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1. Heap n miiaHupyembie pe3yabTAThl 0CBOCHHUS AUCHHUIIMHBI (MOLYJI51)

I]envto oceoenusn oucyunaunpl SBISETCS GOPMHUPOBAHUE CIICTYIOLINX KOMITETEHITHIA:

—OIIK-1 — cnocoOHOCTh i pemnieHus NPOoPEecCHOHANBHBIX 3a]ad HCIIOIb30BaTh
OCHOBHBIE 3aKOHOMEPHOCTH B 00JIaCTH MaTeMaTHKH, (PU3UKH, XMMHH, HAyK O 3emiie, OHoIoTHr
Y DKOJIOTHH, TIPOTHO3UPOBATH TOCIIEACTBUS CBOCH MPOPECCHOHATBHOM eI TETHHOCTH.

—OIIK-3 — CcnocoOHOCTh OIGHWBATh KAadeCTBO 3E€MEllb, IPOBOJIUTH ITOYBCHHEIE,
reo0OTaHMYECKHE, arpOXMMHYECKHE M HEOOXOJWMBbIE OO0CIEeNOBaHWs, HW3BICKAHUS, a TaKKe
IIPOEKTUPOBATh U OCYHIECTBJIATH MEPONPUATUS IO OXpaHE, UCIOJIb30BAHUIO, MOHUTOPUHTY U
BOCCTaHOBJICHHUIO IIOYB U IOYBEHHOI'O [TOKPOBA.

— I1K-3 — ctocoOHOCTh TPOBOAMTH MTOATOTOBHUTEIBHBIN, ITOJICBOM U KaMEPaTbHBINA 3TaITbI
arpOXUMHUYECKOTO 00CIeJOBaHUSI.

Pezynomamamu  0ceoenuna  OucCUUnIUHBL  SBISIOTCS  CICAYIOIIME  MHAWKATOPHI
JOCTUKEHUS] KOMIIETEHIIUH:

NOIIK-1.3. TIlporHo3upyer wu3MeHEHUsI OOBEKTOB HCCIENOBAaHUII B pe3yJbTaTe
MEJIHOPATUBHBIX, IPOTUBOIPO3UOHHBIX, ATPOXUMHUUECKHUX U APYTUX MEPOIPUATHH.

NOIIK-3.1. IlpumeHsieT HaBbIKM HATYPHBIX HCCIIEIOBAaHUI MpHU 00CIEIOBaHUU 3e€MEb,
MMOYBEHHBIX, T€000TAaHNYECKUX, ArPOXUMUYECKUX U3bICKaHUSIX.

NIIK-3.2. BeibupaeT METOOMKU IPOBEICHHS arpoXMMHYECKOro oOcjelnoBaHUsl MOYB U
JIEMOHCTPHUPYET HABBIKU UX Ja00OPATOPHOTO HCCIET0BAHMUS.

NIIK-3.3. 3HaeT ¥ BBIMOJHSAET TPeOOBaHHS CTAaHAAPTOB K YMAaKOBKE, XpaHEHUIO MPoO
M0YB, MpaBHJIa 0TOOpPa U OPOPMIIEHHS TOUYEUHBIX U 00bETUHEHHBIX MOYBEHHBIX MPOO, MOPSIOK
3aMOJIHEHUS KypHaJla arpOXUMUYECKOT0 00CIe0BaHuS.

UIIK-3.4 OOwscHseT 0a30Bble MPUHIUIIBI MPUMEHEHUS OCHOBHBIX TPYNI U BHUIOB
yA0OpeHU W MEIMOPAaHTOB Ha TOYBAX C Pa3JIMYHBIMU CBOWCTBAMH (C y4eTOM TpeOOBaHMIA
BO3JIEJIBIBAEMBIX CEJIbCKOXO3SNUCTBEHHBIX KYJIbTYpP); YUUTHIBAET HIKOJOTHUYECKUE OTPAHUUYEHUS B
COOTBETCTBUU C IPUPOJOOXPAHHBIMA HOPMAMH.

2. 3anaym oCBOEHUS TUCHUILINHBI

1. CdopmynupoBarh MpeAcTaBiICHHE O MpeaMeTe, METOJaXx U arpoOXUMHUYECKUX
U3bICKAHUSX.

2. Hayuutbcsi mMpuUMEHSATh METOAMKHU JUIsl arpOXUMHUYECKOTO OOCIEIOBAHUS C Y4ETOM
TpeboBanus ['ocy1apcTBEHHOTO CTaHIapTa U AKOJIOTUYECKUX OTpaHHUYEHUH.

3. IlpuobpecTy HaBBIKM MPUMEHEHHS] OCHOBHBIX I'PYIIIl OPraHUYECKUX U MHHEPAIbHbIX
yIoOpeHnil ¥ MEIMOPAHTOB Ha IMOYBAX C PA3JIMYHBIMU CBOMCTBAMHU C YYETOM OCOOEHHOCTEM
CEJIbCKOXO3SUCTBEHHBIX KYJIbTYP U B COOTBETCTBUE C MPUPOJIOOXPAHHBIMU HOPMAMHU.

3. MecTo AucuMNJIMHbI (MOAYJIs1) B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl
JlucuuiiauHa OTHOCUTCS K 00s3aTeNbHOM YacTh 00pa30BaTeIbHOM MPOrPaMMBI.

4. CemecTp(bl) ocBOeHUs U (popMa(bl) IPOMEKYTOYHON ATTECTAIMH MO TUCHUILINHE

CemecTtp 7, 2K3aMeH.

5. Bxoanble TpeGoBaHMS 1JI1 OCBOEHUSI T CHMIIMHBI

JUis  yCHEemHOro OCBOEHHUS JUCHMIUIMHBI TPeOYIOTCS pe3yiabTaThl OOydeHHus IO
CIICAYIOIIMM JUCHMIUIMHAM, TakuX Kak: «llouBoBeneHue», «IKONOTHUA», «ATPOIKOJIOTHUS,
«Duznorniorust pacreHuit»y, «OOmee 3emuenenue», «PacTeHHEBOACTBO», «XHUMHS TOYBY,
«Pu3uKa MouB», B paMKax KOTOPBIX CTYJEHThI NPUOOPETalOT HEOOXOAMMBIE Ul JalbHeHIen
npodeccuoHaNBbHOW  AeATeNbHOCTH  oOlmenpodeccuoHaabHble W Npo(ecCHOHATIbHbIE
KOMITIETEHIIUH.



6. SI3bIK peaau3anun

Pyccknii

7. O0beM JUCHUNIHHBI (MOIYJIA)

OO0mmast TpyI0eMKOCTh UCIUTUINHBI cocTaBiseT 3 3.€., 108 yacoB, U3 KOTOPHIX:
— nexnuu: 38 u;
— cemuHapckue 3aastus: 10 g;
B TOM YHCJIE IPAaKTUYecKast moarotoska: 0 4.
O6beM caMOCTOATENBHON PA0OTHI CTY/IEHTA ONPEAEIEH YUEOHBIM IIJIAHOM.

8. Conep:xaHue AMCUUILINHBI (MOAYJIsl), CTPYKTYPHPOBAHHOE M0 TeMaM

Tewma 1. Beenenue, nens 1 3aja4d arpOXuMun

[IpenMeT u METOIBI arPOXUMUM.

MecTo arpoXuMuu Cpeu APYyrux arpOHOMUYECKUX U OMOJIOTMYECKUX HAYK.

Wcrtopus pa3BuTHS B3IVISAJIOB HA NMUTAaHUE PAaCTEHUH M (OPMUPOBAHUE arpoOXUMHUH Kak
Hayku. Ponb pycckux M coBeTCKuMX yuyeHbIX B pa3Butuu arpoxumuu (M.I'. Ilanos, JI.W.
MenneneeB, B.A. Durensrapar, K.A. Tumupsize, K.K. I'eapoiin, [I.H. [IpsaummankoB u mp.).
Pa3Butne arpoxumuu B 3apy0exHbIx cTpaHaXx. Pabotel S1.b. byccenro u 1O. JIn6uxa.

CoBpemeHHOE IOHATHE 00 arpOXUMHUH KaK HayKH.

