEIbHOM paﬁoTbl

CaMocTosiTe/IbHOE H3yYEeHHE TeM
Paznen 3 «MuHepaJjibHbIe y100peHHD)
Tema «TexHMKa BHeCeHH MHUHEPAIbHBIX Y100peHHI»

1. CenbCKOXO35HCTBEHHBIE MAIIUHBI /111 OCHOBHOTO BHECEHMSI MUHEPAJIbHBIX YI00pEeHU

2. CenbCKOXO3AMCTBEHHbIE MaIIUHBI u opyaus UL TIPEANIOCEBHOIO BHECEHUS
MUHEPAJIbHBIX y100peHui

3. CenbCKOXO3SMCTBEHHBIE MAIIMHBI U OPYAUS AJI1 BHECEHUS] MUHEPAJIbHBIX YI0OpEHUH MpH MOCEBE U
[OCaJKe

4. CenbCKOXO34HUCTBEHHBIE MAalIMHBI U OpYAUs JUISl MOJKOPMKHM pacTeHuil ynoOpenusimu. Paspen 4
«Oprannyeckue y100peHus»

Tema «TexHnKa 17151 BHECEHHSI OPraHMYECKUX y100peHuin»

1. CenbCKOX0O3SICTBEHHAS TEXHUKA JII BHECEHUS TBEP/IbIX OPraHUYECKUX yI0OpeHUs

2. CenbCKOXO3sICTBEHHASI TEXHUKA JUISI BHECEHUS JKUAKUX OPTaHUYECKUX YI00peHHi

3. CenbCKOXO35ICTBEHHBIE MAIIVHBI 51 opyaus IIpU  HCIOJIb30BAaHUU BKau€eCTBE
OopraHu4eckux ynoOpeHuit comomsl 1 cuaeparoB [lpoueaypa oueHuBaHusi cobece10BaHUA:
Hcnonesyercs (bpoHTaTBHBII orpoc, KOTOPBII IIpeanoaraet paboty

MIpPeToIaBaTeisi ONHOBPEMEHHO CO BCe ayqUTOpHE, U POBOAUTHCS B BHIe Oecenbl mo Bompocam. [Ipu
0TOOpe BOMPOCOB U MOCTAHOBKE Mepe] 00ydarolIMMHCS YUUTHIBACTCS CIEAYIOLIee:

-3a/1aeTcs He OoJiee ABYX BOIPOCOB, OTHOCSIIMXCS K POBEPSIEMON TEME;

-(opMyIHPOBKa BOMIPOCA TOJKHA OBITh OTHO3HAYHON U TIOHATHOM OTBEUAIOIIEMY;


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

B KOHIIC oOIIpocCa IMpernoaaBarciyib AAaCT 3aKJIHOYUTCIBHBIC KOMMCHTApPHWH II0 Ka4YCCTBY OTBCTOB BCCX
00yJaroIImxcsl.
OTBeTHl JAIOTCS 0 MPHUHIUITY KPyTa, IAe KaXIblH CIeIYIOUMHA OTBEYaeT Ha MMOCTABICHHBIM I1€1arorom
BOIIPOC;
-ciemyeT coOMoIaTh JMHAMHUKY OTBETOB: HE 3aTATHBATh I1ay3bl MEX/y OTBETaMHU 00YyJaIOIINXCS, €CIH
TpeOyeTcs 3aaaTh HAaBOIAIIMKA BOIPOC, TO CIEAYET HMOMPOCUTh OTBETUTHh HA 3aJaHHBIA BOIPOC
APYTroro o0ydaromerocs Wil MOMPOCUTH JOTIOJHUTH OTBEYAIOIIET0;
-Ha SaI[aHHbe/'I npenoaaBaTrcyicM BOIIPOC OTBCYHAKOT TpU CTYACHTA OJHOBPECMCHHO: OTBCT IICPBOIO
JOTOJHSAET BTOPOH, TPETHH KOMMEHTHUPYET, OCTAJIHBIM IIPEA0CTABISIETCS IPABO OL[CHUBAHUS OTBETA
BCEX TPOMX.

