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1. Ilean U MUIaHUPYeEMBbIe Pe3yIbTATHI 0CBOCHHUS THCIUIIIHHBI

[lenbro OcBOEHUS AUCHHUIIINHBI SBISETCS POPMUPOBAHUE CAEAYIOIIUX KOMITETEHIIUI:

OIIK-1 Cnocoben ansi pemieHus: MpoecCHOHAIBHBIX 3a1ad HCIIOJIb30BaTh OCHOBHBIE
3aKOHOMEPHOCTH B 00JacCTH MaTeMaTUKH, (U3WKH, XUMUU, HayK O 3emiie, OHOJOTHH H
HKOJIOTHH, TPOTHO3UPOBATH MOCIEICTBUS CBOCH MPO(eCcCHOHALHOM 1eATEeHHOCTH.

OIIK-3 CnocobeH  oOIleHWBaTh  KadyeCTBO  3€Mellb, IPOBOJWUTH  IOYBEHHEIE,
reo0O0TaHUYECKUE, arpOXMMHUYECKHE W HEOOXOMUMBbIe OOCIEIOBaHUS, H3BICKAHHS, a TaKXKe
MPOEKTUPOBATh U OCYLIECTBIIATH MEPONPUATUS MO OXpaHe, MCIOJIb30BAaHUIO, MOHUTOPUHTY U
BOCCTaHOBJICHUIO MTOYB ¥ MTOYBEHHOI'O MOKPOBA.

[IK-3 CnocobeH npoBOAUTH TOATOTOBHUTEIBHBIN, TOJEBOW W KaMepaldbHBIM 3Tarlbl
arpoOXMMHUYECKOTO 0OCIICIOBAHHUS.

Pe3synbpraramMmu 0cBOEHUS IUCUUIUIMHBI SIBISIOTCS CIEIYIOMIME UHAUKATOPHI JOCTHKEHUS
KOMIIETEHLIHM:

NOIIK-1.3 TlporHo3upyer u3MEHEHHS OOBEKTOB HCCICJOBAaHUNH B pe3yibTaTe
MEJIMOPATUBHBIX, TPOTUBOIPO3UOHHBIX, ATPOXUMUYECKUX U APYTUX MEPOTIPUATHI

NOIIK-3.1 [IpuMeHsieT HaBBIKM HATYPHBIX HCCJICIOBAHHWN TIPH OOCJICIOBAHHH 3E€MEIb,
MOYBEHHBIX, T€000TAHNYECKHUX, arPOXUMHUYECKIX U3BICKAHUSX

NIIK-3.2 BwiOupaeT METOIWKH MPOBEACHHUS arpOXHMHUUYECKOTOo OOCIeAOBaHUS TOYB
JEMOHCTPHUPYET HABBIKK UX TaOOPATOPHOTO UCCIICIOBAHHUS

NIIK-3.3 3Haer u BBINOJIHSAET TpeOOBaHUS CTAaHAAPTOB K YIAKOBKE, XPAaHEHHUIO TPOO
N0YB, MpaBuia 0T00pa U 0HOPMIICHUSI TOUEUHBIX U OOBEANHEHHBIX OYBEHHBIX MPOO, MOPAIOK
3aIl0JIHEHUS KypHaJla arpOXUMHUYECKOro 00ce10BaHus

NIIK-3.4 OObsicHseT 0a30Bble MPHUHLMIBI MPUMEHEHHs OCHOBHBIX TPYII U BHUIOB
yIOOpeHU M MEIMOPAaHTOB Ha TMOYBAX C Pa3IMYHBIMHA CBOHMCTBaMH (C ydeToM TpeOOBaHMiA
BO3JIETIBIBAEMBIX CEIbCKOXO3SMCTBEHHBIX KYJIbTYP); YUUTHIBAECT 3KOJIOTMUECKUE OTPAaHUUYCHUS B
cooTBeTCTBUU ¢ mpupomooxpanHeimu Hopmamu HMOIIK-1.3, MOIIK-3.1, UIIK-3.2, UTIK-3.3,
UIIK-3.4

2. 3agayy ocBOEHUSA AUCIHUIIINHLI

— CdopmynupoBarh TMpeACTaBICHHE O TNpPEAMETe, METOAaX U  arpOXUMHUYECKUX
W3BICKaHUSIX.

— HayuuTbcs TpPUMEHSATh METOAMKH JIi arpOXMMHUYECKOro OOCIEAOBAaHUS C Y4ETOM
TpeboBaHus ['ocyJapCcTBEHHOTO CTaHJapTa U SKOJIOTUYECKUX OTpaHUUEHUH.

— IlpuoOpecTy HAaBBIKM NPUMEHEHHS OCHOBHBIX TPYIIl OPraHUYECKHX U MHHEPAJIbHBIX
ynoOpeHuil W MEJIMOpPaHTOB Ha II0YBaX C pAa3IMYHBIMH CBOWCTBAMHU C YYETOM
0COOEHHOCTEH  CEeNbCKOXO3SHCTBEHHBIX  KYJIBTYp W B COOTBETCTBHE  C
PUPOJOOXPAHHBIMA HOPMaMHU.

3. MecTo TUCHUILUIMHBI B CTPYKTYpe 00pa30BaTeIbHONH MPOrpaMMbl
Jucrtunnuaa oTHOCUTCS K biioky 1 «/[ucuumimnael (MOTyIn)».
JlucuuIminHa OTHOCUTCS K 00sI3aTENIbHOM YacTH 00pa30BaTelbHONU MPOrPaMMBI.

4. Cemectp(bl) ocBOeHHS M (popMa(bl) MPOMEKYTOUHON ATTECTALMM 0 JUCUMUILIIHUHE

CenpMoii ceMecTp, IK3aMEH

5. BxoaHble TpeOOBaHUS AJIS OCBOEHH S AU CUUIIMHBI

Jlis  yCHemHoro OCBOEHUS AWCHUILIUHBI TPEOYIOTCS Ppe3yibTaThl OOydYeHHUs IO
CIEAYIOUMM JUCHMIUIMHAM, Takux Kak: «llouBoBeaeHue», «IKOJOTHSA», «ATPOIKOTIOTHSY,
«Dusnonorusi pacteHwity, «OOmee 3emuenenue», «PacTeHHEBOACTBO», «XUMHUS TOYBY,
«®Dwu3rka 1MoYB», B paMKaxX KOTOPBIX CTYICHTHI MPUOOPETAIOT HEOOXOAMMBIC I JaIbHEHIIICH



npoeCCHOHATBHON  JEATENILHOCTH  oO0ImmenpodeccuoHanbiHble ¥ NMpodecCHOHAIbHBIE
KOMITETEHIIHH.

6. S13bIk peanuzanun

Pycckuii

7. O0beM TUCHUILIAHBI

OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABIISIET 3 3.€., 108 4acoB, U3 KOTOPHIX:
-nexun:; 38 4.

-cemuHap: 10 4.

O0BeM caMoCTOSTENbHOM paboTHI CTyIEHTa ONpeAesIeH YUeOHbBIM IIIIaHOM.

8. Conepxxanme TMCUMIIMHBI, CTPYKTYPUPOBAHHOE 110 TeMaM

Tema 1. BBegenne, neab u 3a1a4u arpoXuMuu

IIpenMeT 1 METOABI arPOXUMUM.

MecTo arpoXuMHuH Cped IpYTuX arpOHOMHYECKUX U OMOIOTHYECKUX HAYK.

Hcropus pa3BUTHA B3MVIAJOB Ha NMUTAaHHWE PAacTeHUN M (POPMUPOBAHHME arpoOXMMHUU Kak
Haykd. Posib pyccKMX W COBETCKMX Yy4YeHbIX B pa3BuTuu arpoxumuu (M.I'. IlaBnos, /1.1
MenneneeB, B.A. Durensrapar, K.A. Tumupsize, K.K. I'egpoiin, J[.H. [IpsaumnukoB u ap.).
PasButue arpoxumuin B 3apy0exHbIx crpanax. Pabotst SI.b. byccenro u FO. JIubuxa.

CoBpeMeHHOE NOHATHE 00 arpOXUMHUM KaK HayKH.

Ponp arpoxumum B MOBBILIEHUU MPOJYKTUBHOCTH OTEYECTBEHHOTO U MHPOBOIO
3eMJIeJIeNIusl Ha COBPEMEHHOM JTarne. ['eorpadudeckas ceTb ONbITOB ¢ ynoOpeHusMu B Poccum.
[IpousBoacTBO U mpuMeHeHHe ynoOpeHuil B Poccun u 3apyOexHbix crpanax. CelpheBast 6aza
XMMHUYECKON MPOMBIIIJIEHHOCTH 10 IPOU3BOJICTBY MUHEPAIBHBIX YIOOPEHUH.

Arpoxumnueckas cinyx6a B Poccun. JIoCTHKEHHS arpOHOMHYECKOW HAyKH U TIEPEI0BOTO
onbITa 110 3¢ (HeKTUBHOMY IPUMEHEHNUIO ynoOpeHuid. [IpoBeieHne arpoXuMU4ecKnx U3bICKaHUI.
3HayeHne ynoOpeHWH B MHTEHCHBHBIX TEXHOJIOTHSX BO3JIENIBIBAHUS CEIbCKOXO3SIHCTBEHHBIX
KyJbTYyp C Y4Y4€TOM HUX OCOOCHHOCTEH M B COOTBETCTBHE C IOYBEHHO-KIMMATHYECKUMHU
YCIOBUSIMU 30HBI.

Tema 2. Ilutanue pacTeHui

[Tutanue pacTeHMH - OJMH W3 BaXXHEWIIMX ()aKTOPOB MX KU3HU. OCHOBHBIE 3Talbl B
VYCHHH O TUTAaHUM pacTeHUU. ABTOMOP(HBIA, MUKPOTPOPHBIA U OaKTEpUOTPO(HBIA THITHI
nuTtaHus pacteHuil. KopaeBoe nutanue pactenuil. Boznymnoe nuranue pacrenuii. @otocunres.
CBs3p  MEXIy KOPHEBBIM M BO3QYIIHBIM IUTAHMEM pAacCTeHUH. Teopus MOINIOIIEHUS
IIUTATENIBHBIX 3JEMEHTOB pacTeHUsAMU. CHHTETHYECKass JEATENbHOCTh KOPHEBBIX CHCTEM.
Kputnueckue nepruoipl ¥ Nepuosl MaKCUMaabHOM 3()(PEKTUBHOCTH B MUTAaHUH PACTEHUI.

AHTaroHu3M HOHOB, (PHU3HOJOTMYECKH YpaBHOBEIIECHHBIH  pacTBOp. BrusHue
KUCJIOTHOCTH CPe/ibl Ha POCT U pa3BUTHE pacTeHU. PU3NO0IOrHYecKasi peakius Coje.

Ponp a3ora B KM3HM pacTeHHH M €ro BIMsSHUE Ha ypoxail. OCOOCHHOCTH MUTaHHUS
pacTeHuil aMMOHMMHBIM, HUTPAaTHBIM M aMHUJHBIM a30TOM. A30THO€ NUTaHUE U (OTOCHHTES.
BnusiHue a30THOrO mMuTaHMs HA OOMEH BEIIECTB B PACTCHHSX. BiMsHUWE a30THOTO MHUTAaHUS Ha
ypoxait u ero kauectBo. Pa6otsr JI.H. [IpsHUITHUKOBA 1 €r0 YYEHUKOB 10 a30THOMY MTUTAHUIO
pacTeHun.