Ponp arpoxumum B TMOBBILIEHWH MPOAYKTUBHOCTH OTEUYECTBEHHOTO U MHPOBOIO
3emIIe/ieNusl Ha COBpeMeHHOM JTare. ['eorpadudeckas ceTb OMBITOB ¢ yaoOpeHusiMu B Poccun.
[IpousBoncTBO M npuMeHeHue ynobpenuit B Poccun u 3apyOexxnbix crpaHax. CelpbeBas 0a3za
XUMHYECKON MPOMBILUIEHHOCTH 0 MPOU3BOICTBY MUHEPATbHBIX YI0OpEHUI.

Arpoxumuueckas ciyk0a B Poccun. JlocTikennss arpoHOMHYECKOM HAYKU U TIEPEIOBOTO
omnbITa 10 3 pekTUBHOMY NprUMeHeHuIo yaoopenuil. [IpoBeneHne arpoXuMu4ecKiX U3bICKaHUH.
3HaueHue ynoOpeHUN B MHTEHCHUBHBIX TEXHOJIOTHUSAX BO3JENBIBAHUSA CEIbCKOXO3SIIICTBEHHBIX
KYIbTYp C YYE€TOM HX OCOOCHHOCTEHl M B COOTBETCTBHE C IOYBEHHO-KIUMATHYECKUMHU
YCIIOBUSIMHU 30HBI.

Tema 2. [lutanue pacteHuit

[lutanue pacreHudl - OOUH U3 BAXHEHIINX (PakTOpoB UX KU3HU. OCHOBHBIE ATAlbl B
YYCHHH O IMHUTAHUHM DPACTCHHH. ABTOMOP(HBIA, MHUKPOTPO(MHBIH M OaKTepUOTPO(GHBINA THITHI
MUTaHUSA pacrenuii. KopHeBoe muMTaHWe pacTeHuil. BoszayliHoe mnuTaHWEe pacTEeHUM.
®otocuHTe3. CBsI3b MKy KOPHEBBIM M BO3AYIIHBIM MUTAHUEM PAacTeHUU. Teopus MOrIoneHus
MUTATEIbHBIX JJIEMEHTOB pacTeHUsMH. CHHTETHYECKas JAESITEIbHOCTh KOPHEBBIX CHCTEM.
Kputnueckue nepuoisl 1 NEPUOAbI MAaKCUMAIBbHON 3PPEKTUBHOCTH B MUTAHUH PACTCHHIA.

AHTaroHu3M HMOHOB, (U3UOJOTUYECKH YpPABHOBEUIEHHBIH pacTBOp. BrusHue
KHCJIOTHOCTH CP€JIbl Ha POCT U pa3BUTUE pacTeHU. PU3HOIOrUUEcKasi peakius COJICH.

Ponp a3ota B KM3HM pacTeHUN W €ro BIUsSHHE Ha ypoxail. OCOOCHHOCTH NHUTaHUS
pacTeHuii aMMOHUNHBIM, HUTPATHBIM M aMUJHBIM a30TOM. A30THO€ MHUTaHHWE U (POTOCHUHTES.
Brnusinue a30THOro mUTaHMsA Ha OOMEH BEIIECTB B PACTEHUSAX. BiMsHHE a30THOTO MUTaHUS Ha
yposkaii u ero kauectBo. Pabotsl JI.H. IIpsHuIiHrKOBa U €r0 yYEHUKOB 1O a30THOMY MHUTAHUIO
pacTeHuN.

ITutanue pacrenuit ¢ochopom. Ponp ¢docdopa B oOMEHe BEIIECTB M SHEPrUd B
pacteHusx. lMcnosib3oBaHue TPyIHOPAcTBOPUMBIX (hopM (ocdaToB cenbcKOX03SIHCTBEHHBIMU
pacreHusiMu. BrmsHue ¢Qocdopa Ha pOCT KOPHEBOH CHUCTEMBI, YCKOpEHHE Da3BUTUS MU
(dbopMupoBaHHEe PENPOAYKTUBHBIX OPIaHOB PACTEHUIA.

[Mutanue pactenuit kanueM. PU3MOJIOTHUECKass POJb Kalus B Impouecce (HOTOCHHTE3A.
['pynnupoBKka KyJabTypHBIX PACTEHUN MO UX OTHOIIEHHIO K KAJIUIO.

Ponw cepbl, maraus, xanplus, 00pa, Maprasia, Meau, KoOanpTa, MOJIMOAEHA U JIPYTUX
3JIEMEHTOB B MUTAHUU PACTEHUI U MX BIUSHUE HA ypOKail.



Ponb oTAEnpHBIX NUTATEIBHBIX 3JIEMEHTOB B YJIYUILIEHUU KaueCTBA PACTEHHEBOIYECKON
IIPOJTYKIIUH.

JluarHocTuka HEAOCTaTKa IUTATEJIbHBIX BELIECTB IO BHEIIHUM IpPU3HAKaM U 10
XUMHUUYECKOMY COCTaBY PaCTEHUM.

BinsHue ycnoBuM BHEHIHEM cpeiasl Ha NMTAHWE PACTEHUM: KOHLEHTpauus H
COOTHOIIEHUE IMUTATENbHBIX AJIEMEHTOB, PEaKUsl MOYBEHHOW Cpelbl, a’paius U BIaXKHOCTh
MIOYBbI, CBET U TEIJIOBOM PEXKUM.

OCOOCHHOCTH THUTaHUSA PACTEHUH B OSKCTPEMAIBHBIX YCIOBHAX DPOCTa M PA3BUTHS;
MTOHM>KEHHOM 1 MOBBILIEHHON TEMIIEPATYypbl, 3aCYXU U U30BITOUHOTO YBIAKHEHUS.

Ponp a3zota, docdopa, Kamus ¥ OTACTBHBIX MHUKPOIEMEHTOB B NUTAHUUA PACTCHUH B
9KCTPEMAJIbHBIX YCIOBHSIX.

OnTumuzanusi TUTaHUS PACTEHUN MAKpO- U MHUKPO3JIEMEHTAMM - Ba)KHEHIlee yCIOBHE
peain3aly NOTEHIUAIbHON MPOIYKTUBHOCTU pacTeHUM. Posib pycCKUX M COBETCKUX yUEHBIX B
pa3paboTKe U COBEPIICHCTBOBAHUYU TEOPUM MUTAHUS pacTeHUI. PaboThl 3apy0eKHbBIX yUEHBIX.

CoBepIIeHCTBOBAaHUE  NPAKTUKH  IPQPEKTUBHOTO  MPUMEHEHHUsS  yloOpeHuill ¢
HCI0JIb30BAHUEM METOJIOB ONTUMHU3ALUU PACTECHHH.

3HavyeHne OMOIOTHYECKOM (UKCAIMK a30Ta KaK UCTOYHMUKA a30THOTO MUTaHUsI 0000BBIX
KYJBTYD.

BzaumopneiictBue Mexay KiIyO€HbKOBBIMU OakTepusMu M OOOOBBIMH KYIbTypaMHu.
Paznuunble pachl KiIyOEHBKOBBIX pacTeHHH. BiusHue BHemIHUX (pakTOpoB Ha oOpa3oBaHUE
KIIyOCHBKOB y OOOOBBIX KYJIbTYp M Ha (QUKcamuio a3oTa aTtMocdepbl KIyOeHbKOBBHIMU
OaktepusiMu. Hutparus, ero npiMeHeHre U MPUTOTOBIIEHHE B CEIbCKOM XO3SIMCTBE.

®dukcaus a3oTa aTMocepbl CBOOOTHO KUBYLITUMU TOUYBEHHBIMU OaKTEPUSIMH.

Tema 3. Arpoxumuueckue, arpogu3ndeckie 1 OHOJIOTHYECKUe CBOWCTBA IMTOYB

CocTtaB MOYBbI, €€ MUHEPAIBHON M OPraHUYECKON yacTteid. MeToauKH arpoXuMHUYECKOTO
obcnmenoBanuss mouB. [IpaBwia oTOOpa TOYBEHHBIX OOpA3IOB ISl  arpOXHMHUYECKOTO
oOcnenoBanusi. Baarue cpenHeit mnpoObl W ONpeAeNeHUS OCHOBHBIX —arpOXUMHYECKHX
nokaszateneil. KoMmiekc arpoXuMudeckux, arpo@u3ndecKux U OMOJIOTHYECKHX TOKaszaTeseH,
XapaKTepHU3YIOIIMX I0A0POIE MOYBBI, UX ONTUMaJIbHbIE TAPAMETPBHI.