Kpurtepuu oueHku codeceoBaHus:
OLIEHKA «OTJMYHO» BBICTABISETCA 00y4arolIeMycCsl, €CJIM OH MPAaBHIBHO OTBETHJ Ha Bompockl. [lokazan
OTIMYHBIC BJIAJCHUS HABBIKAMH MPUMEHEHHsS MOJIYYEHHbIX 3HAHUM W YMEHHH @pU pelIeHUU
po¢eCCHOHANBHBIX 33/1a4 B paMKaX YCBOCHHOTO yueOHOTo Marepraiia. OTBETHII Ha BCE IOTIOIHUTEIbHBIE
BOIIPOCHI. OLIEHKA «XOPOILI0» BHICTABISIETCS 00yUYarOIEMYCsi, €CIIM OH OTBETHII Ha BOIPOCHI C HEOOIBIIINMH
HetoyHOCTsAMH. [1oKa3an xoporre BiaieHUs HaBbIKaMy IPUMEHEHHS TIOJTyYCHHBIX 3HAHUH U YMEHUI Ipu
pemieHrH TPOQGECCHOHANBHBIX 3a/ad B paMKax YCBOGHHOro ydeOHoro wmarepuana. OTBeTwsn Ha
OOJBIIMHCTBO  JIOTIOJHUTEIBHBIX ~ BOMPOCOB.  OLEHKA  «YIOBJETBOPHUTEJbHO»  BBHICTaBIISCTCS
oOydJaromiemycsi, €ci OH OTBETHJ Ha BONPOCHI C CYHIECTBEHHBIMH HeToyHOcTsMH. [lokasan
YIOBJICTBOPUTEIBHOE BIIAJICHUE HABBIKAMH NPHMEHEHUS MOJTYYEHHBIX 3HAHWW M YMEHUH NpH pElICHUU
npo¢eCCHOHANBHBIX 3a/1a4 B paMKax YCBOGHHOTO y4eOHoro Marepuana. [Ipi oTBeTax Ha JIOMOIHUTEIbHBIC
BOMPOCHl OBLJIO JOMYIICHO MHOTO HETOYHOCTECH. OLEHKA «HEYIOBJETBOPHUTEIHHO» BBICTABISACTCS
o0y4aroieMycsi, €CIM OH IPH OTBETE MPOJEMOHCTPUPOBA HEJOCTATOUHBI YPOBEHD BIIAJICHUS YMEHHUSIMU
Y HaBBIKaMH IIPU PELICHUH NpoQecCHOHANBHBIX 3a/1ad B paMKax YCBOCHHOTrO y4yeOHoro marepuana. [Ipu
OTBETax Ha JOMOJIHUTEIbHBIE BOIIPOCH! OBLIO IOMYIIEHO MHOXKECTBO HETOUHOCTEH.

4.Tembl pedeparoB (ouHast popma o0yueHns):
1.0cobGeHHOCTH TUTaHUA U yI0OpeHus si0I0HH
2.0co06EeHHOCTH MUTAHUS U yI00pEHUs: CMOPOIANHBI CEpeOpUCTOiM
3.0co0eHHOCTH UTaHUsS U Y10OpeHus po3bl (praopudyHa
4.0co0eHHOCTH MUTaHUA U YIOOpEHUs YaltHOI po3bl
5.0cobeHHOCTH MUTAHUS U yA0OpeHHs JepeHa 6enoro
6.0c00eHHOCTH MUTAHUS U YI0OpEHHUS TOPTEH3UU METEIBIaTOM
7.0c00eHHOCTH MUTAaHUS U YIOOPEHUS KaIyCThl JEKOPAaTUBHOM
8.0co0eHHOCTH MUTAHUSA U YA0OpEHHsI LIBETOUHBIX PACTEHUIN
9.0co06eHHOCTH MUTAHUS U YI0OpEHHs TpyIn
10.0cobGeHHOCTH MUTAaHUS U yI0OpeHHsI OOSIpBIIIHUKA OOBIKHOBEHHOTO
11.0coGeHHOCTH MUTaHUS U YI0OpEeHUS BUHOTpaia
12.0cobeHHOCTH MUTaHUS U yI0OpeHNS KU3UIbHHUKA
13.0cobGeHHoCTH MUTaHUS U yI0OpeHUs pIOMHBI OOBIKHOBEHHOM
14.0coGeHHOCTH MUTaHUS U YIOOpPEHUS KPbKOBHUKA