[Tutanue pactenuit dochopom. Pomb dochopa B oOMeHe BemeCTB M JHEPrUU B
pactenusix. Mcnonp3oBaHue TpyIHOPAacTBOPUMBIX (GopM (hocdaToB cenbCKOX03HCTBEHHBIMU
pacteHusimu. BnusHue Qochopa Ha pPoCT KOPHEBOH CHUCTEMBI, YCKOPEHUE pPa3BUTHS U
(dopMHpOBaHUE PEPOAYKTUBHBIX OPIaHOB PACTEHUH.

[Tutanune pacrenuii kaymem. Puzmosornueckas pojb Kajaus B mporecce (HOTOCHHTE3A.
I'pynnupoBka KyJIbTypHBIX PACTEHU 110 UX OTHOLICHUIO K KaJIMIO.



Ponb cepbl, marnus, kanblus, 00opa, Maprania, Meau, KooanpTa, MOIMOICHA U JAPYTUX
3JIEMEHTOB B TUTAHUM PACTEHUN U MX BIUSHUE HA ypOKai.

Ponb OTAENBHBIX NUTATEIBHBIX 3JIEMEHTOB B YIYYIIEHUU KauecTBa PacTEHUEBOIYECKOU
MPOIYKIIUH.

JluarHocTHKa HEAOCTaTKa IUTATENIbHBIX BELIECTB 110 BHEUIHMM IpU3HAKAM U 110
XUMHYECKOMY COCTaBYy PacTEHUH.

Biusaue ycnoBuil BHEIIHEW cpeApl Ha MMTAaHUE PACTEHUW: KOHLEHTpauus U
COOTHOILIEHUE TMUTATENbHBIX AJIEMEHTOB, pEaKklusi MOYBEHHOM Cpelbl, a’palus U BIIAXKHOCTb
IIOYBBI, CBET U TEINIOBOU PEKUM.

Oco0OeHHOCTH TNHTaHUS PACTEHHM B SKCTpEMalbHBIX YCIOBHSIX pOCTa M Pa3BUTHUS;
NOHMKEHHOM U TOBBIICHHOHN TeMIepaTypbl, 3aCyXy U U30BITOYHOTO YBIAXKHEHUSI.

Ponp azota, docdopa, kamus U OTAETBHBIX MHUKPOAJIEMEHTOB B NMUTAaHUU PACTEHUN B
IKCTPEMAIIBHBIX YCIOBHUSX.

Ontumuzanus NUTaHUS PACTEHHN MakKpoO- U MUKPOARJIEMEHTaMHU - BaXKHEWIIIEE YCIIOBUE
pean3ali NOTEHUUAIbHON NMPOJIYKTUBHOCTH pacTeHUil. Poslb pyCCKUX M COBETCKUX YUEHBIX B
pa3paboTKe U COBEPIICHCTBOBAHUU TEOPHUH NMUTAaHUs pacTeHuil. PaboThl 3apy0eKHBIX YUEHBIX.

CoBepIlleHCTBOBaHUE  MPAKTUKH  3(PPEeKTUBHOrO  MpPUMEHEHWs  yAoOpeHuid ¢
HCIIOJIb30BaHUEM METOJI0B ONTHUMH3AIUN PACTCHHH.

3HaueHue OMOIOTHUYECKON (pUKcaK a30Ta KaK MCTOYHHMKA a30THOTO MUTaHUs 0000BBIX
KYJBTYD.

B3aumoneiictBue Mexny KIyOCHBKOBBIMU OakTepusiMH M OOOOBBIMH KYyJIbTYpPaMH.
Paznuunble pacbl KiIyOEHBKOBBIX pacTeHUil. BnusiHue BHemHux (akTopoB Ha oOpa3oBaHuE
KIyOeHBKOB y OO0OOBBIX KyJIbTYp M Ha (UKCAIMIO a30Ta aTMocdepbl KIyOCHbKOBBIMU
Oaxtepusmu. Hutparus, ero npuMeHeHHe U IPUTOTOBJIEHHUE B CEJIbCKOM XO3SIICTBeE.

@ukcanus a3ota aTMoc(epsl CBOOOHO )KUBYIIUMH TOYBEHHBIMU OAKTEPUSIMHU.

Tema 3. ArpoxuMuyeckue, arpopusndyeckKue u 0M0J0rH4ecKue CBOCTBA MOYB

CocTraB 110ou4BbI, €6 MUHEPAIbHOW M OpraHMYecKoOi yacTeil. MeToaukn arpoXxuMu4ecKoro
obcrmenoBanuss mouB. [IpaBmiia o0TOOpa TOYBEHHBIX OOpPA3IOB JUIsI  arpOXUMHUYECKOTO
oOcienoBanus. Biastue cpenHeil mpoObBI M OMpEeNieHUs] OCHOBHBIX —arpOXMMHUYECKUX
nokazateneir. KoMIieke arpoXuMu4eckux, arpo@u3nyeckux ¥ OHMOJIOTHYECKUX IOKa3aTeseH,
XapaKTEPU3YIOIIMX IUI0JOPOUE MOYBBL, UX ONTHUMAJIbHBIE TAPAMETPBHI.

Bunel nmornotuTenbHON COCOOHOCTH MOYBHI U €€ BIUSHUE Ha NMUTAHHE PACTEHUN U
s hekTUBHOCTL ynoOpeHnuit. Mobunu3aiuss 1 IMMOOMIH3AIIHS TUTATeNFHBIX BEIIESCTB B MOYBE.
Posb MUKpOOpPraHu3MoB B 3THUX Ipoleccax. Buabsl KUCIOTHOCTH MOYB. OCOOEHHOCTH CHUCTEMBI
NpUMEHEHHUs YHOOpeHMH B 3aBUCHMOCTH OT KHCIOTHOCTH W UHIEOYHOCTH TMO4YB. bydepnas
CIIOCOOHOCTh TOYBBI, €MKOCTb IOIJIOIIEHHUS, COCTaB IIOTJIOIIEHHBIX KAaTHOHOB U CTENEHb
HACBHIIIEHHOCTH MOYB OCHOBAaHMAMH. BinsiHME crcTeMaTHYecKoro NMpUMEHEHUs yloOpeHuid Ha
IJIOJIOPOJINE U CBOWCTBA IIOYBBI.

KpyroBopor u 0anaHc NHUTAaTENbHBIX BEIIECTB M TyMyca IOYBHl B HHTEHCHBHOM
3emienenuu. MeTonbl ompeseseHus OalaHca MUTATENbHBIX BEIIECTB UM €ro 3HaueHue IMpu
pa3paboTke cucTeMbl yaoOpeHHs. MuHepain3anusi OPraHUYECKOTO BEIIECTBA U IMPOIECCHI
rymudukanuu. BocrnpousBoacTtBo miogopoausi mouBbl. be3nedHUIUTHBIA U MOJT0KUATETBHBIN
OanaHc mUTaTeNbHBIX BemiecTB. [1oTpeOHOCTP MUHEPATbHBIX M OPTaHUYECKUX yIOOpeHUil s
BOCIPOM3BOJCTBA IJIOJOPOIMs MOYBbI. PacmmpeHHoe BOCIPOM3BOACTBO IUIOAOPOIMS MOYBHI -
Ba)XHOE yCJIOBUE BBICOKOMPOIYKTUBHOTO 3emiienenus. OCOOCHHOCTH NMPUMEHEHUs yI00peHuil B
3aBHCUMOCTH OT CBOMCTB U IJIOJOPOJIUS TIOYBBI.

Tema 4. MuHepaJibHbIe y100peHUs

Knaccudukanmss MunepanbHbIX ynoOpeHuid mo BujgaM u (popmam. 3HadeHUE a30THBIX
y10OpeHUi B MOBBIIIEHUH NMPOIYKTUBHOCTU KYJIbTYPHBIX pacTeHuil. 3amacel U (OpMBI a30Ta B
nouse, MyTd ero MoOunm3anuu. CrocoObl MONTydeHUs a30THBIX yaoOpeHud. Buabl a30THBIX
yIoOpeHuii: aMMuayHasi CEIUTpPa, CEPHOKHUCIBIA M XJIOPUCTHIH aMMOHHMH, HaTpueBas H
KaJbl[MeBasi CENUTpPbI, IMAHAMUJ KaJlblMs, MOUYEBHHA U €€ IMPOU3BOJHBIC, >KUJIKHE a30THBIC



yIoOpeHusi, MeIUIeHHOJEHCTBYIOMME ya0oOpeHus. ACCOPTUMEHT a30THBIX YHAOOpeHWil B
3apyOeXHBIX CTpaHax. B3amMopaeicTBHME a30THBIX yHOOpeHWW ¢ TOYBOM B TMpoIecce HX
npeBpaiieHus. VICTOYHUKH HAaKOIICHHs 3a11acoB a30Ta B 1mouBe. [1yTH BO3MOXKHBIX IOTEPh a30Ta
ynoOpeHui ¥ MOYBbI B OKPY’KaIOIIYI0 cpefly. BiusHue a30THBIX YA0OpEeHU Ha PeaKIHIo TOYBBI.
CpaBautenbHas 3(p(GEKTUBHOCTh PA3NUYHBIX (OPM a30THBIX YAOOpEHHH B 3aBUCHMOCTH OT
CBOMCTB IMOYBBI, PACTEHUN U OCOOEHHOCTEHN arpOTEXHUKH.

Metoapl  ompeneneHusT  ONTHUMAJIbHBIX 103  a30THBIX  yAOOpeHWid  mon
CEJIbCKOXO3SMUCTBEHHBIE KYJIBTYPbl B Pa3MYHBIX IMMOYBEHHO-KJIMMATHUECKUX 30HaX. PaboTsl
COBETCKMX W 3apyOeXHBIX YUYCHBIX MO ONTUMHU3AIMM yNOOpeHus pacTeHuid azorom. Cpokw,
CrocoObl BHECEHUST a30THBIX yI0OpeHHi. 3HaueHHe TPOOHOT0 BHECEHHS a30THBIX YI0OpEeHUN B
MOBBIIICHUH Ka4yecTBa 3€PHOBBIX U JPYTUX CEIbCKOXO3IHCTBEHHBIX KYIbTYp. [IyTH moBbIIeHUS
kKod(duimenTa MCHOJb30BaHUS a30Ta YAOOpEHWH W TIOYBBI, M CHIDKCHHS €ro TMOTeph B
OKpYyXarorryto cpeny. ['eorpaduueckas 3aKkOHOMEPHOCTH IEHCTBUS a30THBIX YIOOpEHUH.

dochopubie ynoOpeHus, 3HadeHue (pochopHBIX yqoOpeHUl B TMOBBIIICHUU YpOXKas U
yAy4IIeHuu KadecTBa npoaykuuu. Comepikanue pazauuHbix Gopm docdopa B mousax Poccum.
Mobwunuzarus 1 ummoOuIu3anus Gochopa MOYBbI O BIUSHUEM PEAKIIUN CPEIIbl, XHMUUECKHUX
U MUKpPOOHMOJIOTHUYECKUX MPOIIECCOB, a Takxke Apyrux ¢akropos. PaboTer 3.A. DHrenbrapara,
JI.B. CamoiinoBa, JI.H. IlpsaumnaukoBa, A.H. JlebensunneBa mo ¢ocdopuram. ChIpbeBbIC
pecypcesl hocdaroB B Poccun. OcHOBHBIE MecTOPOKIeHUS (HOCHOPUTOB U allaTUTOB B MUPE.