Bunel nmornotutenbHON COCOOHOCTH TMOYBBI U €€ BJHMSHUE Ha MHUTAHUE PACTEHHUH U
ahdexTuBHOCTD yaoOpeHuit. MoOunmu3amuss 1 *MMOOMIM3AIMs TUTAaTSIbHBIX BEIIECTB B TOYBE.
Ponp MuKpoOpraHu3sMoB B 3THX Ipoleccax. Buabl KHCIOTHOCTH MOYB. OCOOEHHOCTH CHUCTEMBbI
MpUMEHEHUs] YAOOpEeHUH B 3aBHCHUMOCTH OT KHCIOTHOCTH U IIEIOYHOCTH MouB. bydepnas
CIOCOOHOCTh TOYBBL, €MKOCTb IMOTJIOLIEHUS, COCTaB IOTJIOIICHHBIX KAaTHOHOB U CTENEHb
HACBIIIEHHOCTH TOYB OCHOBAaHMSIMH. BiHsSHHE CHCTEeMaTHYecKOro MPUMEHEHMs yIoOpeHuil Ha
IJI0JIOPOJINE U CBOWCTBA MOYBHI.

KpyroBopoT u OamaHc MNUTATENbHBIX BEUIECTB M TyMyca IOYBBI B HHTCHCHBHOM
3emuiefienuu. MeTonpl ompeeneHus OallaHca MUTATENbHBIX BEIIECTB M €ro 3HA4eHHE MpU
pa3paboTke cucTeMbl yaoOpeHus. MwuHepanuzanus OpraHMYEeCKOrO BEIIEeCTBA U IMPOLECCHI
rymudukanuu. Bocnpous3BoacTBO MI0A0poausi MOUBBI. be3nedUUUTHBIN M TOJOKUTENbHBII
OanmaHC MUTATENbHBIX BemlecTB. [IoTpeOHOCTh MUHEPATBHBIX M OPraHUYECKUX YIOOpEeHUN s
BOCITPOM3BOJICTBA IIJIOJOPOAUS NOYBBL. PacmmpeHHOe BOCIPOU3BOACTBO IIOJOPOAUS HMOYBHI -
BaXXHOE YCJIOBHE BBICOKOIPOIYKTUBHOTO 3emMieenus. OCOOEHHOCTH NMPUMEHEHUs yao0peHuii B
3aBUCHUMOCTH OT CBOMCTB M IIOJOPOIUS TIOUBBI.

Tema 4. MuHepanbHble y1oOpeHus

Knaccugukanus MuHepanbHbIX ynoOpeHui mo BuzaaM u (opmam. 3HaueHHE A30THBIX
ya00peHuil B MOBBIIEHUH MPOAYKTUBHOCTH KYIbTYPHBIX pacTeHHH. 3amachl U GOpMbI a30Ta B
nouBe, MyTH ero moowmnu3anuu. CrnocoObl MOJMy4YeHHUS a30THBIX yAoOpeHHi. Buabl a30THBIX
yaoOpeHuil: aMMuayHas CeNUTpa, CEPHOKUCIBIA U XJIOPUCTHI aMMOHMH, HaTpueBas H
KaJIbL[MEBAsl CEJIUTPBI, [IMAHAMMUJ KaJIbLIMsl, MOUYEBHHA M €€ IPOM3BOJHBIC, JKUJIKUE a30THbIE
yaoOpeHusi, MeJUIeHHOJICHCTBYIoIME yA0OpeHusl. ACCOPTMMEHT a30THBIX yAOOpeHuid B
3apyOeXHBIX cTpaHaX. BzammojeiicTBue a30THBIX YIOOpeHHMH C MMOYBOM B mpolecce HX



npeBpaieHus. MIcTOYHUKY HaKOIJIEHUs 3a11acoB a30Ta B nouBe. [yt BO3MOXKHBIX IOTEPH a30Ta
yIoOpEHMT ¥ TIOYBBI B OKPYXAIONIYI0 cpeay. BiusiHie a30THBIX yIOOpSHH Ha PEaKIUIO MTOYBHI.
CpaBautenbHass 3PQPEKTUBHOCTh PA3IMYHBIX (OPM a30THBIX YIOOpPEHUH B 3aBHCUMOCTH OT
CBOWCTB MOYBBI, PACTEHUI 1 0COOEHHOCTEH arpOTEXHUKH.

Metoapl  ompeneneHUs  ONTHUMAJbHBIX 103  a30THBIX  yIOOpeHHdH  mon
CEeNTbCKOXO3SUCTBEHHBIC KYJIbTYPHl B PA3IMYHBIX TOYBEHHO-KIMMATHYECKUX 30HaX. PaboThI
COBETCKUX W 3apyOeKHBIX YYEHBIX MO ONTUMHU3AIMU yHOOpeHHs pacteHuil azorom. Cpokw,
crocoOBl BHECEHUS a30THBIX yA0OpeHuil. 3HaueHne IpOOHOT0 BHECEHHS a30THBIX yIOOpEHUH B
TOBBIIICHUH Ka4eCTBa 3€PHOBBIX M JPYTHX CEIbCKOXO3SMCTBEHHBIX KyIbTYp. [yt moBbIIeHUS
Kod(QHIIMEeHTa HWCHOJb30BaHUS a30Ta yNOOpEHW W TMOYBBI, M CHIDKEHHS €ro IoTeph B
OKpyXxarolnyto cpeay. ['eorpapuyeckas 3akOHOMEPHOCTb JIEHCTBUSI A30THBIX YIA0OpEHUH.

®ochopuble ynodpeHus, 3HaueHuEe (HOoCPOpHBIX yIOOpPEHHI B MOBBIIMIEHUU YpOXKas U
ylIydlIeHUuH KadecTBa npoaykuuu. Conepkanue paznuuHbix Gopm ocdopa B mousax Poccum.
MoOunu3zanus 1 ummoOmu3anus Gocdopa MoUBbl MO BIUSHUEM PEAKLUN CPEJIbl, XUMUYECKUX
U MUKPOOHMOJIOTHYECKHUX IMPOIECCOB, a Takxke Apyrux (axkropos. Paborel 3.A. DHrenbrapiara,
JI.B. CamoiinoBa, /.H. IlpsuumuukoBa, A.H. Jlebensunuea mo ¢ochopuram. ColpbeBbie
pecypcsl pocdaTtoB B Poccun. OcHOBHBIE MeCTOPOKIeHUS (OCPOPUTOB U allaTUTOB B MUPE.

[Ipoctoit wm pBoitHOU cymepdocdar. I[lpemunurar, TomMacnuiak, TepModocdarsl,
dbochoputHas myka, obechroperHsie (ocdarpl, momudocdarel U Ipyrue OCHOBHBIE BHJIBI
dochopHBIX ymoOpeHuii B 3apyOexHBIX cTpaHax. CrmocoObl TOJIyYeHHsI TMPOMBIIIIEHHBIX
(bochopHBIX yI0OpEeHUH.

['pynmupoBka pacTeHUi 1O WX CIIOCOOHOCTH YCBaWBaTh TPyJIHOpAcTBOpUMBbIE (hochathl.
Ponp pycckux yuenbix B paspabotke 3toro Bompoca (I1.C. KoccoBuu, J[.H. [IpsHumHankoB u
Jp.).

