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1. [Inanupyemble pe3yabTaThbl 00y4eHHs MO AUCHUININHE, COOTHECEHHbIE ¢ IVIAHUPYEMbIMU
pesyiabTatamu ocBoenuss OIIOII

1.1. Heap 1 3a1a4n TUCHUTLIIHHBI

Hean AMcUNIMHBI
Bakanasp o Hanpasnenuto moarotoBku 35.03.03 Arpoxumust 1 arpornoyBOBEICHUE JOTDKEH OBITh
MOJrOTOBJIEH K PEIICHUIO 33Jad MPOo(pEeCCHOHAIBLHONW JEATEIbHOCTH CIEIYIOIIEro THUMa: MPOU3BOA-
CTBEHHO-TEXHOJIOTUYECKOM.

Heap pucunauHbl — GOPMHUPOBATH MIPECTABICHHS, TEOPETUUECKUE 3HAHUS, TPAKTUYECKHUE yMe-
HUS ¥ HABBIKH 10 ONITUMH3AIIMHA MUHEPATLHOTO ITUTAHUS CEIbCKOXO03HCTBEHHBIX KYIbTYP Ha OCHOBE pa-
LMOHAIBHOTO NMPUMEHEHHS] MUHEPAIbHbBIX, OPTAaHUYECKUX YIOOPEHUI U MEIUOPAHTOB C YUETOM MOY-
BEHHOTO IUIOAOPOAUS U KIMMATHYECKUX YCIOBUH.

3agauu AUCHMILIMHBI:

- U3YYUTh XUMUYECKUN COCTAB PacTEHHIA, MUHEPAJIbHOE MUTAHUE PACTCHUH M METOJIBI €r0 PETYIHPO-
BaHUS,;

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

- OCBOUTH METOJIBI OMpPEICICHIS HYXKIaeMOCTH TOYB B XUMHUYECKON MEIUOpaIliu, 103, aCCOPTH-
MEHTa, COCTaBa, CBOMCTB U crioco0a MpUMEHEHHs METHOPAHTOB;

- O3HAKOMUTH CTYJICHTOB C BHJIaMH, CBOMCTBaMH, (hopMaMH U CIIOCOOaMU MIPUMEHEHUS YAOOPEHHUIA,
TpaHcopMaIuu uX B TIOYBE,

- U3Y4YHUTh TEXHOJIOTUU XPaHEHUs, TTOATOTOBKH M BHECEHUS OPTaHMYECKUX U MUHEPAIBHBIX yI00pe-
HUIA;

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

1.2. KomneTeHMU U MHAMKATOPHI UX JOCTHKEHHU I

OIIK - 5. Crioco6eH K y4acTHIO B TPOBEACHUH SKCIIEPUMEHTAIBHBIX UCCIIEI0BAaHM B MpodeccuoHanb-
HOM JIeATENBHOCTH.

Kon n nHaumenoBa- ®dopmupyembie 3YH
HUE UHJUKATOpa J0-
CTHKEHUSI KOMIIE- 3HAHUS yMEHUs HaBBIKU
TEHIIUU

N-1omnxk-s [IpoBogut | O6yvaromuiicss nomkeH | OOyuatommiicss nomwkeH | OOyuarommiicss JOKeH
nabopaToOpHbIE  aHa- | 3HATh: XMUMHYECKHHA CO- YMETh: OIIEHUBATh W | BIAJETh: METOAAMH U
JU3bI 00pa3I0B MOYB,

b CTaB (DJIEMEHTHBII U Be- | HCTIOJIB30BAaTh PE3yJib- | HABBIKAMH ~aHAJTUTHYE-
pacTeHuil U ymoope-

IICCTBEHHBII) OCHOBHOM | TaThl arpOXUMHYECKHUX | CKOM pabOThI 1O oOmpe-

i ¥ MOOOYHOM MPOJYKIMK | aHAJIKW30B MOYB, pacTe- | ACJICHUIO arpoXxuMuye-
OCHOBHBIX CEJIBbCKOXO- | HUM W yHOoOpeHMil — | CKMX TIOKa3aTesel, uc-
3s1cTBeHHBIX KynbTyp — | (B1.0.03-VY.1) MOJIb3YEMBIX npu
(b1.0.03-3.1) OLICHKE IJI0A0POUS

[IOYBEI, KayecTBa, O€3-
OIIACHOCTH M TEXHOJO-
THYSCKHUX CBOMCTB CElIhb-
CKOXO3SIUCTBEHHOM ITPO-
aykuud — (b1.0.03-H.1)




2. MecTto aucuumjinnbl B crpykrype OITIOIT

JuctumimHa «ATpOXUMHS» OTHOCHTCS K 0053aTEIbHON YacTH OCHOBHOM MpodeccroHalbHOM
00po30BaTEILHOM MPOrpaMMbI OakajgaBpuaTa.