Bonpocsl k 3amure pegepara:

1.0co0eHHOCTH a30THOTO MUTAHUS B TIOATACKHOM 30HE
2. OcoOGEHHOCTH a30THOTO MUTAHUS B FOXKHOH JIECOCTENH
3.0cobennocTtu hochopHOTO MUTAHUS B TTOITACIKHON 30HE
4. Ocobennoctu (hochOopHOTrO MUTAHUS B FXKHOMU JIECOCTETTH
5. OcoOGEeHHOCTH KaIMWHOTO MUTAHUS B pa3IMYHBIX 30HaX TIOMEHCKoH 00nacTu

IIpouenypa ouenuBanus pedepara:



Hosusna Tekcra - AKTYyaJIbHOCTDb HpO6JICMI:I U TEMBI, - HOBU3HA U CaMOCTOATCIIBHOCTH B ITOCTAHOBKC
npo0emMsl, B (GOPMYITHPOBaHUHA HOBOTO acTIEKTa BRIOPAHHOM IS aHATIN3a TIPOOJIEMBbI; - HAITMYHE aBTOPCKOM
MO3UIINH, CAMOCTOSITEIBHOCTD CY>KICHUH.
CremneHp pacKpbITUS CYIIHOCTH TPOOJEMBI - COOTBETCTBHE IIaHA TEME JIOKJIaja; - COOTBETCTBHE
COZIEpKaHMs TeME U IUIaHy JIOKJIAJa; - MOJHOTA U TIyOMHAa PacKpPBITUS OCHOBHBIX MOHSITHNA MPOOJIEMBI; -
000CHOBAaHHOCTh CIIOCOOOB M METOIOB PadOTHI C MaTepuaioM; - yMEHHE paboTaTb C JIUTEPaTypoi,
CUCTEMAaTU3UPOBATh U CTPYKTYPHUPOBATh MaTepUaIL; - yMEHUE 000011aTh, COMOCTABIATh PA3IMYHBIC TOUKH
3peHusi [0  paccMarpuBaéMOMy  BOIIPOCY,  apryMEHTHUPOBaTh  OCHOBHbBIE  TOJOXKEHUS U
BbIBO/IbI. OOOCHOBAaHHOCTh BbIOOpAa MCTOYHUKOB - KpYI, TIOJHOTA WCIIOJIB30BaHUS JIMTEPATYPHBIX
HCTOYHHUKOB MO Mpobieme; - MpUBJIeYCHHE HOBEHIINX paboT mo mpobieme (KypHaJIbHbBIE MyOIHKaIUH,
MarepHaibl COOPHUKOB HAyYHBIX TPYJOB U T.1I.).
Cobmtonenue TpeOoBaHMil K OGOPMIICHHIO - MpaBWIbHOE O(GOPMIIEHHE CCHUIOK Ha HCIOJIb3YEMYIO
JINTEPATYpPY; - TPAMOTHOCTb M KYyJIBTypa HW3JIOKEHUSA;, - BIIAJICHUE TEPMUHOJOTHEN WU NOHATUWHBIM
anmnapaToM npooJeMbl; - coOIoIeHue TpeOOBaHMM K 00beMyY TOKIA/1a; - KyIbTypa 0()OpMIICHHUS: BbIICICHHE
a03ares.
I'pamoTHOCTE - OTCyTCTBHE Opdorpaduyeckux W CHHTAKCHYECKUX OLIMOOK, CTUIMCTUYECKUX
MOTPEUIHOCTEH; - OTCYTCTBHE OIEYATOK, COKpAIICHUH CIIOB, KpOME OOMICTIPHHATHIX; - JIUTEPaTypPHBIN
CTHIIb.