B3anmoneiictBue ¢dochopHbIX ymoOpeHuid ¢ TOYBOW. BiusHHWEe CBOWCTB MOYBBI Ha
TOCTYHOCTh  (hocOpHBIX ynoOpeHui pacTeHUsM. YciaoBUs 3(PGEKTHBHOTO TPUMEHEHUS
dbochopurHoit myku. Ilepexon merxkopactBopumoit (ocdopHoit kucioTel cymepdocdara B
TPYAHOPACTBOPUMYIO TPH B3aWMOJICUCTBUU €ro ¢ mouyBoid. [louBeHHBIE arpoTEeXHHYECKHE U
Jpyrue YCJOBHS, BIUSIOUIME Ha TEpexo]] JerkopacTBopuMoil (ochopHO KHUCIOTHI B
TpyaHopacTBopumyto. ['panymsmius cynepdocdata. CpaBHuTenbHas 3()()EKTUBHOCTb Pas3HBIX
dbopm  dochopHBIX yH0OpeHHUH B 3aBUCHMOCTH OT CBOWCTB IOYBBI W OHOJOTHYECKUX
ocobennocteil pacrenuit. J{o3bl hochopHbIX ynoOpeHuil moa pazaudHble KYIbTYPhl U METOIbI
ux onpenenenus. Cpoku u crocoObl BHeceHUsT GochopHbIX ynoopenwuit. JlerictBue GochopHbIX
ynoOpenuit B yciaoBusax 3acyxu. [lytu nobienus ko3g@uirienTa ucnoab3oBanus GochopHbIX
yA0OpEeHMIA.

Kanuitnpie ymoOpenus. 3HaueHuE KaIMUHBIX YAOOpeHUH B Jeie TMOBBIIICHHS
ypO>KafHOCTH. 3amachl Kajusl B MOYBe. MeCTOpOXkACeHUS KaIUWHBIX yaoOpenuit B Poccuu.
@opMbl KAIMUHBIX coliel (XJIOpuAbl, cynb(arhl, Kaaumar, Kaaumaruesus u np.). [lomyuenue
xsiopuctoro kanus u 30- 40 % coneit kayus U3 CUIbBUHUTA. OTHOILIEHUE Pa3IUYHbIX PACTCHUMN
K cyibdaTam U XJIOpuaaMm Kamus. XJop, HAaTpuii M MarHuid Kak MpUMECH K KaJuiHBIM
yIoOpEeHUSIM U WX BIMSHUE HA YPOKall, U KaYeCTBO CEIbCKOXO3AMCTBEHHBIX pacTEHUH. 301a KaK
HCTOYHUK KanuiHO-(ochopHON3BECTKOBBIX yaoOpeHuil. Cpoku, criocoObl BHECEHUS KaTUHHBIX
yIoOpeHuil B 3aBHCUMOCTH OT CBOMCTB NOYB, OMOJIOTMYECKMX OCOOCHHOCTEH pacTeHuil u
KITUMaTHYeCKUX ycIoBUi. Jl03bl KaMUHHBIX yIOOpEHH MO/ pa3iuuHble KYIbTYPhl U METOIBI UX
ompeseneHus. BiusHue KanuitHbIX YA0OpEeHUN Ha Ka4eCTBO PACTEHUEBOYECKOM MPOTYKITHH.

MarnueBsie U cepHble yaoOpenus. Colep>kaHue MarHus U Cepbl B MOYBE. YCIOBHUS
3¢ (GEeKTUBHOTO MPUMEHEHUS MarHUEBBIX U CEPHBIX YIOOpPEHHI MOJ pa3IUYHbIe KYIbTYpHBIE
pacTeHus.

CrnoxHble ynoOpeHus. XuUMHYECKas M arpOXMMUYECKash XapaKTepUCTHUKA CIOXKHBIX
ynobpenuit. Hwurtpodocku, nHurpodocsr, ammodocsk, ammodocku, meradocdarbl Kamus,
aMMOHU3upoBaHHble cynepdocharsr U ap. CrnocoObl MOMydeHHs! CIOXKHBIX YIOOpeHUH.



Oco6ennoctn npumeHeHus. Cmemannbie ynoOpenus. IlpaBwia cmemuBaHus ynoOpeHUH.
Hogsie nepciiekTuBHBIC (HOPMBI YIOOpEHUT.

Muxkpoyno6penus. bopHble, MapranieBbie, MOJIUOICHOBBIE U IPYTHe MUKPOYI0OpEHHUS.
Jlo3b1 MukpoynoOpenuii. TexHuka U CpOKH UX BHECEHHUS.

Tema 5. Oprannyeckue yno0peHust

Bunel oprannyeckux ynoopenuii. HaBo3, KoMIocTsl, HaBO3Has KIKa, NTUYUNA OMET U
ap. XUMHYECKHI CcOCTaB HaBo3a. BimsHHE opraHuyecknx yaoOpeHWH Ha IUIOJOpOauE U
CBOICTBa NOYBBL. BbljesieHne HaBO30M YIJIEKUCIIOTHI U €€ BIMSHUE HAa pacTeHUs U o4YBy. Bu bl
noacTiikid. CrocoObl XpaHeHHs HaBo3a. XOJIOJHBIA M TOPSYMNA CIIOCOOBI XpaHEHUS M HX
OIICHKA. YCTPOWCTBO HABO3OXPAHWIHI H JKWKCTPUEMHUKOB. (OCOOCHHOCTH HaKOTUICHUS,
XpaHEHUSI W HCIOJB30BaHHMA OECIOJCTWIOYHOTO HABO3a, MOJYYaeMOro Ha KpPYIHBIX
KUBOTHOBOJUYECKUX KOMIUIEKCAX MPOMBbIIIIeHHOro THmna. [loBeimienne 3p¢peKTUBHOCTH HaBO3a
MyTeM KOMIIOCTHPOBaHUS €ro ¢ PocPOopUTHON MYKOU. Y CBOSIEMOCTh PACTEHUSMH MUTATEIHHBIX
BEIIECTB, COJIEPKAINXCS B HaBo3e. Bpems BHIBO3KU M CIIOCOOBI 33/IEJIKM HaBO3a B 3aBUCUMOCTHU
OT MOYBEHHBIX U KIMMaTuueckux yciaoBuil. Jlo3bl HaBo3a. [locneneiictBue HaBo3a. COBMECTHOE
BHECEHUE OPraHM4ecKMX M MUHEpaJbHBbIX ynoOpenuil. HaBoszHas »xmka U crmocoObl ee
sbdextuBHOro wucnonpzoBanus. Kommoctel. [lomer mnTum. Vcnons3oBaHue coJIoMbI Ha
yaoOpeHwue.

[Ipumenenne Ha ynoOpeHHE pa3IUYHBIX OPraHMYECKUX, TOPOJCKUX M MPOMBIIUIEHHBIX
OTXOJIOB C YUETOM COXpPaHEHUS U YIYUILIEHUSI OKPY>KAIOIIEN CpeIbl.

Topd xak ymoOpenue. 3amacel Topda B Poccun. XuMudeckuii cocTaB M KUCIOTHOCTD
topda. MHcrnonb3oBaHHe OCYIIEHHBIX TOP(QSHUKOB B KayeCTBE BBICOKONPOIYKTHUBHBIX
CEJIbCKOXO3SUCTBEHHBIX yroauid. CrocoObl M TEXHHWKAa HW3TOTOBIEHUS TOP(POHABO3HBIX,
TOPGHOXKIKEBBIX, TOPHODEKAUTHHBIX U APYTUX BUIOB KOMIIOCTOB.

J103b1 TOpdsHBIX yIOOpEeHH B crmocoObl uX BHeceHus. [leficTBre TOp(SIHBIX KOMITIOCTOB
Ha IJIOI0POJIME TIOYUBBI U YPOKall pa3IMUHbIX CEIbCKOXO3IUCTBEHHBIX KYJIBTYD.

3enenoe ynoobpenue. [lonsitue o 3emeHom ynoopenun. 3erneHoe ynoopenue (cuaeparius)
KaK arpoTexHuueckuil mpuem. Buapl 3eneHoro ynobpenus. Mictopust pa3BUTHS U COBpEMEHHOE
COCTOSIHME 3eJieHoro yaoOpeHus. BnusHme 3eneHoro yaoOpeHus Ha oOoraiieHHue TMOYBbI
OpraHMYECKMMHU BEIIeCTBAMU U a30TOM, a BEPXHUX CII0OEB MOuBbI - ¢ochopoMm, kamuem u
JPYTUMU 3JIEMEHTaMHU.