[Ipoctoii wu nBoitHOU cymepdocdar. Ilperunurar, Ttomacuuiak, Tepmodocdarsl,
dochoputHast myka, obechropennsie (ocdarbl, momudochaTsl U APYrue OCHOBHBIC BHIBI
dbochopHbIX ymoOpeHHil B 3apyOekHbIX cTpaHaxX. CrocoObl TONYYEHHUS MPOMBIIIIEHHBIX
dochopHBIX ynoOpeHUI.

['pynmupoBka pacTeHuil O WX CIIOCOOHOCTH YCBaWBaTh TPYAHOPACTBOpHUMBIC (hochaThl.
Ponp pycckux ydensix B pa3pabotke 3toro Bompoca (I1.C. Koccosuu, J[.H. [IpsHumankos u
Jp.).

BiaumopeiictBue ¢dochopHbIx ymoOpeHuil ¢ TouBOi. BimsHME CBOWCTB MOYBBI Ha
JIOCTYITHOCTh  (hocHOpHBIX ymoOpeHHuit pacTeHusM. YciaoBus 3S(HPEKTUBHOTO MPUMEHEHHS
dochoputHoit myku. Ilepexom nerkopactBopumoit (ocdopHoil kucinorsl cynepgocdara B
TPYAHOPACTBOPUMYIO MPH B3aUMOJECUCTBUU €ro ¢ MO4YBOW. [lOUBEHHBIE arpOTEXHUYECKHE M
Jpyrue yCIOBUA, BIUSIONIME HA TIEPexXol JIETKOpacTBOPUMON (ochopHON KHUCIOTHI B
TpynHopacTBopumyto. ['panymsmus cynepdocdara. CpaBHuTenbHas 3PQPEKTHBHOCTh Pa3HBIX
dopm PochopHbIX yHOOpeHHMIT B 3aBHCHMOCTH OT CBOWCTB TIOYBBI M OHOJOTHYECKHX
ocobenHoctelt pacteHuid. [[o3b1 hochopHBIX ynoOpeHu# moj pa3auvHble KYJbTYPhl B METOJbI
ux ompeneneHus. Cpoku u crnocoObl BHeceHUs: GpochopHbIX ynoOpenuit. [leiictBue pocopHbIx
ynoOpeHuit B ycioBusX 3acyxu. [1ytu moBbimenns ko3¢ duimenta ucnoib3oBanus GochOpHbIX
yInoOpeHuit.

Kamuitaple ynoOpenus. 3HadeHHWE KAJIMWHBIX yIOOpPEHWH B JIeJ€ TOBBIIMICHHS
ypokaiiHOCTH. 3amackl Kanus B 1ouBe. MeCTOpOXXICHHMS KaluHHBIX yaoOpeHuilt B Poccum.
®DopMbl KATUHHBIX coJiel (XJIOpHuabl, CcyabdaTel, Kanumar, KanuMmaraesuss u np.). [lomyuenue
xsopucroro kanus 1 30- 40 % coneil kanus U3 cuibBUHUTA. OTHOLIEHUE PA3JIMYHBIX PACTEHUN
K cyiab(aram u xjopujaam Kaius. XJOp, HATPUH M MarHui KaKk TMPUMECH K KAIMHHBIM
yI0OpEeHUsIM U UX BIMSHUE Ha YPOXKail, U KaUeCTBO CEJIbCKOXO3HCTBEHHBIX PACTCHUN. 30J1a KaK
HMCTOYHHK KaIMHHO-(OCHOPHOU3BECTKOBBIX ynoOpeHuii. Cpoku, criocoObl BHECCHMs KaTUHHBIX
ynoOpeHuidl B 3aBUCUMOCTH OT CBOMCTB IOYB, OHMOJIOTMYECKUX OCOOCHHOCTEH pacTeHUl u
KJIIMMAaTHYECKUX yCI0BUH. J03bI KaMHHBIX yIOOpEHU IO/ pa3InuHbIE KYJIbTYPhl 1 METOBI X
ornpeneneHus. BiusiHue KaauiHbIX yIqoOpeHuil Ha Ka4eCTBO PACTEHHEBOAUECKON MPOLYKIIUH.

MarnueBbie U cepHble ynoOpenus. Coaep)kaHWe MarHus W CEphbl B IMOYBE. Y CIOBHS
3¢ (HEeKTUBHOTO MPUMEHEHUS MarHUEBBIX W CEPHBIX yIOOpEHUI MOJA pa3NudHble KYyIbTYpHBIC
pacTeHus.

Crnoxuble ymoOpeHus. XuUMHYECKass M arpOXMMHYECKas XapaKTePUCTHKA CIIOKHBIX
ynoopenuii. Hutpodocku, uutpodocs, ammodocs, ammodocku, Meradocharsl Kamms,



aMMOHU3upoBaHHbIEe cynepdocharel u ap. CrocoObl TOMYYEHHS CIOXHBIX yIOOpeHUil.
Ocob6ennoctn npumeHeHus. CwmemaHHbie ynoOpenus. IlpaBuma cmemmBaHus yIOOpEHUIA.
Hogsie nepcrnekTuBHBIC (HOPMBI YIOOPEHUI.

Mukpoynobpenus. bopHble, MmapraHieBbie, MOJMOICHOBBIC W IPYyTHe MUKPOYAOOPECHHUS.
Jlo3b1 MuKpoynoOpenuii. TexHUKA U CPOKH UX BHECCHUSI.

Tema 5. Opranuveckue y1o0opeHus

Bunsl opranndeckux ynoopenuit. HaBo3, KOMIOCTBI, HABO3HAS JKMXKa, NTHYUN MOMET U
Ip. XWMHUYECKHH COCTaB HaBO3a. BiusHUE OpraHWYECKUX YAOOpPEHUH Ha IUIOJOPOJaUE |
CBOICTBa MOYBBL. BhlJelieHNe HABO30M YIJIEKUCIIOTHI U €€ BIUSHUE HAa pacTEHUs U NOoYBY. Busl
noacTiwiIki. CrocoObl XpaHEHHs HaBo3a. XOJOJHBIA W TOPSYHMM CIIOCOOBI XpaHEHUS W HX
OLIEHKA. YCTpPOWCTBO HABO30OXPAHWIMI] M >KWKEPUEMHUKOB. OCOOCHHOCTH HAKOIUICHHMS,
XpaHEHUsT M UCMHOJb30BaHUS OECHOJACTHIIOUHOTO HaBO3a, IMOJIY4aeMOro Ha KPYIHBIX
KUBOTHOBOJYECKUX KOMIUIEKCAX MPOMBIIUICHHOro Tuma. [loBeimenne 3¢(eKkTHBHOCTH HaBO3a
yTeM KOMIIOCTUPOBaHUsA €ro ¢ pochopuTHON MyKOHl. Y CBOSIEMOCTh PACTEHUSIMH MUTATEIbHBIX
BEIIIECTB, COJEPIKALINXCS B HaBO3€. BpeMsi BEIBO3KHU U crIOCOOBI 33/1€7IKM HABO3a B 3aBUCHMOCTH
OT MOYBEHHBIX U KIMMaTH4eCKuX yciioBui. Jlo3bl HaBo3a. [locmeneiictBue HaBo3a. CoBMECTHOE
BHECCHHE OpPraHWYECKHMX W MHUHEpaJIbHbIX YymoOpeHuil. HaBo3Has kmka M CcHocoObl ee
s dextuBHOr0 wmcmoap3oBanusa. Kommoctel. Ilomer mnrTum. Mcnosnp3oBaHuWe COJIOMBI  Ha
ynoopeHue.

[Ipumenenue Ha ynoOpeHHE pa3UYHBIX OPraHMYECKHUX, TOPOJCKUX M MPOMBIIIICHHBIX
OTXOJI0B C YYETOM COXPAaHEHUS U YIYUIIEHUs OKPYXKaroLIe cpeabl.

Topd xak ymoOpenue. 3amacel Topda B Poccun. Xumudeckuit cocTaB U KHCIOTHOCTh
topda. Mcmonp3oBaHWE OCYIIEHHBIX TOP(SHUKOB B KayeCTBE BBICOKOMPOAYKTHBHBIX
CEJIbCKOXO3SMUCTBEHHBIX yroauii. CrocoObl W TEXHHKAa M3TOTOBIEHUS TOP(POHABO3HBIX,
TOP(POXKMKEBBIX, TOPPOPEKANBHBIX U IPYTUX BUJOB KOMIIOCTOB.

J103b1 TOpQSHBIX yHOOpEeHUI U crtocoObl nX BHeceHus. [leficTBue TOp(PSHBIX KOMITOCTOB
Ha IUIOZOPOJUE MOYBBI U YPOXKall pa3IndHbIX CEIbCKOX03SMCTBEHHBIX KYIbTYD.

3enenoe ynoopenwue. [lonsaTrue o 3eneHOM ynoOpeHuH. 3ejaeHoe ynoopeHue (cuaeparius)
KaK arpoTeXHMYEeCKHi rmpueM. Buabl 3enenoro ynobpenus. Mcropus pa3BUTHS U COBPEMEHHOE
COCTOSIHME 3eJIeHOrOo ynoOpeHus. BnmsHue 3eneHoro ymoOpeHHMsi Ha oOoramieHHe IOYBBI
OpPraHMYeCKHMHU BEIIECTBAMH M a30TOM, a BEPXHUX CIOEB IMOYBHI - (ochopoM, KaaueMm u
JIPYTUMHU 3JIEMEHTaMHU.

Pactenusi, Bo3nenbiBacMble Ha 3eleHOe yaoOpeHue. 3HAYeHHE OJHOJETHUX U
MHOTOJIETHUX JIIOIIMHOB, KaK 3eJIeHoro yaoopenus. KoMmiekcHoe neoib30BaHue JTIOMUHOB - Ha
KOpPM CKOTYy M yaoOpeHue mosiell. PaiioHbl mpumeHeHus 3eieHoro ynoopenuss B Poccum.
D¢ heKTUBHOCTE 3€JeHOr0 yA0OpeHus: B pasnuuHbiX Mectax Poccum. JlelicTBue cumepaToB Ha
MOBBIIIEHUE YPOKAHHOCTH KyJIbTyp ceBooOopora. KpaTkas xapakrepucTuka OMOJIOTHYECKUX
OCOOCHHOCTEH KyJIbTyp, BO3JENbIBaEMbIX Ha 3eileHoe ynaoOpeHue. OCHOBHBIE MPHUEMbI
BO3/I€TIBIBAaHUE CUACPATOB. TeXHUKA NPUMEHEHHUS 3€IEHOT0 y100peHHUsI.

Tema 6. Texnuka BHeceHUs y100peHU

[yt onTUManbHOrO YIOBIETBOPEHUS NOTPEOHOCTEH pacTeHU B MUTATEIbHBIX
BEIIECTBAaX B TEUEHHE BEreTalllU.

OcHOBHOE BHEcEHHE YyAOOpEeHMi Kak ImpueM, 0O0ecreunBaloOUi NUTaHUE PacTeHUH Ha
IOPOTSKEHUHM Bcel BereTanuu. J{03bl M COOTHOILIEHHE MUTATENbHBIX BEIIECTB B yJOOPEHHSIX.
Cpoku 1 criocoObl BHECEHUs ynoOpeHuil. TexHrKa BHECEHHSI OCHOBHOTO yI0OpEHUSI.