Kpurepun ouenku pedepara:
OllEHKA «OTJMYHO» BBICTABIIICTCS OOYdYAIONIMMYCS, €ClIH TeMma pedepara IOTHOCTBIO PACKPHITa,
cozepxaHue pedepara COOTBETCTBYET IUIaHY, CTYIEHT XOPOIIO BJaJIeeT MaTepHaioM, YCIEIIHO OTBEYaeT
Ha BCE BOMPOCHI. OIIEHKA «XOPOIIO0» BBHICTABISETCS OOYyYaIOUIMMYCs, €Clii TeMa pedepara pacKkpbiTa B
JOCTaTOYHOW Mepe, HO UMEIOTCS CTHIIMCTUYEeCKue U opdorpaduueckue omuoOku, coaepkanue pedepara
COOTBETCTBYET IUIaHy, CTY/ICHT BJaJIe€T MaTepHuajoM, OTBEYAET Ha a0COOTHOE OOJIBIIMHCTBO BOIIPOCOB.
OlIeHKA «YIOBJIETBOPUTEJIBbHO» BBICTABISIETCS OOy4arolMMYcCsi, €Ccll Tema pedepara packpbiTa HE B
TIOJTHOM Mepe, cojiepkaHue pedepara COOTBETCTBYET IUIaHY, BIAJCHUE MAaTEPUATIOM YaCTUYHOE, CTYIEHT
oTBeyaeT Ha Oosee ueM 50% BOMPOCOB. OlleHKA «HEeY10BJIeTBOPUTEIbHO0» BHICTABIAETCS 00yYaIOIIMMYCs,
ecyy TeMa pedepara He pacKpbITa, CoiepkaHue pedepara He COOTBETCTBYET IIaHYy, BIaJCHHE MaTePHAIIOM
4aCTUYHOE, CTYJIEHT He oTBeuyaeT Ha Oosee yeM 50% Bompocos.

4.1 IlpakTuyeckue pac4érbl HOPM yI100peHuit

OO0yuaronuiics 10JKEH pacCunuTaTh:
1. Hopmy rumca Juist MOYB UMEIOIIMX IIETOYHYI0 PEeakLuio cpesl 3agaua

1
Paccunrtars HOpMy rurnca Jiisi COJIOHIIOBOW MOYBBL. YcioBusi: eMkocTh nomoenus (T) — 25 mr-3ks/100 r;
cogepxanue oomeHnHoro Na — 7 mr-sks/100 r; mmybuna Mearopupyemoro ciiost — 20 ¢M; IIOTHOCTb MOYBBI
— 1,5 r/em?’.
Pemenue:
Hopma rtumca (1/ra) paccumteiBaetcst mo ¢opmyne: CaSO4 X 2H2O = (Na-0X T) XH X 0,086 Na —
conepkanue HaTpus, Mr-3Bk/ 100 T o4BHI;
T — emkocTh nmoromienus, Mr-3Bk/100 T moussl; h — rmy6uHa Mmenuopupyemoro cios, cm; d

— MJIOTHOCTH CONIOHIIOBOTO TOpH30HTa, I/em’; 0,86 — 1 Mr-3Bk CaSO4 2H,O/
H=(7-0,1x 25) x 20 x 1,5 0,086 = 11,6T/ra
3agaua 2

Paccuntare HOpMy wu3BecTKOBOM Myku. YcnmoBus: Hr=4 mr-sks/100r mouBsl, HeiTpanusyromas
CIOCOOHOCTBH M3BECTKOBOW MYKH (JIEHCTBYIOIIIEE BEIIECTBO) — 75 %; BIaKHOCTH — 15 %; conepkanue
HeNesATeIbHBIX YacThIl — 5 %.