Pacrenusi, Bo3nenbiBacMble Ha 3eleHOe yaoOpeHHe. 3HAYeHHE OJHOJIETHUX H
MHOTOJIETHUX JIFOIIMHOB, KakK 3eJIeHOT0 yao0penus. KoMIiekcHOe UCIoJIb30BaHKe JTIOMUHOB - Ha
KOPM CKOTYy M ynooOpeHue mnosiedl. Paiionbl mpumeHeHusi 3eneHoro yaoOpenuss B Poccum.
D¢ddexTuBHOCTD 3€7€HOr0 yA0OpeHus B paznuyHbix Mectax Poccuu. [leficTBue cuaepatoB Ha
MOBBILIEHUE YPOXKAMHOCTU KyJIbTYp ceBooOoporta. KpaTkas xapakTepucThKa OHOIOTHYEeCKHX
OCOOCHHOCTEH KyJIbTYp, BO3AENBIBAEMBIX Ha 3eleHoe yaoOpeHue. OCHOBHBIE MPUEMBI
BO3JICNIbIBAHUE CHIEPATOB. TeXHUKa MPUMEHEHUS 3€JICHOTO yI00peHUsI.

Tema 6. Texnuka BHeceHUs yA0OpeHUN

[Iytu onTUManbHOTO YOOBJIETBOPEHHsI TMOTPEOHOCTEH pacTeHWH B MUTATENbHBIX
BEILIECTBaX B TEUEHUE BETETaLIUU.

OcHOBHOE BHECEHHE YIO0OpeHMH Kak mpueM, oOecreuuBarolUi MUTAaHUE pPacTeHUH Ha
NPOTSHDKEHUU Bcel Beretanuu. J[03bl M COOTHOILIEHHE MUTATEIbHBIX BEIIECTB B YIOOPEHUSX.
Cpoxku u criocoObl BHeceHUs ynoOpeHnil. TexHnka BHECEHUsI OCHOBHOTO Y100peHHUS.

[IpunoceBHoe (B psAAKH, THE3Ja U T.J.) BHECEHHE YIOOpEHUI Kak MpHeM, yIydllatouiuii
HavajibHOe mnMTaHue pacTteHuil. Jlo3pl M cocraB ynoOpeHuWM NpH BHECEHHH B PSJIKU.
OT3BIBYMBOCTh PA3MUYHBIX PACTEHUN Ha PAIKOBOE yaoOpeHue. [ pynmupoBka pacTeHH MO UX
OT3BIBYMBOCTH Ha PSAAKOBOE yI0OpEHHE.

I'panynsimus ynoOpeHuit kak mpueM MOBbIIIeHUs ux 3P heKTUBHOCTH. B3aumoaelicTBre
cynepdocdara ¢ mouBoii, pacTeHUSIMU U MUKPO(DIOPOH MpH BHECEHNUHU €r0 B HOPOLIKOBUIHOM H
TPaHYJIMPOBAHHOM BHJIE.

MartuHs! 1711 BHECEHUS PAKOBOTO YI00pEeHHUS.



[lonkopMka Kak HpueM BHECEHHUS yNOOpEeHWH, yMydIIaloUIii MUTaHWE pPACTCHUN B
OTIpe/ieNIeHHbIe TEepHOAbl WX Bererauu. J(H(EeKTUBHOCTh IMOJAKOPMKH B 3aBUCHMOCTH OT
OMOJIOTUYECKUX OCOOCHHOCTEH pAcTeHHMH, CBOWCTB II0YB, IOJHMBA, KOJMYECTBA M BPEMEHU
0CaJIKOB, CIOCOOOB BHECEHHMSI U APYrUX (PaKTOpoB. BHEKOpHEBas MOAKOPMKA PaCTEHHM, TEXHUKA
IIPOBEJICHUS TIOJJKOPMOK PacTEHUN.

[IpuHnune! pacyera 103 yA00peHUi Ha MIIaHUPYEMBIH yposKai.

Tema 7. Cuctema npumeHeHUsl y1oO0peHuit

[lonsiTne o cucreme ynoOpeHHs B XO3SHCTBE, CEBOOOOPOTE M OTIENIBHBIX KYJIBTYP.
OcHOBHbBIE YCIIOBUSL CHUCTEMBbI YIOOpPEHHsS B XO34MCTBE: HAJIUYME CKJIAJOB Ul XpaHEHUS
MUHEpaAJIbHbIX  yIOOpEHMWH, HaKOIJIEHHE, NPaBWJIbHOE XPAaHEHWE U  HUCIOJb30BaHUE
OpraHMYEeCKUX YAOOpEHUH, HaIU4Yue TPAHCHOPTHBIX CPEACTB JUIsl MEPEBO3KHM MHUHEPAIbHBIX U
OpraHMYEecKUX YI0OpeHH, MallMH A UX BHECEHUS, COUYETAaHUE MPUMEHEHUs YIOOpeHUH C
XMMHMUYECKON MeJuopanueil Mous, HaJWyhMe HEOOXOJMMOro KOJIMYECTBA U AacCOPTHUMEHTa
MUHEpaAJIbHbIX YAOOpEHUH, MAllUH JUIsl UX BHECEHHs, COUYETaHHE MPUMEHEHHs yI0oOpeHHil ¢
XMMHMUYECKON MeJIuopanueil Mous, HaJWyhMe HEoOXOJMMOro KOJIMYECTBA U AacCOPTHUMEHTa
MUHEpAJIbHBIX YAOOpeHUH, pa3pabOTaHHOW HAyYHOOOOCHOBAaHHOW CHCTEMOM YAOOpeHui B
ceBoobopoTe.

OcHoBHble TpeOOBaHUS K MPaBWJIBHOM CHUCTEME YAOOpEHUM: CHUCTEMaTHYeCcKOoe
MOBBIIIEHUE  TUIOJOPOJUS  TOYBBI, YpPOXKAMHOCTH  KyJAbTYpHBIX  pAacT€HUM, KayecTBa
CEJIbCKOXO03SUCTBEHHON IPOAYKLINHU, COXPAHEHUE U YIIyUIIEHUE OKPY>KaIOILIEH CPeIbl.

Tema 8. Dxosnoruueckre npodIeMbl arpoOXUMHUN

OOmuiue TMOHATHS, COCTOSIHME BOMpOCca M MPOOJEMBbl COXpaHEHHS] U YAyUILICHHS
OKpYXarolen cpeasl. ATpOXMMHUYECKHE OCHOBBI YIYUIICHHS OKpyXkarwmend cpeasl. Ilyru
BO3MOJKHOTO 3arps3HEHUsl OKpYKalolleld cpelbl MpU BHECEHUH YINOOpEeHMl M Mepbl M0 HX
IIPEIOTBPALLEHUIO. DKOJIOITMYECKHE OTPAaHUYEHUS B COOTBETCTBUU C IPUPOAHBIMU HOPMaMH.

CoBeplUICHCTBOBAHUE TEXHOJIOTMU paboOThl € YAOOpEHMSIMH OT 3aBoja J0 MOJIA.
[ToBpiieHNe KavecTBa paboOTHl 1O BHECeHHMIO yaoOpeHuil. CHmwxeHue 3GHEKTUBHOCTH
y10OpeHnit 0T HEpaBHOMEPHOTO UX BHECEHMsI HA TIOBEPXHOCTH IOJIS.

[Torepu ynoOpeHuii B OKpY>KarOIIYIO Cpely OT HApYIICHUSI arPOHOMHYECKOM TEXHOJIOTHH
UX MPUMEHEHHUs. DPO3Hs MOUBBI KaK HCTOUHUK IOTE€Ph MUTATEJIBHBIX JIEMEHTOB, MEpbl OOPHObI
C Hel. YiydileHue CBOICTB M KauecTBa yAOOpPEHHH - HEOOXOIMMOE YCIOBHE CHMXKEHUS UX
noteps. [lotepu ynoOpenuit u s3prpodupoBanue npupoAHbix BoJ. ['a3000pa3Hble notepu a3ora
ynoOpeHuil U mouBbl B arMocepy, MX pa3Mepbl U BIMSHHE Ha OHOC(epy, BO3MOXKHOE
HEraTUBHOE BIMsAHME YyIOOpeHHMH Ha IUIOAOpPOAME U CBoMcTBa MOuBbl.  [IpuumHbI
OTPULATEIILHOTO BJIMSHMS arpOXMMHMYECKHUX CPEJCTB HAa KA4ECTBO PACTUTEIBHOM NPOMYKLIMH.
Bnusaue ynoOpeHuit Ha GUTOCAHUTAPHOE COCTOSIHUE MOYBHI M MIOCEBOB. ATPOXUMHUYECKUE MTYyTH
peLeHHs! SKOJIOTHYECKUX MpodIIeM.