[IpumnoceBHOE (B psAIKH, THE3/IA U T.lI.) BHECEHUE YIOOPEHUN KaK MPHUEM, YIIYUIIArONTui
HaualbHOE MHTaHHe pacTeHuil. [lo3pl M cocTaB ymoOpeHWid IpH BHECEHHUH B PSAAKH.
OT3BIBUMBOCTD PA3JIMYHBIX PACTCHHM Ha PAIKOBOE yaoOpeHHe. [ pynmupoBKa pacTeHUN MO HX
OT3BIBYMBOCTH Ha PAIKOBOE YIAOOpEHHE.

I'panymnsmus ynoOpeHuid Kak mpueM NOBBIMICHUS X 3P GeKTUBHOCTH. B3anmoneiicTBue
cynepdocdara ¢ mouBoii, pacTeHUSIMH U MUKPO(IOPOH P BHECEHUH €T0 B MOPOIIKOBUIHOM H
IpaHyJIMPOBAHHOM BUJE.



MaruHsl 17151 BHECEHUS PSAKOBOTO YI00pEHHUS.

[Togxkopmka kak TpueM BHECEHHsI YIOOpEHWH, YIYyYIIAOIINK TUTaHUE PACTCHHH B
OTpeNieIeHHbIe TepHoAbl HUX Bererauud. O(P(EeKTHBHOCTh MOAKOPMKH B 3aBUCHMOCTH OT
OMOJIOTHYECKUX OCOOCHHOCTEW pacTEeHWU, CBOWCTB IOYB, IIOJIMBA, KOJIMYECTBA M BPEMEHU
0CaJIKOB, CIIOCOOOB BHECEHHSI U APYruX (akTOpoB. BHEKOpHEBast MOAKOPMKA pacTeHUi, TEXHUKA
IIPOBEICHUS TIOJIKOPMOK PAaCTEHUH.

[TpuHIMIBI pacyeTa 103 YA0OpEHHI Ha IITAHUPYEMBIN ypOXKaid.

Tema 7. Cucrema npuMeHeHusl y100peHni

[Tonatue o cucreme ynoOpeHHUs B XO3siCTBE, CEBOOOOPOTE M OTAEIBHBIX KYJIBTYD.
OcHOBHBIE YCIIOBUSI CHCTEMBbI yNOOpeHHs B XO34iCTBE: HaJWYHe CKJIAJ0B JUIsl XpaHEHUs
MUHEPATbHBIX  yIOOpPEHWI, HAKOIUICHWE, MPAaBHJIBHOE XpaHCHHE U  HCIOJb30BaHUE
OpraHUYECKUX YIOOPEHM, HaIMYue TPAHCHOPTHBIX CPEACTB ISl MEPEBO3KHM MHUHEPAIbHBIX U
OpPTaHWYECKUX YAOOpEeHUi, MAaIWH JJI1 MX BHECCHHUS, COYECTaHHWE MPUMEHEHHS yIoOpeHui ¢
XUMHUUYECKONH MeNnuopanuedl Io4B, HalWyue HEeOoOXOIMMOTOo KOJMYEeCTBAa M aCCOPTUMEHTa
MUHEPATBHBIX YAOOpEHUN, MAIIUH ISl UX BHECEHUS, COYETAaHUE MPUMEHEHHS yIOOpeHui c
XUMHUYECKONH Menuopanuedl Io4B, HalIWyue HEeOoOXOIMMOTOo KOJMYEeCTBAa M aCCOPTUMEHTa
MHUHEpaJIbHBIX yIO0OpeHuid, pa3paboTaHHOW M HAyYHOOOOCHOBAHHOW CHCTEMOW YHOOpeHHH B
ceBoobopore.

OcHoBHBIE TpeOOBaHMS K TPABWIBHOM CUCTeME YyIOOpeHHWil: cucreMaTudeckoe
MOBBIIICHHE  IUIOJOPOAMS  IOYBBI, YpPOXKAMHOCTH  KYJIbTYPHBIX pPAacCT€HHH, KayecTBa
CENNbCKOXO35MCTBEHHON TPOAYKLIMM, COXPAHCHHUE U YIIYUIICHUE OKPYXKAIOLIEH CPELbI.

Tema 8. Ikosornueckne mpoodjaeMbl ArPOXUMUM

OOue MOHATHSA, COCTOSHHE BOMpPOca W NPOOJIEMBbl COXpAaHEHHS W YIyYIICHUS
OKpyXarolen cpeabl. ATpOXMMHYECKHE OCHOBBI YIYUILICHHS OKpyxkaromeil cpeasl. I[lytu
BO3MOKHOTO 3arps3HEHUS] OKPY)KAIOLIe cpelbl NMPU BHECEHHWU YIOOpPEHHH W Mepbl MO HUX
IIPEAOTBPALIEHUIO. DKOJIOTMYECKNE OTPAHUYEHUS B COOTBETCTBUU C IPUPOAHBIMA HOPMaMHU.

CoBepIlIeHCTBOBaHUE TEXHOJIOTUU paboOThl C yHOOpeHHsMHU OT 3aBoja 0 IMOJIs.
[ToBbimIeHre KayecTBa pabOTHl 1O BHeceHUIO ynoOpenmit. CHuxkeHue ddQekTuBHOCTH
y10OpeHnit OT HEPaBHOMEPHOTO WX BHECEHHSI HA MIOBEPXHOCTH IOJIS.

[ToTepu ynoOpeHuii B OKpY>KarOIIyI0 Cpely OT HAPYIICHHS arPOHOMHYECKOW TEXHOJIOTHH
WX TIPUMEHEHUs. DPO3Usl MOYBBI KaK MCTOYHHK MOTEPh MUTATEIHHBIX JIIEMEHTOB, MEPHI OOPHOBI
C HEW. YIIydIlIeHHe CBOWCTB M KadecTBa YAOOPEHHH - HEOOXOIUMOE YCIIOBUE CHWKCHHUS HX
noteps. [loTepu ynoOpenwnii u agprpodupoBanue npupoaHbIX BoA. I'a3000pa3Hbie mOTEpH a30Ta
ynoOpeHuil W TOYBBI B aTMocdepy, MX pa3Mephl W BIHSHUE Ha Ouocdepy, BO3MOKHOE
HEraTUBHOE BJIHMSHME yHOOpeHMH Ha IUJIOAOPOAME M  CBOMCTBa TMOYBHL. [IpU4MHBEI
OTPULIATENIBHOTO BIIMSIHUSL arpOXUMHUYECKHUX CPEACTB HA KA4e€CTBO PACTUTEIBHOM MPOMYKLIHH.
Bnusaue ynoOpenuii Ha GUTOCAaHUTAPHOE COCTOSHUE ITOYBHI M TIOCEBOB. ATPOXUMHUYECKUE TTYTH
pelIeHUs SKOJIOTMYECKHUX MpooIIeM.

9. Tekymmii KOHTPOJIb O TUCHUIINHE

Texkymmii KOHTPOJIb MO OCBOCHUIO JUCIMIUIUHBI «ATPOXUMHS» OCYIIECTBISETCS Ha
OCHOBAHHMHU KOHTPOJIA MTOCCIIACMOCTH CTYACHTAMH J'IGKLII/II\/'I H CCMHUHAPOB, TCCTUPOBAHUA,
Hamvcanusi pedepaToB, YCTHBIX JOKJIANOB C TMpe3eHTAUsIMU U (QUKcHpyeTcs B Qopme
KOHTPOJILHOM TOYKH HE MEHEE OJIHOTO pa3a B CEMECTP.

OueHouHble MaTepuajabl TEKYILIEro KOHTPOJA pa3MelleHsl Ha caiite TI'Y B pasnmene
«Hupopmarnust 06 oOpa3oBaTenbHOM mporpamme» - https://www.tsu.ru/sveden/education/eduop/.

10. ITopsinok nmpoBeeHNsI U KPUTEPUH OLEHUBAHUS MPOMEKYTOYHOM aTTeCTALMHA

JK3aMeH B  CeIbMOM  ceMeCcTpe TIPOBOAWTCS B  YCTHOW  ¢opMmMe 1o
Oumeram. DK3aMEHALIMOHHBIA OWJIET COCTOMT M3 TPEX BOMPOCOB, OTBETHl Ha KOTOpHIE,
MO3BOJIAIOT  OICHUTHh CIMOCOOHOCTh CTYACHTa MPOTHO3MPOBATH HM3MEHEHHS OOBEKTOB
HCCJIEIOBAHMS B PE3yJIbTaTe METUOPATUBHBIX, TPOTUBOIPO3UOHHBIX, aTPOXUMUYECKUX U IPYTHX



meponpusaTusix (MOIIK-1.3), npuMeHsITh HaBBIKM HATYpPHBIX HUCCIEIOBAHUM MPU 0OCIIeIOBAaHUH
3eMellb, TTIOUYBEHHBIX, Te000TaHNYECKUX, arpoxumudeckux uccienoBanusx (MOIIK-3.1), ymets
BBIOMPATh METOAMKH IPOBEACHUS arpOXMMHUYECKOr0 00CIEeIOBAHUS MOYB U JeMOHCTPHPOBATH
HaBbIKH JtabopatopHoro uccnenoBanus (MI1K-3.2), 3HaTh 1 BBITTONHITE TPeOOBaHUS CTAaHAAPTOB
K yIIaKOBKE, XpaHEHHIO Po0 MOYB, MpaBuUi 0TOOpa U 0OPMIICHHS] TOYCUHBIX U 00bEAMHEHHBIX
MOYBEHHBIX TTPOO, MOPSAAOK 3aMOJIHEHUS KypHaja arpoxumudeckoro oocinenoBanus (MUI1K-3.3),
yMeTh OOBSICHATH 0a30Bble MPHHLUIBI NIPUMEHEHHUS OCHOBHBIX T'PYII U BUAOB yJOOpEHUH H
MEJIHMOPAHTOB Ha MOYBaxX C Pa3IUYHBIMU CBOMCTBaMH (C ydueToM TpeOOBaHUM BO3EIBIBAEMBIX
CENIbCKOXO3SHUCTBEHHBIX KYJIbTYp), YYHUTBHIBas HKOJOTHYECKUE OTPAHUYCHUS B COOTBETCTBUU C
npupoaasiMu yeiaousimu (UI1K-3.4). TIpomomkuTenbHOCTh SK3aMeHa 3 Jaca.

B mpoMexxyTo4HOH aTTecTaluy YYUTBIBAIOTCS PE3Y/IbTaThl TEKYIIEro KOHTPOJS U B
Clly4yae MpOIyCKa JIEKIIMOHHOTO MaTephalla, CEMUHAPCKHUX 3aHSITHI, HEBBIIIOJHEHUS TECTOB,
CTYACHTY JJAI0OTCS JOMOTHUTEIbHBIE BOIIPOCHI K OUJIETY.

IIpuMepHbIii NepevyeHb TEOPETHYECKHX BOMPOCOB K IK3aMeHY:

HUOIIK-1.3  Ilpoenosupyem  uzmeneHuss 00beKmMo8 UCCIEO08AHUNl 8  pe3yibmame

MeNUOPAMUBHBIX, NPOMUBOIPOIUOHHBIX, ASPOXUMULECKUX U OPY2UX MEPONPULMULL
1. banmanc mnuTaTenbHBIX BEIIECTB B MOYBE, €r0 3HAYCHHE NpPU pPa3pabOTKe CHCTEM

yI0OpeHUsI.