Pemenue:
H= H-x10Bxs0=Hz X 1,5
1000000000

H- nopma CaCO3, 1/ra;

Hr — ruaponutunyeckast KUCIOTHOCTh, Mr-3KB Ha 100 T moYBbI;
10- ko3 punment nepexona ot 100 r k 1 kr;

B — macca naxotHoro ciost Ha | ra, Kr (Ipy OTCYTCTBUM KOHKPETHBIX JTAHHBIX IPUHUMAETCS] paBHOMI
3000000 xr);

50 — konmmuectBo MuiuturpammoB CaCO3, cooTBercTByroen 1 mr-sks; 1000000000
— ko3¢ dunuenT ans nepesona MmuumurpammoB CaCO3 B TOHHBI.

H ¢.m=__Hx100x100x100 _ m, ea/
11%(100-B)x(100-K)

Hg.m - HOpMa u3BecTKOBOTO ynoOpeHus, T/Ta B GU3NIECKOM BECe;

H — Hopma uuctoro m cyxoro kapOoHara Kajblusi JEHCTBYIOLIEIO BEIIECTBA, PAacCUMTAaHHAs I10
THJIPOJINTUYECKON KUCIOTHOCTH, T/Ta;

B — Bnaxunocts ynoopenus, %
K — xonmnuectBO mpumeceit u yactuil kpynuaee 1 mm, %;

[T — HeliTpanu3yromnias crmocoOHOCTh H3BECTKOBOTO ynoOpenus B nepepacuete Ha CaCO3, % H

b= 4x100x100x100 = 10,5 m /ea

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

3amaua 3

CKOJIbKO aMMHA4YHOM CENUTPBI HEOOXOAMMO BHECTH MO KPBDKEBHUK C MJIAHUPYEMOU YPOKaiHOCTHIO
3,0 T/ra?

YcnoBus:

BbIHOC 1T KpbDKOBHMKA — 40 KI/Ta;
cogepxanue B nmouse N — 70 kr/ra;
k03¢ ¢purmeHt ucnonb3oBanus N u3 mouBsl — 50 %;

noTpeOJIeHHBIN a30T MOyYeHHBIH 3a cueT HUTpudukanuu — 10 xr/ra;

I I o [ o

ko3 dunreHT wucnonp3oBaHus N U3 MuHepanbHbIX ymnoOpenuir — 50 %; O conmepkaHue
JEHCTBYIONIETO BellecTBa B aMMuayHou cenutpe 34,5%.
Pemenue

[a—y

. Beiaoc N IJIAHUPYEMOH yPOKAMHOCTBIO KpbKOBHMKA: 30
1/ra*40Kr/T=120KT/Ta.1.B.

K

70 x50%
2. KommuectBo N, KOTOpO€ YCBOUTCS M3 MOYBBI ~ —rato6—= 35 X£.0.8..,

3. TpeOyeTcs BHECTH a30THBIX YyHOOpeHHH c ydeToM ycBoeHHoro N u3 mouBbl. 120 kr/ra-35
Kr/ra=85 Kxr/ra.n.B.

4. Tpebyercs BHecenue N ynoOpeHuil ¢ ydeToM Tekyiued HuTpudukauuu: 85 kr/ra- 10kr/ra=75
KI/Ta.1.B.



5. Tpebyercs Baectu N ynoOpeHuii ¢ yuetom koddduIreHTa ucroib3oBaHuss N U3 ymoOpeHHi:

Kr

75_*)(100% Kr

—A—— =150— pn.
50 ra

6. Heob6xonnMo BHecTH aMMHaYHOM ceTuTphl B pusndeckoM Bece: (150%100%)/34,5=435 kr/ra ¢.B
3agava 4

Ckonbko cynbara amMMOHMs, mpocToro cymnepdpocdara M KaauiHON conmu HEOOXOAMMO BHECTH B
¢du3nveckoil Macce moj YepHyro cMopoauHy rnpu Hopme NsoP100Ki120 neiicTByromero BemecTsa.