9. Tekymuii KOHTPOJIb N0 TUCHUIJIUHE

TeKyu.[Hﬁ KOHTPOJIb II0 AJUCHUIINIMHE IIPOBOAUTCA IIYTECM KOHTPOJISI IMOCCHIAEMOCTH,
TECTOB IIO JICKHMOHHOMY MaTcpually " (I)I/IKCI/IpyeTCH B (bOpMC KOHTpOJ’IBHOﬁ TOYKH HC MCHCC
OZIHOT'O pa3a B CEMECTDP.

10. INopsiiok NpoBeeHUs] U KPUTEPUH OLIeHUBAHUS NMPOMEKYTOUHONH aTTecTAlHI

JK3aMeH B CelbMOM ceMecTpe TPOBOAWTCS B YyCTHOW Qopme Mo Ouieram.
DK3aMeHAIIMOHHBIN OUJIET COCTOUT U3 TPEX BOIPOCOB, OTBETHI HA KOTOPHIE, TO3BOJIIOT OIICHUTH
chOpMUPOBAHHOCTh HOIIK-1.3.,, HOIIK-3.1., MIIK-3.2.,, MWIIK-3.3.,, WUIIK-3.4.
[IpoomKUTENEHOCTD dK3aMeHa 3 Jaca.

[IpumepHBIil TepedeHb TEOPETHIECKUX BOTIPOCOB K dK3aMEHY:
1. Arpoxumusi Kak Hay4dHas TUCIUIUIMHA, €€ 11T, 3a/1a4H U CBS3b C IPYTHMH MMayKaMH.
2. CoBpeMeHHOE Mpe/ICTaBICHIE O MUTAHUU PACTEHUH.



3.

[Iponieccsl mpeBpallleHUs a30THBIX YIOOpEHUN B MOYBE M UX BIUSHUE Ha Ypoxail

CEJIbCKOXO35MCTBECHHBIX PACTCHUM.

4. 3ona - kanuitHO-(pochaTHO-U3BECTKOBOE MECTHOE yI0OpeHue.

5. BHekopHEBOE IMTaHUE PACTCHUM.

6. YnoOpenusi, coaeprkaiine a3oT B aMUIHON opme.

7. TeXHOJIOTMYECKHE MPOLECCHl TPONU3BOCTBA KOMIIEKCHBIX YOOPEHUH.

8. banaHc nmuTaTeNpHBIX BEHIECTB B MIOYBE, €T0 3HAYCHUE TPU pa3pabOTKe CUCTEM YI0OpeHHs.
9. CycrnieH3upoBaHHbIE YAOOPEHHS.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21

22.
23.
24.

25

26.
27.
28.
29.
30.

31

32.
33.
34.
35.
36.
37.

38

39.
40.
41.
42.

43

44,
45.
46.
47.
48.
49,

50

['uncoBanme 1 M3BECTKOBAHUE TIOYB U MAaTEPUAIIBI, TPUMEHSIEMBIE JJIS TUX MPUEMOB.
[IpuunHbI, BEI3BIBAIOIINE U30MPATETHLHOE TIOTJIONIEHUE AIEMEHTOB MUTAHUS U3 TTOYBBI.
Hutpodocdarsl, nx nosydeHne u CBONCTBA.

Crioco0bl XpaHEHHS! 1 BHECEHMS HABO3A.

Pa6otel bycenro u JInbuxa, ux pojib B pa3BUTUU arPOHOMUYECKON

MaprasniieBbie 1 IIMHKOBBIEC YI00pEHHUS.

3anacel Topda B Poccuu u onieHka kauecTBa Topda npu UCIOIb30BaHUN €T0 Ha yI00peHHeE.
Knaccudukanus ynodpenuii no sugam u popmam.

Y no6penus Ha ocHOBE GochaToB aMMOHUS.

OcHoBHBIE (OPMBI COCTUHEHHI KaJIHsI TIOYBHI.

KopneBoe nutanue pacteHuil.

. MukpoynoOpenusi 1 0COOEHHOCTH UX IPUMEHEHUSI.

HaBo3Hnas xuka, ce cocTaB v IPUMEHEHHE.

Posb cepbl B TUTaHUM pacTEHU, €€ COIepKaHUEe B TOYBAX.

HaBos3, ero cocras, BUbl ¥ yI0OpHUTEIbHAS IIEHHOCTD.

. [IpumeneHnne a30THBIX yA0OpEeHUH MO pa3InYHbIE KYIbTYpPHI.

Ponp arpoxuMum B NOBBIIIEHUN TPOIYKTUBHOCTH 3€MJIEJIEINS HA COBPEMEHHOM JTalle.
ChlIpble KalMifHBIE COJIM, UX CBOMCTBA U IPUMEHECHHUE.

Top¢ kak ynobpeHue, ero cocTaB U CBOMCTBA.

[loctynnenue NUTaTeIbHBIX BEIIECTB B pacTeHue. [lornoTurensHas criocOOHOCTh paCTEHHI.
MeuieHHO IeHCTBYIONTNE a30THBIE YI0OpEHHs, CITIOCOOBI UX MOJTYYCHHUS U CBOMCTBA.

. B3aumoielicTBre KaIMHBIX YI0OPEHUH C TIOYBOM.

@uU3HOJ0rnyecKas poJib Kajaus B TMTAaHUU pacTeHU. ICTOUHMKM Kanus 1js pacTeHUH.
[TonmudocdaTel, UX COCTaB U CBOMCTBA.

[ITrunit moMeT Kak ynoOpeHwue, ero COCTaB M CBOMCTBA.

[loyBa Kak UICTOYHUK MUTAHMS JJIs1 PACTCHUI.

B3anmMopeiicTBue MOYEBUHBI U HIMOMUA KAJIBLUS C TOYBOA.

Hcnonp3oBaHue camnporens ¥ BUBUAHUTA Ha yI0OpeHHe.

. Ponp K.A. TumupsizeBa u JI.H. [IpssHuIHMKOBa B pa3BUTUHN YYEHUS O IUTAHUU PACTEHUH.
®ochopubie ynoopenus u ux 3¢pHeKTUBHOCTb.

Bnusinne peakuuu cpejibl Ha pOCT U pa3BUTUE PACTEHUM.

Ponp Mapranna u MouOeHa B MMTaHUU PACTCHHIA.

MarnueBble 1 cepHble YI0OpEeHHUS.

. Mcnonp30BaHue ropoJICKOro Mycopa Ha yao0peHue.

Cpoxku u criocoObl BHECEHHS! y100pEeHUH.

B3aumoneiictBue ¢pocdopHbIX y1oOpeHuil ¢ mouBoil.

N30uparensHOE MOTIOICHUE MUTATEIbHBIX BEIIECTB PACTEHUSMHU.

dusznonoruyeckas peakius Cojeu.

[Tonmyuenue koHeHTpUpoBanHOTO cynepdocdata. Ero cocras u cBoiicTBa.
M3BecTKkOBaHKE TIOYB U U3BECTKOBBIE YI0OpEHHUS.

. IluTaHue pacTeHHMil Ha pa3HBIX CTAOUAX UX pocTa U pa3BuTua. KpuTuueckuil mepuoa u

nepuoa MakCuMaJIbHOT'O HOTpC6J'ICHI/ISI IMMUTATCIIbHBIX BEIICCTB PACTCHUSIMU.

51
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. @ocdatbl MOUYEeBHHBI U aMHIbI (hochopa.
. MonuOieHoBbIe ¥ KOOATbTOBBIE YI0OpEHHUS.



53. OCcHOBHBIE 3Tallbl B pa3BUTUU arpOXUMUMU.

54. Ponpb a30Ta B MUTaHUM PACTEHUI U €ro BIUSHUE HA ypoxKail. A30THBII OOMEH B paCTCHUHU.
55. Ilpumenenue GochopHBIX yIOOPSHHIA.