[TpuunHbl, BEI3bIBAIONINE U30UPATEIBHOE MOTIIOMICHUE 3JIEMEHTOB MUTAHUS U3 TIOYBHI.

Pa6ote! Bycenro u JIubuxa, ux poJib B pa3BUTHH arpOHOMHYECKOM

OcHoBHbIE (OPMBI COETUHEHUN KaJIHs MTOYBBIL.

KopHeBoe nuTanue pacTeHUM.

Mukpoyno0peHust 1 0COOEHHOCTH MX PUMEHEHUSI.

Ponb cepbl B IUTaHUU PACTEHHUI, €€ COJIepKaHUE B ITOYBAX.

Ponpb arpoxumuy B MOBBILIEHUH POAYKTUBHOCTH 3€MJIEJIENINS HA COBPEMEHHOM JTaIle.

ChIpble KQIMITHBIE COJIM, X CBOMCTBA U MPUMEHEHHE.

10. MenneHHOAEHCTBYIOIINE a30THBIE YI0OpPEHHUs, CIIOCOOBI MX MOTY4YEHHUS H CBOMCTBA.

11. BzaumoaeiicTBrEe KaTMWHBIX YA0OPEHUH C TTIOUBOM.

12. ®dusnonoruyeckas posib Kajaus B TUTAHUU pacTeHUN. VICTOUHMKY Kainus 711 pacTEHUI.

13. B3aumonelcTBre MOUYEBHUHEI U IIMaHAMHU A KAJILIUS C IIOYBOM.

14. Ponp K.A.Tumupszea u J[.H. IlpsHumHukoBa B pa3BUTUM YYEHHS O NUTaHHUU
pacTeHuH.

15. ®dusnonoruyeckas peakuus cojei.

16. [Ilutanue pacteHui Ha pa3HBIX CTAAMSAX UX pocTa W pa3Butus. Kputuyeckuit nepuon u
NeproJT MAKCUMAJIBHOTO MOTPEOJICHHS MUTATEIbHBIX BEIIECTB PACTEHUSIMH.

17. OcHOBHBIE ATalbl B PAa3BUTHHU arpOXUMHH.

18. XKunakue a3oTHbIE yIOOpEHUS U CIIOCOOBI MX TPUMEHEHUSI.

19. Posb kanbplist ¥ Maruvs B TUTAaHUM PACTEHUM.

20. Pa3BuTue arpoxuMuu B 3apyOeKHBIX CTpaHaX.

21. AMMuaunbie y1oopeHus (TBepbIe), UX MPOU3BOJICTBO U CBOMCTBA.

22. OcHOBHBbIE ITyTH TOBBIMIEHUS 3()(HEKTUBHOCTH MUHEPATIBHBIX YI0OPEHUH.

23. Bo3nyniHoe NuTaHUE pacTEeHUM.

24. Ponb ocdopa B mUTaHUH pacTEHUIA.

25. Ucrounnku ochopa u ero coaepkaHne B pa3HbIX THUIAX MOYB.

26. bopHbIe 1 MeIHBIE YIOOPECHHS.

27. Pojib MUKPOOPTaHU3MOB B MUTAHUW PACTCHUIA.

28. 3naueHne 60OOBBIX KYAbTYpP B MOBBIIIEHUH IJIOJOPOIHS ITOYB.

29. Kanuiinple ynoOpeHusi, ux cBoicTBa U 3(h(PEKTUBHOCTS.

30. 3agauu arpOXUMUU U CBSI3b €€ C APYTUMHU HayKaMHu.

31. I3MeHeHue CBOMCTB MOYB B CBSI3H C MUTAHUEM PACTCHHUI M PUMEHEHHEM YI00pEHUH.

32. HutpaTHble ynoOpeHus, uX NOJIy4eHUe U CBOMCTBA.

A A Al



33.

Buabl KOMIIOCTOB, KX CBOMCTBA U PUMEHEHHE.

HOIIK-3.1 [lpumensiem HABLIKU HAMYPHLIX UCCIEO08AHUL NPU 00CIE008AHUU 3eMellb,
NOYBEHHDLX, 26000MAHUYECKUX, ACPOXUMUYECKUX UbICKAHUSX

34.
35.

36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.

ArpoxuMHusl Kak Hay4qHasi IUCLUIUIMHA, €€ LIEJb, 3a/1a4i U CBSI3b C IPYTUMU NayKaMH.
[Ipormeccsl mpeBpaiieHusi a30THBIX YAOOpPEHWH B TIOYBE W WX BIHMSHUE HA YpoOXKal
CeJIbCKOXO35MCTBEHHBIX PACTEHUM.

3ona - kanuitHo-pochaTHO-N3BECTKOBOE MECTHOE yI00peHHe.

BnekopHeBOE IUTaHUE PACTEHUM.

HaBo3nas xmxa, ce cOCTaB U IPUMEHEHUE.

Hago3, ero coctas, Buibl ¥ ynoOpHUTeIbHAs IEHHOCTD.

[TprMmeHeHne a30THBIX YAOOPEHU MO pa3IuyHbIe KYJIbTYpHI.

[onmudocdatsl, X COCTaB U CBOKCTBA.

[Tomyyenue koH1eHTpUpOBaHHOTO cynepdocdara. Ero cocras u cBoiCTRa.
DKosoruyeckast pojib MUHEPAIbHBIX yI0OpEHUH U N3BECTKOBAHMUS KUCIIBIX TOYB.
CrnoxHbIe YI0OpEeHUS, X MPOU3BOJICTBO M CBOMCTBA.

[IpousBoacTBO 1 otpediieHue ynodpenuii B Poccun.

[IpumeHeHne HaBo3a MOJ pa3du4HbIE KYyJbTYpbl B 3aBUCUMOCTH OT IOYBEHHBIX H
KJIMMAaTHUYECKUX YCIIOBHM.

UIIK-3.2 Bvibupaem memooOuxku nposeodeHuss acpoxXumMuyecko2o o00cne008anus Nno4e u
0eMOHCmMpUpyem HABbIKU UX 1aD0OPAMOPHO20 UCCIEe008AHUSA

47.
48.
49.
50.
51.
52.

53

60.

Top¢ xak ynoOpeHue, ero cocTaB U CBOMCTBA

[ITnunit momer kak ynoOpeHue, ero COCTaB U CBOMCTBA.
[TouBa KaKk MICTOYHUK MUTAHUS AJI1 PACTEHUM.
Hcnonb3oBanue canpornens 1 BUBHAHNUTA Ha YAOOpEHHUE.
®dochopHbie ynodpenus u ux 3HPEKTUBHOCTS.

Ponp maprania u Mmonub/ieHa B TUTAHAHA PACTCHUH.

. MarnueBble U cepHbIe y100pEHUS.
54.
55.
56.
57.
58.
59.

Hcnonp3oBaHue ropoicKoro Mycopa Ha yao0peHue.

®docdaTtel MOYEBUHBI U aMUIbI ocdopa.

Monu6aeHoBbIe U KOOAIBTOBBIC yIOOpEHUSI.

CBoiicTBa MUHEPAIBHBIX YIOOPESHUA.

AHTaroHu3M MOHOB U (PU3HOJTIOTHYECKAsT YPABHOBEIIICHHOCTD.

Metoauku arpoxumMuueckoro oocnemoBaHus moyB. IlpaBuna oTOOpa MHOYBEHHBIX
00pas3IoB AJIsl ONPEACTICHHS UX arPOXUMUYECKIX CBOMCTB.

[IpoBeneHne arpOXMMHYECKUX U3bICKAHUH.

HIIK-3.3 3naem u evinonusem mpebo8aHus cmanoapmos K ynakogke, Xxpanenuio npob nous,
npasuna omoopa u 0o@opMIeHUs MOUEUHBLIX U O00BEOUHEHHBIX HOUGEHHBIX NPoO, NOPAOOK
3aNOIHEHUSA JHCYPHANA ASPOXUMULECKO20 00C1e008aAHUSL

61.
62.
63.
64.
65.

Bnusinue peakuuu cpeibl Ha pOCT U pa3BUTUE PACTECHUIA.

Cpoku u criocoObl BHECEHUS YI0OpEHUIA.

Cucrema ynoOpeHuii B ceBOOOOpOTE.

3HavyeHne yA0OpeHHii B OBBIIIEHUH YPOKAaTHOCTH CEIbCKOXO03SHCTBEHHBIX KYIBTYD.
3HaYeHWE MUKPOAJIEMEHTOB B TUTAHUU PACTEHUIA.

UIIK-3.4 Obvsacusem 6a308vle NPUHYUNBL NPUMEHEHUSI OCHOBHBIX 2PYNN U 8UO08 YOOOPeHUll
U MeTUOPAHMO8 HA NOYBAX C PASTUUHBIMU CEOUCMEAMU (C yUemom mpeOOo8aHUl 8030€1bl6AeMbIX
CeNbCKOXO3ANUCMEEHHBIX KYIbMYP); YUUMbléaem IK0I02UYecKue 02panuieHus 8 COOmeemcmeul ¢
NPUPOOOOXPAHHBIMU HOPMAMU

66.
67.

CoBpeMeHHOE TIPEICTABICHNUE O MUTAHUU PACTEHHA.
VY nobpenusi, coaeprkaiiue a3oT B aMUIHON opme.



68. TexHOIOTHYECKHE MPOLIECCHI MPOU3BOJICTBA KOMIUIEKCHBIX YI0OpEHUH.

69. CycneH3upOoBaHHbBIE yI0OPEHHUS.

70. I'uricoBaHue M N3BECTKOBaHHME TIOYB M MaTepHAJIbl, IPUMEHSIEMbIE Ul ATUX IPUEMOB.

71. Hutpodocdatsl, ux moaydeHrue u CBONCTBA.

72. CriocoObl XpaHEHHS 1 BHECEHUSI HABO3A.

73. MapraHiieBbie U IIMHKOBBIC YI0OPEHUSI.

74. 3anacel Topda B Poccum um omeHka kadecTBa Topda MpU HCIONB30BAaHUHM €ro Ha

ynoOpeHue.

75. Knaccudukanus ynoopeHuii mo Bugam u popmam.

76. Y no6penust Ha ocHOBe (pocaToB aMMOHUS.

77. IlocTynieHne NHUTATENBHBIX BeUIECTB B pacteHue. llormoTurenbHas CrIOCOOHOCTH

pacTeHuH.

78. B3aumoneiictBue HocGOopHBIX yI0OpEeHUH ¢ TOYBOM.

79. N30upaTtenbHOE MOTJIONICHUE MTUTATEIHHBIX BEIIECTB PACTCHUSMU.

80. M3BecTKOBaHKE TIOYB U U3BECTKOBBIC YIOOPEHHS.

81. Pomb a30oTa B NMUTaHMM pAcTEHUW W €ro BIUSHHUE Ha ypokail. A30THBIM OOMEH B

pacTeHUH.

82. Ilpumenenue GhochopHBIX yI0OpEHUH.

83. KoHIIeHTpHUpOBaHHbBIC KAIUHHBIC YA0OPEHHS.

84. TpoitHbIe COKHBIC YIOOPEHHUS, NX TPOU3BOJICTBO M CBOMCTRBA.

85. OCHOBHBIE MEpPOIPHUATHS IO TPEAOTBPAILEHUIO 3arpsi3HEHUs II0YB M OKPY’KAIOLIEH

Cpe.bl TPU MPUMEHEHUH YA00pEeHUH.