Pewenne
80 % 100 = 400 x2/
Hopma Na B ¢.m. = 20 ea
=100 x 100 = 500 ke/
Hopma Pc B p.m. 20 ea
Hopma Kk B dp.m. =222 X 100 = 300 x2/ 4
40
3agaua S

PaccunraiiTe HOpMY MOYEBHMHBI TOJA TPYUIy Ha YpOKaHOCTh 3 T/Ta, MPHU CIETYIOIUX
yCcIoBUsIX: BbIHOC a3oTa 1 T rpymu 40 Kr, comepskaHue B mouBe B mouBe azota — 80 kr/ra;
K03(pPUIMEHT NCTIOIB30BaHUS a30Ta U3 No4YBbl — 50%; NOTpeOIeHHbIN a30T, OIYUYEHHBIN 3a CUET
Hutpudukanuu — 10 kr/ra; k03GPUIHEeHT UCTOIB30BaHUS U3 MUHEPAIbHBIX yao0peHuit — 50%.

Pemenue:
1. BoiHoC a30Ta muiaHupyemMoi ypoxkaiiHOCThIO Tpym : 3,0
1/rax40 kr=120 kr/ra. 1.8
2. KonnuecTBo a30Ta, KOTOPOE YCBOUTCS U3 MOYBBI:

80 x 50%

— =40

100
KI
[.B.ra —
3. TpeOyercss BHeCTH a30THBIX yAOOpeHHH ¢ ydyeroM ycBoeHHOro N u3 mouBbl: 120 kr/ra —40
kr/ra=80 kr/ra 1.B.

4. TpeOyeTcs BHECTH a30THBIX YIOOPEHMIA C YUETOM TEKyIleld HUTPUPHUKALINN:

80 kr/ra — 10 xr/ra = 70 kr/ra na.B.

5. TpeOyeTcss BHECTH a30THBIX YIOOpeHHH ¢ y4deToM KOA(h(UIIMEHTOM HCIONb30BaHusA N U3
yIOOpEHUIA:
ke x 100% KT

ra =140 —
50% ra

JL.B.

6. HeoOxonuMo BHeCTH aMMuadHO#l cenuTpsl (BuI N ynoOpeHHs BBIOMpPAET CTYAEHT) B (PU3NUYECKOMN
Macce:



1401 x 100% KT
ra =304 —
46 ra

3agaya 6

Paccunraiite HOpMy aMMOHHMS TOJ YEPHOIUIOAHOW PSIOMHBI HA ypOXKAMHOCTH 2 T/Ta MPH CIETYIOLINX
YCJIOBHSX: BRIHOC a30Ta | T 4epHOIIoaHO# pssOuHbl 40 KT, CoZiep>)KaHKe B IMOYBHI B 1TOUBE a30Ta — 70 Kr/ra;
K03((UIIMEHT HCIOIB30BaHUS a30Ta M3 MouBbl — 50%; MOTpeOJICHHBIM a30T, MOJYYCHHBIH 3a CUET
HuTpupukauu — 10 kr/ra; Ko3QPUIMEHT UCTIOIB30BAHUS U3 MUHEPATIBHBIX ynooperuid — 50%.

Pewennue:
1.BeiHOC a30Ta MIaHUPyeMOH ypOXKaitHOCTHIO YePHOIUIOAHON PSIOMHEI

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

1. KonmuecTBo a30Ta, KOTOPOE YCBOUTCS U3 ITOYBHI:
70% x 50% K
2a = 35 J—
0.s.

100
2a

2. Tpebyercsi BHECTH a30THBIX YIOOPEHUH C yU4eTOM YCBOSHHOTO N M3 MOYBHI:
80 kr/ra-35 kr/ra=45 kr/ra 1.B.

3. TpebyeTcst BHECTH a30THBIX YIOOpPEHUH ¢ y4eToM TeKyIleld HUTpudukammu:
45 xr/ra — 10 xr/ra = 35 kr/ra a.B.

4. TpeOyercs BHECTH a30THBIX yAO0OpeHUN ¢ yderoMm Kod(dduimeHToM wucmonb3oBaHus N u3
y10OpEeHUIA:
3502 % 100% K
—=70 —J.6.