56. CBolicTBa MUHEPAIBHBIX YI00pEHUIA.

57. Kunxue a30THbIE yIOOpEHUS U CIOCOOBI UX MPUMEHEHHS.

58. Dkonoruueckas pojib MUHEPAIbHbBIX YI00pEHUI U U3BECTKOBAHUS KUCIIBIX [TOYB.

59. Posib KaibIys U MarHusi B MUTAHUU PACTEHUH.

60. CroxxHbI€ YIOOpEHMsI, X TPOU3BOICTBO U CBOMCTBA.

61. [IpousBoacTBO U nmoTpedieHue ynoopenunii B Poccun.

62. PazBuTre arpoXuMuu B 3apyOexHBIX CTpaHax.

63. AMMuauHble y100peHus (TBep/ple), UX MPOU3BOICTBO U CBONCTBA.

64. OcHOBHbIE ITyTH MOBBIIEHUS 3((HEKTUBHOCTH MUHEPAIBHBIX y100pEHUI.

65. AHTaroHu3M MOHOB M (PU3HOJIOTHYECKAs] YPaBHOBEILIEHHOCTb.

66. KoHlieHTprpoBaHHbIE KaJTUIHBIE YIOOPEHMUS.

67. Cuctema ynoOpeHuii B C€BOOOOpOTE.

68. Bo3aymiHoe nuTaHue pacTeHUH.

69. TpoiiHble coKHbIE yI0OpEeHUs, UX IPOU3BOJICTBO U CBOMCTBA.

70. 3HaueHue ynoOpeHHil B MOBBIIIEHUN YPOKaHHOCTH CEIbCKOXO3SHCTBEHHBIX KYIbTYP.

71. Ponb docdopa B mUTaHUU pacTEHUI.

72. Uctounuku gocdopa u ero cojepkaHue B pa3HbIX TUIIAX [TOYB.

73. bopHble U MeHbIE YAOOpEHUS.

74. OCHOBHBIE MEPONPHUATHS MO MPEIOTBPAILIECHUIO 3arpsA3HEHMS I0YB M OKPYKAIOWIEH Cpenpbl
IIpY IPUMEHEHHUH YI00pEHHUIA.

75. PoJib MUKPOOPTraHU3MOB B TUTAHUU PACTEHUM.

76. 3HaueHre 60O00BBIX KYJIBTYP B TMOBBIIICHUH TIJIOOPOIUS TTOYB.

77. Kanuiiapie ynoOpeHus, ux cBoicTBa U 3 (HEKTUBHOCTS.

78. IlpumeHeHne HaBO3a MOJ pa3iIMuYHbIE KYJIbTYphl B 3aBUCUMOCTH OT IIOYBEHHBIX H
KJIMMAaTUYEeCKUX YCIIOBUIL.

79. 3HaueHNEe MUKPOSJIEMEHTOB B TIUTAHUU PACTECHUM.

80. JIBoifHBIE CIIOXKHBIE YI0OpEHHS, UX TMOJIydeHUE U CBOWCTBA.

81. 3enenoe ynobpenue, ero 3pPpeKTUBHOCTh B palloHAX MPUMEHEHHS.

82. 3agaum arpOXMMHH U CBSI3b €€ C IPYTUMU HayKaMu.

83. AMMHUaYHO-HUTpPATHBIC YI0OpEHHUs, CBOWCTBA K 3(PPEKTUBHOCTD.

84. OcoOeHHOCTH TPUMEHEHHUS KAIMHHBIX yIOOPEHM B Pa3sHBIX MOYBECHHO-KIUMATHUYECKUX
30Hax.

85. VI3MeHeHMe CBOWCTB MOYB B CBSA3M C MMTAaHUEM PACTEHUN U IPUMEHEHUEM yI00peHuil.

86. HutpaTtHbie ynoOpeHusi, UX MOJIy4eHHEe U CBOICTBA.

87. Buapl KOMIIOCTOB, UX CBOICTBA U IPUMEHEHHUE.

88. Dkosornyeckue npoOsieMbl, BOZHUKAIOIIME NPU BHECEHUHM OPraHUYECKUX M MHUHEPaIbHBIX
yoopeHuil.

89. Metoauku arpoxumMudeckoro oocienoBanus nous. IlpaBuna or6opa nmouBeHHBIX 00pa3LoOB
JUI ONIPENIENIEHNS UX arpOXUMHUYECKUX CBOMCTB.

90. IIpoBeneHne arpOXUMUYECKUX U3bICKAHUM.

Pesynpratel  3K3aMEHa  ONpEAENAIOTCS  OLEHKAMHM  «OTIMYHO»,  «XOPOIIOY,
«YZIOBIIETBOPUTENBHO», «HEYIOBIETBOPUTEIBHO.

OneHka «OTJIIMYHO» BBICTABIISIETCS CTYAEHTY, KOTOPBIi:

* JIEMOHCTpUpYET TIJIyOOKHE 3HAHHMS OCHOB IIOYBOBEJIEHHs, IIOJHO YCBOWJI
IIPELYCMOTPEHHBIN POrPaMMHBIA MaTEpHUall N0 arpOXMMHUU U OTIMYHO OPUEHTHUPYETCS B HEM,
UMEET OPaTOPCKUE HABBIKY;

* MOKa3aJl CHCTEMaTH3MPOBAHHBIE 3HAHMS, JIETKO BOCIPOU3BOAUT 0a30BbI€ MOHATHS
arpoXUMUN;

* IPaBUJIBHO U apIyMEHTHUPOBAHO OTBETUII HA BOTIPOCHI, C IPUBEAECHUEM IIPUMEPOB;



* BJIaJICET IPUEMAMU PACCYXK/IECHUS U COMOCTABIISIET MAaTEPUAll U3 Pa3HbIX HCTOUHUKOB;

* CBSI3BIBACT TEOPETUYECKHE OCHOBBI JUCLUUIUIMHBI C MPAKTUKOH M JPYTMMHU TEMaMU
JAHHOTO Kypca, a TaKXKe ¢ JPYTUMU JUCIUIUIMHAMY;

* BOCIIPOM3BOJUT U OOBSCHSET yuyeOHBIM Marepuan ¢ TpeOyeMOW CTENeHbI0 HAaydyHOU
TOYHOCTH;

* IEMOHCTPUPYET MPaBUIbHYIO PEUb, TPAMOTHOE, JJOTHYECKOE U3JI0KEHUE OTBETA.

OneHka «XOpoIlI0» BBICTABISIETCS CTYACHTY, KOTOPbIN:

* [IOJIHO OCBOMJI MPEAYCMOTPEHHBIM MPOTPaMMHBIM MaTepual U XOPOIIO OPUEHTUPYETCS
B arpOXMMHH, BBICTYIIAET NP/ ayTUTOPHEN ¢ HEOOIBIINMHU 3aTPYAHECHUSIMH,

* IPaBUJIHHO U apIryMEHTHUPOBAHO OTBETUJ HA BONPOCHI, C IPUBEACHUEM IIPUMEPOB;

* IEMOHCTPUPYET BIIaICHUE METOJAMH U HAaBBIKAMHU C HEOOJIBIIIOHN MOMOIIBIO CO CTOPOHBI
U COTIOCTABJISIET MaTEPUaJl U3 Pa3HbIX HCTOUHUKOB;

* MpPUMEHSET 3HaHUS JUId pelIeHUs MPaKTUYECKUX 3a]ad, CBA3BIBAET TEOPETUUECKHE
OCHOBBI arpOXMMHUU C TPAKTUKOH M JAPYrUMU TE€MaMU JAaHHOTO Kypca, a TaKkke APYyruMH
TUCHMUILTMHAMUY;

* BOCIPOMU3BOAUT M OOBSCHSAET y4yeOHbI Marepuasl ¢ TpeOyeMO# CTEeNeHbI0 HAaydyHOU
TOYHOCTH;

* IEMOHCTPUPYET MPaBUIbHYIO PEYb, TPAMOTHOE, JJOTHYECKOE U3JI0KEHUE OTBETA.