86. JIBoitHBIE CTIOXKHBIE YIOOpEHHs, X MOJTyYeHHUE U CBOICTBA.

87. 3enenoe ynoodpenue, ero 3¢ (HEeKTUBHOCTH B pailOHaX MPUMEHEHHUS.

88. AMMHMaYHO-HUTpATHBIEC y100pEHNUs, CBOHCTBA U 3(PPEKTUBHOCTS.

89. OcoOEHHOCTH TIPUMEHEHHUS KATHMHHBIX yIOOPEHU B Pa3HbIX MOYBEHHO-KIMMATHYCCKUX

30Hax.

90. Oxosorudeckue TPOOIEeMBbl, BO3HHUKAIOIIME TIPM BHECEHUU OPraHUYECKUX U

MHUHEPAJIbHBIX Y100pCHHIA.

Pe3ynbrarsl JK3aMeHa OTIpeeNsAIoTCS OLICHKaMH «OTIIUYHON, «XOpOLIOY,
«yJIOBJIETBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIHHO» HA OCHOBAHUU OTBETOB Ha BOMPOCHI, KOTOpPbIE
MO3BOJIAIOT ~ OIEHUTh CIHOCOOHOCTh CTYAGHTa IPOTHO3MPOBAaTh HM3MEHEHHS OOBEKTOB
UCCIICIOBAaHMS B PE3yJIbTaTe MEJIIMOPATHBHBIX, TPOTHBOAPO3UOHHBIX, ArPOXUMHUECKUX U JPYTUX
meponpusatusax (MOIIK-1.3), npuMeHsITh HaBBIKA HATYPHBIX MCCIIEIOBAHUM MPU 00CICIOBAHUN
3eMelb, MMOYBEHHBIX, Te000TaHNYeCKUX, arpoxuMudeckux uccnenoBanusx (MOIIK-3.1), ymers
BbIOMpATh METOJUKU MPOBEACHUS arpOXUMUYECKOT0 OOCIeI0OBaHUS MOYB U JIEMOHCTPUPOBATH
HaBbIKU JTabopaTopHoro uccienoBanus (MI1K-3.2), 3HaTh U BBIMOIHATH TPEOOBAHUS CTaHIAPTOB
K YITAaKOBKE, XpaHEHHIO MPOO MOYB, paBuiI 0TOOpa U 0POPMIICHUSI TOYCHUHBIX U O0BEIUHEHHBIX
MOYBEHHBIX MO0, MOPSAAOK 3aMOIHEHUS XKypHaja arpoxumuueckoro oocnenoBanus (MI1K-3.3),
YMETh OOBSCHATH 0a30Bble MPUHIUIBI MPUMEHEHHUS] OCHOBHBIX TPYII U BUJOB yJOOpEeHHH U
MEJIMOPAHTOB Ha TMOYBAaX C Pa3IMYHBIMU CBOWCTBAMH (C y4eTOM TpeOOBaHUI BO3/EIBIBAEMBIX
CEJIbCKOXO3SHUCTBEHHBIX KYJIbTYp), YUYUTHIBAs 3KOJOTMYECKHUE OTPaHUYECHHS] B COOTBETCTBUU C
npupoaubivu yenosusmu (UI1K-3.4).

O1eHKa «OTJIMYHO)» BBICTABIISICTCS CTYICHTY, KOTOPBIN:

° ACMOHCTPUPYCT I‘JIY6OKI/IG 3HAaHUA OCHOB MMOYBOBCIACHUS, ITOJITHO YCBOUJI HpeI[YCMOTpeHHBIﬁ
NPOTPAMMHBIA MaTepUall MO0 arpoXWMHUHU M OTJIIMYHO OPHEHTUPYETCS B HEM UM TPUMEHSIET
HaBBbIKH HaTYpPHBIX I/ICCJIG,Z[OBaHI/Iﬁ npu O6CJI€,Z[OBaHI/II/I 3EMCIIb, IIOYBCHHBIX,
reo00TaHWYECKHX, arpoxuMudeckux uccienoBanusax (MOIIK-3.1);

*  MoKazal CUCTEeMATU3UPOBAHHBIC 3HaHUS, JIETKO BOCTIPOU3BOIHT 0a3oBbIC
MIOHSATHUS aTPOXUMHUH, U CIIOCOOCH MPOTHO3UPOBATh M3MEHEHHUS OOBEKTOB HMCCIICOBAHUS B



pe3ynbTare  MENHOPATUBHBIX, MPOTUBOIPO3UOHHBIX, AarpOXUMHUYECKUX H  JPYTHX
meponpusatusx (MOITK-1.3)

yMeeT BBIOMpAaTh METOAMKH MPOBEACHUS arpoXMMHUYECKOTO OO0CIEelIOBaHHUS I0YB U
JIEMOHCTPHUPYET HaBbIKU JabopaTopHbIX uccinenoBanuii (UI1K-3.2),

3HAET U BBIMONHSIET TPEOOBAHMS CTAHIAPTOB K YMAKOBKE, XpaHEHHUIO MPOO MOYB, MpaBHiia
oTbopa u 0(hOpPMIICHHS TOUCYHBIX M 00BETUHEHHBIX TTOYBEHHBIX MPOO, MOPSAAOK 3arOTHEHUS
XKypHaja arpoxumuueckoro oocnenosanus (MI1K-3.3),

yMeeT O0BSCHATh 0a30BbIe MPUHIUIIBI TPUMEHEHHUSI OCHOBHBIX TPYII U BUAOB YIOOpPEHUM U
MEJIMOPAHTOB Ha I[OYBaX C pa3jIMYHBIMH CBOWCTBaMH (C yd4eToM TpeOOoBaHMIA
BO3/ICJIBIBAEMBIX CEITbCKOXO3SICTBEHHBIX KYJIbTYP), YUUTHIBAsL IKOJIOTUYECKUE OIPAaHUUYCHUS
B COOTBETCTBUU C pupoaHsiMu yeaosusimu (MI1K-3.4).

MPAaBUJIBHO U apTyYMEHTHPOBAHO OTBETHJI Ha BOIIPOCHI, C IPUBEIEHUEM IIPUMEPOB

BJIQJICET IPUEMaMH PACCYKIEHUS U COMOCTABIISIET MaTepUAN U3 PA3HBIX UCTOYHUKOB
CBSI3BIBAET TEOPETUUYECKUE OCHOBBI JUCIUIUIMHBI C TPAKTUKON U APYTHUMU TEMaMH JaHHOTO
Kypca, a TakKe ¢ IPYrUMU JUCIUILTHHAMEI

BOCITPOM3BOJUT M OOBSICHSIET Y4YEOHBIM Marepuan ¢ TpeOyeMoil CTENeHbI0 Hay4dHOU
TOYHOCTHU

JNEMOHCTPHUPYET MPaBUIbHYIO PeUb, TPAMOTHOE, JJOTHYECKOE U3JI0KEHUE OTBETA.

O1eHKa «XOPOII0» BBICTABIISETCS CTYAEHTY, KOTOPBIN:
MOJIHO OCBOMJI MPEIyCMOTPEHHBIN MPOTPaMMHBII MaTepual U XOpOIIO OPUEHTUPYETCS B
arpOXMMUU W MOXET MPUMEHSATh HABBIKM HATYpPHBIX HCCIECIOBAaHUN TpU OO0CIIeJOBaHUH
3eMellb, TOYBEHHBIX, T€000TaHNYECKUX, arpoxuMuueckux ucciegopanusax (MOIIK-3.1);
MOYET IMPOrHO3UPOBATh H3MEHEHUSI 0OBEKTOB UCCIIEIOBAHUS B PE3yIbTaTe METUOPATUBHBIX,
MIPOTHBO3PO3UOHHBIX, arpOXUMUYECKUX U Apyrux meponpusatusx (MOITK-1.3)
MOXET BBIOMPAaTh METOJUKU IMPOBEACHHUS arpoOXMMHUYECKOro O0O0cieloBaHHUA TOYB U
JIEMOHCTPHUPOBATh HaBBIKH JTabopaTopHbIX ucciaeaoBanuii (MI1K-3.2),
BBINOJIHSICT TpeOOBaHUS CTaHAAPTOB K YIAKOBKE, XpaHEHUIO MPOoO0 MMOYB, MpaBuiIa oTdopa u
0 OpMIIEHHS TOYEUHBIX U O0OBEAMHEHHBIX MOYBEHHBIX P00, MOPSAAOK 3allOJIHEHUS KypHaia
arpoxumuyeckoro oocnenoanus (UI1K-3.3),
MO3KET OOBSACHATH Oa30BbIE MPUHIIUIIBI TPUMEHEHUS OCHOBHBIX TPYII U BUJOB YIOOPEHUI U
MEJIMOPAHTOB HAa TIOYBaX C pAa3IMYHBIMU CBOWCTBaMH (¢ ydeToM TpeOOoBaHMIA
BO3/ICJIBIBAEMBIX CEIbCKOXO3IMCTBEHHBIX KYJIbTYP), YUUTHIBAS IKOJIOTUYECKUE OIPaHUUYCHUS
B COOTBETCTBUU C NpupoaHbiMu yeaosusimu (UI1K-3.4).
MPAaBUJIBHO U apTYMEHTHPOBAHO OTBETHJI Ha BOIIPOCHI, C IPUBEIEHUEM TIPUMEPOB;
JIEMOHCTPHUPYET BIaJICHUE METOAAMU U HaBBIKAMH C HEOOJBIION MOMOIIBIO CO CTOPOHBI U
COTIOCTaBJISIET MaTepUall U3 Pa3HbIX HCTOYHUKOB;
NPUMEHSICT 3HAHUS JJI PEIICHUS MPAKTUYECKUX 3a7ad, CBA3BIBAET TEOPETUUECKUE OCHOBBI
arpOXMMHUU C TPAKTUKOM M JPYrMMH TEMaMH JaHHOTO Kypca, a Takxke JIpYruMH
TUCITUTLINHAMUY;
BOCITPOM3BOIUT M OOBSICHSIET Y4YEOHBIM Marepuan ¢ TpeOyeMoil CTENeHbI0 Hay4dHOU
TOYHOCTH;
JEMOHCTPHUPYET MPaBUIbHYIO PeUb, TPAMOTHOE, JJOTHYECKOE U3JI0KEHUE OTBETA.