3. O0béM AUCHUIINHBI U BBl y4eOHOH padoThI

O0BeM TUCHMILINHEI cocTaBisieT 6 3aueTHble equHUIEl (S3ET), 216 akaneMuueckux 4acoB (fajee
qacoB). JlucuunnnHa nzydaercs B 5, 6 cemecTpax.

3.1. Pacnpenesienue o0beMa TMCUMILIMHBI IO BHAaM YueOHO padoThl

Bun yuebnoi paboThl KomnuecTBo yacos
KonTakTHas pa6ora (Bcero) 108
B ToMm uncne:
Jlexmuu (JI) 40
ITpakTnueckue 3ansatus (113) -
Jlabopartopusie 3ansTus (JI3) 68
CamocTosiTe1bHasi padota o0yuawmmxces (CP) 81
KoutpoJsb 27
Hroro 216
3.2. Pacnpenesnenne y4e0HOro BpeMeHH 110 pa3aeiaM U TeMam
B Tom uncne .
KOHTaKTHas padoTa =
Ne HaumenoBanue pasnena u Bcero B §
TEMbI TeM 4acoB e 3 m CP é
1 2 3 4 5 6 7 8
Beenenue 4 2 - - 2 X
Paznen 1 XuMuueckuii cOCTaB M MUTAHUE PACTEHUN
1.1 XI/IMI/I‘ICCKI/II/IVCOCTaB Y TIATa- 30 6 13 i 6 X
HUE pacTeHUN

Paznen 2 CpoiicTBa MOYBBI U XUMHUYECKAs MEJTMOPALIMS B CBSI3U C TUTAHUEM PACTEHUM U
IpUMEHEHHEM YA0OpeHHi

CBolicTBa OYBHI B CBA3U C
2.1 | nuTaHKMEM pacTeHUM U Npu- 30 6 14 - 10 X
MEHEHHEM YI00peHUM

XuMHuecKas MEJIMOpaLUs

2.2 | mouB (M3BECTKOBAHME U THII- 24 4 10 - 10 X
COBaHME)
Paznen 3 MunepasibHbie y100peHHs
3.1 | A3otHble ynoOpeHus 12 2 4 - 6 X
3.2 | ®ocdopHbie y1oObpeHus 13 3 4 - 6 X
3.3 | Kanmiiaslie ynoopenus 12 3 4 - 5 X
3.4 | MukpoynoOpenus 9 2 2 - 5 X
3.5 | KommiekcHbie ynoOpeHus 7 2 2 - 5 X
Paznen 4 Oprannueckue ynoopeHus
4.1 | Oprannueckne ynobperns | 32 \ 4 | 6 | - | 22 | X

Paznen 5 Dxosorust npuMeHeHus y1o0peHni

5




51 TexHoI0rUM XpaHEeHUS " 10 4 4 ) ’ X
pUMEHEHHsI y100peHui

59 DKOJIOTHYECKHUE ACTIEKTHI 6 ) ’ ) ’ X
pUMEHEHHsI y100peHui
KoHTtponb 27 X X X X 27
OO6mas TpyI0eMKOCTh 216 40 68 - 81 27