OneHka «yI0BIETBOPUTEIHHO» BBICTABIISIETCS CTYEHTY, KOTOPBIN:

* OCBOWJI NPEIYCMOTPEHHBIH MPOrpaMMHBIM MaTepuai, HO ci1ab0 OpUEHTHpPYETCS B
n3y4aeMoi 001acTy 3HaHUM, BBICTYIAET NEpe]] ay IUTOpUEH C 3aTpyTHEHUSIMU;

* pemiaeT TUIOBBIE 3aJaHHMsI Ha OCHOBE BOCIPOM3BEIEHHUS CTAHJIAPTHBIX AJITOPUTMOB
PEILICHHUS; C TPYAOM BIMBAETCS B pElIEHUE KOJIEKTUBHBIX 33]1a4;

. BOCIIPOM3BOJUT 0a3oBble HOHATUS arpoXvMHH, HO MOKa3bIBAET
HECHCTEMaTU3UPOBAHHBIE 3HAHMS,

* 3HaeT ()parMeHTapHO 0A30BbIE OCHOBBI arPOXUMUU, BOCIIPOU3BOJUT C 3aTPyTHEHUEM;

* JIEMOHCTPUPYET BIAaJICHUE METOAAMU M HABBIKAMH C IOMOIIBIO CO CTOPOHBI, IIOXO
COIOCTAaBIISIET MaTepHall U3 Pa3HbIX HCTOUYHHUKOB;

* JONTyCKAaeT HETOYHOCTHU B ONPEJEIICHUH MTOHATUH, B IPUMEHEHUN 3HAHUH;

* HE yMeeT J0Ka3aTelbHO O0OCHOBAaTb CBOM CYKICHHS Ul PEILICHUS MPaKTHYECKUX
3ajay;

* M3J1araeT MaTepual HeroJIHO, HEMOCIEeJ0BATENIbHO.

O1eHKa «HEy10BJIETBOPUTEIBHO» BBICTABIISCTCA CTYAEHTY, KOTOPBIIL:

* uUMeeT pa3po3HEHHbIE, OeccUCTeMHble 3HaHMs, He crpasisgercs ¢ 50% Bompocos,
IIpe/UIaraéMblX Ha HK3aMEH€;

* B OTBETax Ha BOIIPOCHI JIOIYCKAET CYIIECTBEHHBIE OIINOKH;

* HE YMEET BbIJICJIATh TJIaBHOE U BTOPOCTEIIEHHOE;

* HE MOXET OTBETUTh Ha JIOTIOJIHUTENbHbIE BOIIPOCHI, IPEITI0KEHHbIE IIPEIOoIaBaTelIeM;

* HEYBEPEHHO H3JIaraeT Marepuai, He MOXeT HPUMEHHUTb 3HaHusA Ui peLICHUs
MPAKTUYECKUX aCHEKTOB arpoOXUMUH;

* HE UMEET LIEJIOCTHOTO MPEeACTaBIEeHUs 00 OCHOBHBIX HAIIPABICHUAX arPOXUMHH.

11. YuyeOHO-MeTOAUYECKOE O0ecIIeueHne

a) DNEeKTPOHHBIN y4eOHBI Kypc MO JUCIHUIUIMHE B DICKTPOHHOM YHUBEPCHUTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?id=17726

6) OLIeHOLIHLIe MaTepuajibl TCKYIICTO KOHTPOJA U HpOMe)KYTOQHOﬁ arrecragumnm 110
TUCIUIUIMHE IIPEACTABIEHBI B Kypce Moodle.

B) [li1an ceMuHApCKUX 3aHATHI MO JUCHIUIUIMHE pencTaBieH B Kypce Moodle.

r) [1nan 1a00paTOpHBIX 3aHATHI MO AUCIMIUIMHE NpeIcTaBleH B Kypce Moodle.

,Z[) MCTOHHHGCKHG YKa3aHusA MO0 OpraHu3annuun CaMOCTOSATEILHON pa6OTLI CTYACHTOB
npezacTaBieHbl B Kypce Moodle.



https://moodle.tsu.ru/course/view.php?id=17726

12. Ilepeyens y4ueOHOIi TuTEPaTYpHI U pecypcoB cetu UHTepHeT

a) OCHOBHas JIuTeparypa:

Kugun, B. B. Arpoxumus: yae6Hoe nocobue / B.B. Kugun. - Mocksa : UHOPA-M,
2021. - 351 c. - (Cpennee mpodeccuonansHoe odOpazoBanme). - ISBN 978-5-16-014937-0. -
Tekcr : anmexrponnsni. - URL: https://znanium-com.ez.lib.tsu.ru/catalog/product/1147413—
Pexxum nocryma: 1o noanucke.

0) TOTIOJIHUTENbHAS JTUTEPATYPA:

AsnonuH, H. C. Arpoxumus : YueOHUK 1715 By30B 10 criennainbHocTu "[louBoBenenue u
arpoxumus". - M. : U3narensctBo MockoBckoro ynusepcurera, 1982. - 344 c.

Arpoxumus : [[ns arp. cnen. / b. A. Sroaun, II. M. Cmupnos, A. B. IlerepOyprckuii u
ap.]; Tlox pen. b. A. Sromuna. - M. : Komoc, 1982. - 574 c¢. : i - (YueOHMKH U y4eOHBIC
OCOOUSI TS BBICIITMX CEIbCKOXO3SHCTBCHHBIX YUCOHBIX 3aBE/ICHHIA)

Munees, B. I'. Arpoxumus : [y4eOHUK JUIsl CTYAEHTOB BY30B 0 HampasieHuto 510700
"l[TouBoBenenue" u cneruaibHoctu 013000 "I[TouBoBenenue"] / B. I'. MuneeB; Mock. roc. yH-T
uM. M. B. JlomorocoOBa. - 3-¢ u31.. - Mocksa: 1U3a-Bo Mock. yr-ta: Hayka, 2006. - 719 c., [15]
1. wi.: wi. - (Kiaccuyeckuit yHUBEpCUTETCKHI yIeOHHK)

MypaBuH, 3. A. Arpoxumusi: yaeOHUK : [AJs1 MOArOTOBKM OakaiaBpOB IO HAIMIPABJICHUIO
"Arponomus"] / 9. A. Mypasus, JI. B. Pomoauna, B. A. JlutBunckuii. - MockBa: Akanemus,
2014. - 301, [1] c.: Tabm., puc. - (Bsiciiee obpazoBanue. Cenbckoe x03s1#cTBO) - (bakanaBpuar )

B) pecypchl cetu MHTepHeT:

1. Iousennsrit myseit TT'Y. - URL.: http://www.photosoil.ru/

2. Oomepoccuiickass Cerp Koncymprantllmtoc CrhpaBodyHass TmpaBoBas CHCTEMa.
http://www.consultant.ru

13. Ilepeyenb HHGOPMALMOHHBIX TEXHOJIOT Uit

a) JIMIICH3MOHHOE U CBOOOHO pacipoCTpaHsIeMoe MPOrpaMMHOE 00ECTIICUCHHE:

— Microsoft Office Standart 2013 Russian: makeT mporpamm. Biimrouaer mpHIOKCHHS:
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);

— myOIMYHO OCTyIHBIE oOnaunbie TexHomorun (Google Docs, Anaekc auck u T.11.).

0) MHPOPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DIEKTPOHHBIN KaTajor Hayunon o6ubnnoreku Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIIeKTpOHHAas oubnnoreka (perio3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlaus — http://e.lanbook.com/
— OBbC Koncynbrant cryaenta — http://www.studentlibrary.ru/
— O0pasoBarenbHas mwiatdopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaIbHO-TEXHHYECKOe o0ecneyeHue

Aynuropun Ui MPOBEACHUS 3aHATHH JIEKIIMOHHOTO THUIIA.

Aymuropun Ui TPOBENEHHs 3aHATUH CEMUHApCKOTO THUIA, WHIAMBUIYAIBHBIX U
IPYNIIOBBIX KOHCYJIbTAINI, TEKYILIETO KOHTPOJISA U IPOMEKYTOYHON aTTeCTallUK.

[Tomerenus st cCaMOCTOSTENILHOM pabOThl, OCHAIIEHHbIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYIIOM K ceTd MHTepHeT, B 3JIEKTPOHHYI HMH(POPMAIMOHHO-00Pa30BaTENbHYIO Cpey U K
MH(POPMAIIMOHHBIM CITPABOYHBIM CUCTEMaM.


http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

15. Undopmanus o paspadoTunkax
Crnupuna Banentnna 3axapoBHa, K.0.H., JIOIICHT, Kadeapa MOYBOBEACHUS M 3KOJOTUU
nouB b, moueHT.
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