O1eHKa «y/10BJI€TBOPUTEIbHO» BBICTABIISICTCS CTYJEHTY, KOTOPBIiA:

OCBOWJI MPEyCMOTPEHHBIN MPOrPaMMHBIA MaTepraj, HO c1a00 OPUEHTUPYETCS B U3ydaeMOun
00JIacTH 3HAHWM, BBICTYHAET TMepell ayIuTOpHEeW ¢ 3aTpyJHEHHUSMHU C€1a00 NPUMEHSET
HaBbIKM  HATypHBIX  HCCJIENOBaHUM  mpu  OOCIEeOBaHMM  3€Mellb, I[OYBEHHBIX,
reo00TaHUYECKUX, arpoxuMudeckux uccienoBanusx (MOIIK-3.1);

c1abo MPOTHO3UPYET M3MEHEHUs OOBEKTOB HCCIIEOBAHUS B pPE3y/bTaTe MEIHOPATUBHBIX,
IIPOTUBO3PO3UOHHBIX, arpoOXUMUYeckux u Apyrux meponpusitusax (MOIIK-1.3)

c1abo BHIOMpPAET METOJUKU MPOBEICHUSI arpOXUMHUYECKOr0 00CIe0BaHUS [TOYB U HEMOJIHO
JEMOHCTPHUPYET HaBBIKU TabopaTopHbIX uccienoBanuii (UI1K-3.2),



* HEMOJHO BBINOJHSET TpeOOBAaHUS CTAHJAPTOB K YHAKOBKE, XpaHEHHUIO MPoO MOYB, MpaBHIia
oTbopa u 0(hOpPMIICHHS TOUCYHBIX M 00BETUHEHHBIX TTOYBEHHBIX MPOO, MOPSAAOK 3arOTHEHUS
XKypHaja arpoxumudeckoro oocnenosanus (MI1K-3.3),

* ciabo oOBsICHSET 0a30BbIC IPUHITUIIBEI TPUMEHEHNS OCHOBHBIX T'PYII ¥ BUJIOB yIOOPEHHUN 1
MEJIMOPAaHTOB ~HA TMOYBaX C  pPAa3JIMYHBIMM  CBOMCTBaMH (C  ydeToM TpeOoBaHUUI
BO3/ICJIBIBAEMBIX CEIbCKOXO3SIICTBEHHBIX KYJIbTYP), YUUTHIBAsI IKOJIOTUYECKUE OIPaHUYCHUS
B COOTBETCTBUU C NpupoansiMu yeaosusimu (UI1K-3.4).

*  pelIaeT THUMOBbIE 33JaHHsI HA OCHOBE BOCIIPOM3BEICHUS CTAHIaPTHBIX aJITOPUTMOB PELICHHUS;
C TPYZIOM BJIMBAETCS B pEIlIEHNE KOJICKTUBHBIX 3a]a4;

*  BOCIIPOM3BOJIUT 0a30Bble TMOHATHUS arpOXMMHUU, HO IOKa3bIBA€T HECHCTEMAaTHU3HpPOBaHHbBIC
3HAHUS,

* 3HaeT (pparMeHTapHO Oa30BbIE OCHOBBI ArPOXUMHH, BOCIIPOU3BOIUT C 3aTPYAHEHHUEM;

* JIeMOHCTPHpYET BIAJCHME METOJAaMH M HaBbIKAMHM C TIOMOLIbIO CO CTOPOHBI, IIJIOXO
COTIOCTaBJISIET MaTepUall U3 Pa3HbIX HCTOYHUKOB;

* JIONyCKaeT HETOYHOCTH B ONPEACICHUN NOHATHH, B IPUMEHEHNHU 3HAHUI;

* HE yMeeT JoKa3aTeJbHO 00OCHOBATh CBOM CYXKJIEHUS I PEIICHUs IPAKTUUECKUX 3a7a4;

*  U3JaraeT MaTepuall HeTOJIHO, HEMOCIE0BATENIbHO.

OrneHka «Hey10BJI1eTBOPUTEIbHO» BbICTABIISIETCS CTYEHTY, KOTOPBINA:

* uMeeT pa3po3HEHHble, OeccUCTeMHbIe 3HaHMs, He cmpasiasgerca ¢ 50% BOmpPoOCOB,
npejiaraéMbIX Ha SK3aMeHE, He MOXKET MPUMEHITh HaBBIKM HATYpPHBIX MCCIEIOBaHUI mpu
o0cieIoBaHUU 3eMelb, MOYBEHHBIX, T€000TAaHMYECKUX, arpOXUMHUYECKHX HCCIEeIOBAHUSIX
(MOIIK-3.1);

* He cnoco0eH MPOrHO3UPOBaTh M3MEHEHUST OOBEKTOB UCCICNOBaHHUA B pe3yjbTare
MEJTMOPATUBHBIX, TPOTUBOIPO3NOHHBIX, arPOXUMUYECKUX U Ipyrux meponpustusx (MOITK-
1.3)

* HE MOXET BbIOpaTh METOJMKH IPOBEIEHUS arpOXUMUYECKOT0 OOCIeNOBaHUS IOYB U HE
JEMOHCTPHUPYET HaBBIKU TabopaTopHbIX uccienoBanuii (UI1K-3.2),

* HE BBINOJIHAET TpeOOBaHUs CTaHAAPTOB K YIAKOBKE, XpaHEHHIO MPOO MOYB, MpaBuiIa oToopa
U o(QOpMIICHUS TOYEUYHBIX M OOBEIMHEHHBIX MOYBEHHBIX MPOO, TOPSAOK 3arOTHEHUS
JKypHajia arpoxumudeckoro oocnenoanus (UI1K-3.3),

* HE MOXET OOBACHATH 0a30BbIe MPUHIMIBI NPUMEHEHUS OCHOBHBIX TPYINI U BHJIOB
yIOOpeHU W MEITMOPAHTOB Ha TOYBAX C Pa3IMYHBIMU CBOMCTBaMH (C y4eTOM TpeOOBaHMIA
BO3/ICJIBIBAEMBIX CEITbCKOXO3SIMICTBEHHBIX KYIBTYD), YIUTHIBAsI IKOJIOTUYECKUE OTPAHUICHUS
B COOTBETCTBUU ¢ pupoaHsiMu yciaosusimu (MUI1K-3.4).

* B OTBETaxX Ha BOMPOCHI JOMYCKAET CYIIECTBEHHBIC ONIHOKH;

* HE yMEET BBbIAEIATh IJIaBHOE U BTOPOCTETICHHOE;

* HE MOXKET OTBETUTH Ha JIONIOJHUTEILHBIE BOIIPOCHI, IPEITI0KEHHBIC TPETIOAaBATEIIEM;

* HEYBEPEHHO H3JlaraeT MaTepHuall, He MOXET MPUMEHUTh 3HAHUS JIsl PELICHUS TPAKTHUECKUX
ACTIEKTOB arpoOXUMUM;

* HE UMEeT LIeJIOCTHOTO MPEe/CTaBlIeHNs: 00 OCHOBHBIX HAIIPABJICHUAX arpOXUMHUH.

OueHo4HbIE MaTepHaibl IS MPOBEICHUS NMPOMEKYTOYHOW aTTeCTallMy pa3MEIIeHbl Ha
caiire TI'Y B pasmene «Mudopmanus 00  oOpa3oBarenbHOMl  mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YuyeOHoO-MeTOANYECKOE 00ecIeUueHe

a) DIEKTPOHHBIA YUEOHBIN KypC MO TUCHUIUIMHE B Cpelie dIEKTpOHHOTO 00ydueHus iDO -
https://Ims.tsu.ru/course/view.php?id=17726

0) OnieHOYHBIE MaTepHallbl TEKYLIEro KOHTPOJIS M MPOMEXKYTOYHOM aTTecTalu Io
JUCLIAIIIIMHE.

B) [1man ceMuHapCKuUX 3aHITHI MO TUCITUTIIINHE:



Cemunap - 1. Tema: Mcnionp3oBaHue pa3HbIX (OPM COSIMHEHUH 3JIEMEHTOB MTUTAHUS
pacTeHUsIMH U BIMsHUE (PAKTOPOB BHEIIHEH Cpelbl Ha UX MOTJIOLICHHUE.

Bomnpocstr:
UTto Takoe MUTaHUE PACTEHUM.
DOpMBI COCTMHEHHM 3JIEMEHTOB ITUTAHNUs, [TOTJIOIIAEMbIE PACTCHUSMH.
BnusiHue KOHLIEHTpaly MATATENbHBIX BEIECTB HA UX MOCTYIJICHUE B PACTCHHUE.
CooTHOIIEHNE IIEMEHTOB B IMTATEIBHON CPEJE U UX IOIJIOIICHUE PACTEHUSIMHU.
BnusiHue peakuuy pacTBopa Ha MCIOJIb30BAHUE DJIEMEHTOB IIUTAHUS PACTCHUSMHU.
Posb TemnepatypHoro ¢akTopa, CBETa U a’palyy B MUTaHUN PAaCTEHUI.

S e

Cemunap — 2. Tema: Komrieke arpoXxuMA4ecKux, arpohU3NIeCKuX U ONOIOTHISCKUX
MoKa3aTesei, XapaKTepU3YIOUIUX MIOAOPOANE MOYB U UX ONTUMAJIbHbIE MOKa3aTEeNH.
Bomnpocsr:
1. 3HadyeHHe MUHEPAIbHOM YaCTH 110YB B IMTAHUN PACTEHUH.
2. BnusHHMe OopraHMYeCcKON 4acTH MOYB B MUTAHUH PACTCHUH.
3. TlormorurenbHas CIOCOOHOCTH MMOYB U €€ BIMSHIE HA TUTAHUE PACTCHUN U
3 PeKTUBHOCTD YAOOPEHUH.
4. MoOunm3arus ¥ IMMOOWITN3AIINS TUTATEIILHBIX BEIIECTB MTOYBHI.
Bbydepnast cmocoOHOCTH MOYB, EMKOCTb MOTJIOIIEHHUS, COCTAaB MOTJIONIEHHBIX KaTHOHOB,
CTEINEHb HACHIIIEHHOCTH IMOYB OCHOBAHUSIMU U UX 3HAUCHUE B TUTAHUU PACTCHUM.
6. Poub xxuBoOii (pa3bl B UCTIOIB30BaHUH DJIEMEHTOB IMUTAHUS PACTCHUSIMH.
7. KpyroBopoT u OanaHc MUTATENbHBIX BEIIECTB, METO/IBI ONpeIecH s Oananca
MUTATENbHBIX BEIIECTB.
8. PacmmpeHHOE BOCIIPON3BOJICTBO MJIOIOPOAMS I0YB — BaXKHOE YCIIOBHE
BBICOKOITPOIYKTUBHOTO 3eMJIEIEIIHA.
9. OcobeHHOCTH TPUMEHEHUS yIOOPEHHI B 3aBUCUMOCTH OT CBOMCTB H IIJIOJOPOIUS MTOYB.

e

Cemunap - 3. Tema: MunepasibHbIC yIOOPEHHS M UX POJIb B YIIYUIICHUH TUIOJOPOAMS TIOYB U

MOBBIILICHUH YPOXKasi PAaCTEHUN.
Bomnpocsr:

Knaccudukanus MuHepanbHbIX ynoOpeHuit o BuaaM u popmam.

Coneprkanrie u GOpMBI a30Ta B TIOUBE U CITOCOOBI €TI0 MOOWIIU3AITUH.

3Ha4yeHUe a30THBIX YI0OpEHMI B TIOBBIILICHUH YpOXKasi paCTeHUH

Bunbl a30THBIX yIOOpEeHHH M CIIOCOOBI UX TIOJTYUCHHS.

B3anmoneiicTBre a30THBIX yIOOPEHUI ¢ TOYBOW U BOBMOXKHBIE €0 MOTEPH.

D¢ hHEeKTUBHOCTH Pa3TMYHBIX (OPM a30THBIX YAOOPEHU B 3aBUCHMOCTH OT CBOWCTB

MI0YB, PACTEHUI U arpOTEXHUKHU.

7. Copnepxxanue pocdopa B pa3HbIX TUIIAX TTOYB U YCIOBHS, CIIOCOOCTBYIOIIUE €TO
UCTIOJIb30BAHUIO PACTCHUSMHU.

8. 3nauenue hochopHBIX yIOOPEHH B MOBBIIICHUN YpOXKasi M YIyUIIIEeHUH KauecTBa
HPOAYKIUH.

. OcHOBHbIE MecTOPOXIeHUs (POCPATHOTO CHIPBS U €T0 XapaKTePUCTUKA.