50% 2a

5. HeobxonuMo BHecTHM aMMuauyHOW cenuTpbl (BuA N ynoOpeHus BbIOMpaeT CTYIEHT) B
¢duznyeckoM macce:

70 x 100% Ke
2a =342 a9 p.m.
20,5

3agaua 7



PaccumraiiTe HOpMy a30THBIX YHOOpEeHHI 1O SIOJOHIO Ha ypokaiHOCTH 3,0 T/Ta mpH
CIIEIYIOIIUX YCIOBHIX: BBIHOC a30Ta 1 T s010Kk 29 KT, comepkanue B mouse azora 60
Kr/ra; K03(pQUIMEHT HCIONb30BaHUA a30Ta U3 MouBbl — 50 %; MOTpeOIeHHBIA a30T
MOJy4YeHHBIH 3a cuerT HuTpudukauuu — 10 kxr/ra; koddduuueHT ucrnonp3oBaHUS W3
MUHEpaJbHBIX ynoopenuit — 50%.

Pemenue:
1. BriHOC a30Ta nimanupyeMon
ypOKaHOCTBIO s1070HU: 3 T/Tax29 kr=87 Kr/ra. 1.B
2. KonnuecTBo a30Ta, KOTOPOE YCBOUTCS U3 MTOYBBI:
60 ¥ X 50%
——=30
1005
KT
J.B.ra —
3. Tpebyercs BHECTH a30THBIX YIOOpEHHUH ¢ yu4eToM ycBoeHHOTo N 3 mouBsl: 87 Kr/ra-
30 kr/ra=57 kr/ra 1.B.
4. TpeOyercst BHECTH a30THBIX YIOOPEHUI ¢ y4eTOM TeKyllell HuTpudukanuu: 57 Kr/ra
— 10 kr/ra =47 kr/ra n.B.
5. TpeOyeTcs BHECTH a30THBIX Y100peHUl ¢ yueToM Ko3((UIIMEHTOM HCIIONb30BaHus N
13 yIOoOpCHMIA:
—47xr x 100%
=094
50%
KT
J.B.Ta L —
6. HeoOxomuMo BHECTM aMMHaYHON cenmutpel  (Bua N ynoOpeHus

BBIOMPAET CTY/IEHT) B

(I)I/I3I/ILICCKOM Macce:
94 % x 100%

ra =273 kr/ra ¢.m
34,5

IIpoueaypa oueHuBaHUA

OOyuarouiicss JODKEH PacCuuTaTh HOPMY MHUHEPAIbHBIX yIOOPEHUN Ha TUTAHUPYEMBIA
ypoXxai KyJIbTypbl C YYETOM COACPKaHUS JIEMEHTOB MUTaHUs B TTOUBE, KOd(uimenta mx
WCIIONIb30BaHUS KYJIBTYPHBIMU pacTeHUSIMU. BIOpaTh BUA yIO0OpEHUs U CeNaTh pacueT ero
HOPMBI C YYETOM COJIEP>KaHUS JIEHCTBYIOIIETO BelecTBa U KO (UIIMEHTA UCTIOIb30BaAHUS
pacTeHHUSIMH U3 YI0OpEHHIA.

Kpurepun ouenku 3auéra:

*  «3aYTEHO» BBICTABISIETCA OOYYAIONIMMYCs, €CIM OH YMEET paccyuTarb HOpMY
MUHEpaIbHbIX YI0OpEeHUH Ha MJIaHUPYEMBbIH ypoXkail KyJabTypbl C yU€TOM COJepiKaHUs



SNIEMEHTOB TMTaHUS B IOYBE, KOAPQUIMEHTAa MX HUCIHOIb30BAHUS KYJIBTYPHBIMU
pacTEHUSMH.

«HE 3a4TE€HO» BBICTABIIAECTCA OOYYaIOUIMMYCS, €CIM OH HE YMEET pacCUUTaTb HOpMY
MUHEpAIbHBIX YIO0OPEHUH Ha IJIAHUPYEMBIH ypoXKail KyJabTypbl C yUETOM COJCpIKaHUs
JJIEMEHTOB