10. B3anmopetictBue hocopHbIX yaoOpeHuil ¢ mouBoii U ycnoBus 3 (HEKTUBHOTO UX

MPUMEHEHHUS.

A e

Cemunap — 4. Tema: 3HaueHHEe KaTUHHBIX, MAarHUEBBIX, CEPHBIX, CIOXKHBIX U MUKPOYAOOpEHHIA
B TIOBBIILIEHUH YpOKasi paCTCHUH.
Bomnpocsr:
3HaveHNE KATMIHHBIX yIOOPEHHI B TOBBIIICHUH YPOXKasi PaCTCHHH.
MarHnueBsble U cepHble y100peHus U yCIoBHs UX 3((HEKTUBHOTO MPUMEHEHHUS.
XapaKTepUCTUKA CIIOKHBIX YI0OPEHUH, CIIOCOOBI MX MOIY4YEHUS.
3Ha4YeHrEe HOBBIX MEPCIEKTUBHBIX (POPM YIOOPECHHIA.
3HavyeHHEe MUKPOYIAOOPEHUH B MOBHIIIICHUH YPOKasi PACTEHUH.

DAl



6. Poisb GOpHBIX 1 MapraHueBbIX YJOOPEHU B MOBBIIICHUN YPOXKasi PACTCHHIA.
7. YcnoBus npuMeHEHHUsS] MOJTHOIEHOBBIX, KOOAIBTOBBIX, IIMHKOBBIX YA0OpEHUH.
8. TEeXHOJOTHs U J103bl BHECEHHUSI MUKPOYIO0PEHUH.
Cemunap — 5. Tema: 3HaueHne OpraHUYECKUX YIOOPEHUH.
Bomnpocsr:
1. Bunbl opraandeckux yaqoOpeHni U UX BIMSHUE Ha TUIOJOPOANE M CBOMCTBA MOYBHI.
2. Cocras, CBOWCTBA M 3HAYCHHE TIOJICTUIIOYHOTO U OECIIOICTHIIOYHOTO HAaBO3A.
3. TloBeimenue 3 PEeKTUBHOCTH HaBO3a U €T0 TOCIIECTBHUE.
4. KomnocTsl, X MOJIYYEHHE U UCIIOJIb30BaHUE.
5. CocTaB NITUYBETO IMMOMETA U CIIOCOOBI €T0 MPUMEHEHUSI.
6. Hcnonb3oBaHue rOpoICKUX, IPOMBIIUIEHHBIX OTXOJI0B C Y4ETOM COXPaHEHUS U
YIIYUIIEHUS] OKPYXKAIOIIEH CPEBI.
7. Hcnonb3oBanue Topda Ha ynodpenue. CoctaB u cBoiicTBa TOpda.
8. Pactenwus, ucnosb3yembie Ha 3elieHOe yioopenne. M3MeHeHrne CBOMCTB MOYB TIPH

BHECEHUU 3€JIEHOT0 yI0OpEHHUSI.

Cemunap — 6. Tema: [IpriemMbl ONTUMATIBLHOTO YIOBIETBOPEHUS TOTPEOHOCTEH pacTEHUN B
IIUTATCIBbHBIX BECUICCTBAX B TCUCHUE BEICTaIllU.
Bomnpocsr:

1.

2.

5.

OcHOBHOE BHECEHHUE YI0O0pEeHUil Kak MpreM, 00ecTIeYMBaIOIINI MUTaHHE PACTEHHUI Ha
MPOTSHKEHUH BCEM BEreTaluu.

J103bI ¥ COOTHOIIIEHUE MMUTATEIBHBIX BEIIECTB B yA0OpeHHsIX. CPOKH U CLIOCOOBI
BHECEHUSI OCHOBHOTO YAOOPEHHUS.

[IpunoceBHOE BHECeHHE (B PSIIKH, THE3/a U T.J.). BHeceHne ynoOpeHuit Kak mpuem,
yIy4IIaloNMi Ha4ajlbHOE MUTAaHWUE PACTCHUIA.

O} PeKTUBHOCTH MOAKOPMKH B 3aBUCHMOCTH OT OMOJIOTHYECKHX OCOOCHHOCTEH
pacTeHHii, CBOICTB MOYBBI, KOJIMYECTBA OCAJAKOB, CIIOCOOOB BHECEHUS U APYTUX
(daxTopoB.

[TpuHTIMIIBEI pacueTa 103 yAoOpeHni Ha TJIaHUPYEMBIH ypojkail paCTeHUM.

Cemunap - 7. Tema: DKojoruyeckue mpooeMbl BHECEHUS YI0OpEHUIA.
Bomnpocsr:

1.

2.

(98]

e

CocrosiHue BOIIPOCca SKOJOTUH U MTPUEMBI COXPAHEHUS U yAYUIIEHUS OKpPYKaroei
Cpenbl.

[TyTn BO3MOXKHOTO 3arpsi3HEHHUS OKPY>KaIOLIeH CpeIbl P BHECEHUU YAOOpEHHUH U M
€pbl 10 X NPEJOTBPALLECHHUIO.

Dpo3usi NOYBHI KaK MPUYMHA MMOTEPh MUTATEILHBIX BEIIECTB, MEPbl OOPHOBI C HEH.
[Tpuemsbl yaydineHus CBOMCTB M Ka4ecTBa yI0OpEeHH — HE0OOXOIMMOE YCIIOBHE
CHUKEHUS UX TIOTEPb.

Bo3moskHOE HEeraTuBHOE BIHMSHUE YIOOPEHUI HA IUTOA0POIUE U CBOMCTBA MOYBHI.
[IpuumHbI OTPUIIATENBHOTO BIMSHUS arPOXUMHUYECKUX CPEJICTB HA KAUeCTBO
pacTEHNEBOYECKON IPOIYKIUH.

OcHoBHbIE TPpeOOBaHUS K MPABUILHON CUCTEME YIOOPEHUMN, CIIOCOOCTBYIOIIIHE
COXPAHEHHUIO U YIYUYIIEHUIO OKPYKAIOIIEH CPEebl.

ATpOXHMHYECKUE TTyTH PEIICHUS IKOJIOTUIECKUX MPOOIIEM.

r) Meronndeckue yka3aHHs [0 OpPraHU3alUU CAMOCTOSITEILHON pabOThI CTY/IEHTOB.

CamocrosiTennbHass paboTa CTYACHTOB Tmpennosiaraercs B (GopMme yriayOJIeHHOTO HW3Y4YEHUSs
TCOPCTUUCCKHUX BOIIPOCOB, MPCACTABIICHHBIX B pa3JCiic 8, MMOATOTOBKH K CCMHUHAPCKUM 3aHATUAM
U TECTaM.



12. Ilepevyenn y4eOHOM JuTEpaTypsbl U pecypcos cetn UHTEepHeT

a) OCHOBHas JUTEpaTypa:

— Kumun B. B. Arpoxumus: yueOHoe mocobue / B.B. Kuaun. - Mocksa: UHOPA-M,
2021. - 351 c. - (Cpennee mpodeccuonanbHoe obOpazoBanue). - ISBN 978-5-16-
014937-0. - Texkcr: AJIEKTPOHHBIN. - URL: https://znanium-
com.ez.lib.tsu.ru/catalog/product/1147413— Pexxum nocTyma: mo moAmnucke.

0) JOMOJHUTEIbHAS TUTEPATYpa:

— MypaBun 3. A. Arpoxumus: y4eOHWK: [[JI1 TIOATOTOBKM OakajaaBpOB IO
HarnpasieHuto "Arponomus'] / O. A. Mypasums, JI. B. Pomoguna, B. A. JIuTBUHCKUT.
- MockBa: Axagemwus, 2014. - 301, [1] c.: Tabmn., puc. - (Beicinee obpazoBanue.
Cenbckoe x0351icTBO) - (bakanaBpuar)

— Arpoxumus: [[{ns arp. cneu. / b. A. Srogun, I1. M. CmupnoB, A. B. IlerepOyprckuii
u np.]; ox pen. b. A. Sronuna. - M.: Konoc, 1982. - 574 c.: un. - (YueOHUKH U
y4eOHbBIC TTOCOOUS /ISl BBICIIUX CETbCKOXO035HCTBEHHBIX YUCOHBIX 3aBEICHHH )

— Ampgonun, H. C. Arpoxumusi: VY4eOHUK [UIsi BY30B IO CHEIHAIBHOCTH
"IlouBoBenenue u arpoxumus”. - M.: M3narensctBo MOCKOBCKOTO yHHMBEpPCUTETA,
1982. - 344 c.

— Munees, B. I'. Arpoxumus: [yuyeOHUK Uil CTYAEHTOB BY30B IO HAIpPaBJICHHUIO
510700 "TlouBoBenmenue" u cnenumansHocT 013000 "IlouBoBemenuwe"] / B. T.
Munees; Mock. roc. yH-T uM. M. B. JlomonocoBa. - 3-e u3a. - MockBa: M3a-Bo
Mock. yH-ta: Hayka, 2006. - 719 c., [15] n. wn: wn - (Knaccuueckuit
YHUBEPCUTETCKUI yUCOHUK)

B) pecypchl cetu HTEpHET:

— Ilousennsrit myseit TT'Y. - URL: http://www.photosoil.ru/

— O6mepoccuiickas Cerb Koncynprantllmroc CnpaBouHass mpaBoBas CHCTEMA.
http://www.consultant.ru

13. Ilepeyenb HH(POPMAIHOHHBIX TEXHOJIOT Ul

a) JIMIIEH3NOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: makeTr nporpamm. Bxiitoyaet mpuioKeHHS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote,
MS Office Publisher, MS Outlook, MS Office Web Apps (Word Excel MS
PowerPoint Outlook);

— myOnauuHO JocTymHbIe oOnaynble TexHonoruu (Google Docs, SIHaekc qUCK | T.11.).

0) nH(MOpPMAIMOHHBIE CIIPABOYHBIE CHUCTEMBI:

—  DJEeKTPOHHBIN KaTajor Hayunoit OnoOIIMoTEKH Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIeKTpOHHas onbmmoTeka (pemo3uTtopwin) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBbC KoncynbranT cryaeHTta — http://www.studentlibrary.ru/
— OOpazoBarenbHas matdopma FOpait — https://urait.ru/
—  OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MarepuajbHO-TeXHMYECKOe 0OOecreyeHue

Aynutopuu Juisi IPOBEIEHNUS 3aHATUIN JIEKIIMOHHOI'O THIIA.
Aynuropun Uil TIPOBENCHUSA 3aHATHM CEMHHApPCKOTO THIA, WHIUBUAYAIBHBIX H
IPYIIIOBBIX KOHCYJIbTALUN, TEKYIETO KOHTPOJISA U IPOMEKYTOUHOM aTTECTALlUU.



ObopynoBanue: 10cka, MeJl/MapKep, IPOEKTOp, HOYTOYK.

[TomeneHust a1 CaMOCTOSTENbHONW PaOOThI, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOW U
JOCTYTNIOM K ceTH VHTepHEeT, B AJIEKTPOHHYIO HH(DOPMAIMOHHO-00pa30BaTENLHYIO Cpely U K
HH()OPMAITMOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Undopmanus o paspadoTunkax

Crnupuna BanentnHa 3axapoBHa, KaHAWJAaT OWOJOTHYECKMX HayK, Kadeapa
MMOYBOBEICHUS U dKOJIOruu 1oyB bU, no1eHT.