4. CTpyKTYpa H coJepKaHue TUCHHITHHBI
4.1 Conepxxanue Q¥ CUUILTHHBI

BBenenue

3HaueHUEe XUMU3ALUHU 3EMJIEIETNS B YCKOPEHUH HAYYHO-TEXHUUYECKOTO IIPOrpecca U NHTEHCH-
(buKanuy cenbCKOX031UCTBEHHOr0 MPoun3BoAcTBa B Poccuu u npyrux crpanax. CocTosiHUE U TIEPCIeK-
TUBBI IPOM3BOJICTBA U MPUMEHEHUSI MUHEPAIbHBIX YAOOPEHH, XUMHUYECKUX MEINOPAHTOB, HAKOTLIE-
HUS U UCTIOJIb30BaHUSI MECTHBIX yA00peHuit B Poccun u npyrux crpanax. Llens u 3agaun arpoxumuye-
CKOT'0 0OCITY>KUBAHUS CEIbCKOTo X03s1iicTBa B PD. 3HaueHne MUHEPaTbHBIX, OPTaHUYECKUX YI00pEeHUI
Y XMMHUYECKHX MEJIMOPAHTOB B MOBBIIIEHUN YPOKANHOCTH CEIbCKOXO35MCTBEHHBIX KYNbTYp, YJIy4dIlle-
HUM Ka4ecTBa MPOJYKLUUHU U IJIOJOPOIHS MOYBBL. 3aBHCUMOCTD JIEHCTBUS YAOOPEHHH OT KOHKPETHBIX
MTOYBEHHO-KJIMMATUYECKUX YCIOBUM M OCYIIECTBIECHUE KOMIUIEKCA arPOHOMUYECKUX MEPONPHUATHH -
CHCTEeMbl 00pPa0OTKU MOYBHI, BBEICHUSI MHTEHCUBHBIX COPTOB, OOPHOBI C BpEaUTENIMH, OOJIC3HIMU U
COpHSIKAMH, pallMOHaJIbHBIX CEBOOOOPOTOB, OPOIICHHUS, MEIHOpalMi U MexaHnuzanuu. IIpeamer, me-
TOJIBI, LIEIH U 33124 arpOXMMHUHU, B3aUMOCBS3H €€ C APYTUMH arpOHOMUYECKUMHU U OHMOJOTHYECKUMHU
HayKamH. 3Ha4eHHe XUMUH, GU3UKU U MAaTEeMAaTUKH JIJIs JaJIbHEHIIIET0 pa3BUTHSI arpOXUMHUH. ATpoxu-
MU - HaydyHas OCHOBAa XUMU3aIMK 3emienenus. Opranuszaius 1 pa3BUTHE arpoXUMHUYECKOTo 00CITy-
YKUBaHMSI CEIBCKOX035HCTBEHHOTO TTPon3BoACTBa B PD. Mcroprueckuit 0030p pa3BUTHS arpOXUMHH B
P®. Pons 3apybexusix (K.-b. byccenro, FO. JIubux, I'. I'enspurens u 1p.) u poccuiickux yuensix (.M.
Mengaenees, A.H. Ourensrapar, K.A. Tumupszes, K.K. I'enpoiin u p.) B pa3BUTUN YUEHUS O TUTAHUU
pacteHuil u npumenenun ynoopenuid. Ponp akagemuka J[.H. [IpsHuniHrKOBa Kak OCHOBOIIOJIOKHUKA
poccuiickoi arpoxumun. DU3MOJIOrO-OMOXMMHUYECKOE HaIpaBjieHUE, co3aaHHoe akaaemukoMm J[.H.
[IpsAHUIITHUKOBBIM, KaK OCHOBA Pa3BUTHsI POCCUMCKON arpOXUMHHU. [IOCTUKEHHSI COBPEMEHHOMN arpoXu-
MUH U TIEPEAOBOM NMpakTHKU B Poccuu u 3a pydekom.

Pa3nea 1. XuMu4yecKkux cOCTaB M MUTAHUE PACTEeHMI

XHUMHYECKUH COCTaB PACTEHUNH. XUMUUYECKHE AJIEMEHTHI, HEOOXOAMMBbIC pacTeHUsIM. PacTenus -
KOHLIEHTPATOPbI OTAEIbHBIX XUMUUYECKUX 371€MEHTOB. CoziepkaHNe OCHOBHBIX OpPraHMYECKHX BEIIECTB
B pAacTeHMIX. Makpo-, MUKPO- U YJIbTPAMUKPOIJIEMEHTBI, X POJIb B TUTAHUU pacTeHU. BiusHue ycno-
BU MHUHEPAJIBLHOTO MUTAHUS Ha COJIep)KaHHe OCNTKOB, )KUPOB, YIIICBOJOB U JAPYTUX BaXKHBIX OpraHuve-
CKHMX COEIMHEHMH, ONPEACIIAIONINX KaueCTBO YPOKAEB CEIbCKOXO03IUCTBEHHBIX KYIbTYP.

Co3aHue ONTUMANbHBIX YCIOBUN MUTAHHS PACTEHUN U CIIOCOOBI €r0 PEryJIMpPOBaHUS C TIOMO-
1IbI0 yIOOPEHU U METHOPAHTOB - TJIaBHAS 3a/1a4a arpoOXUMHH.

CopneprxaHue ¥ COOTHOIICHUS SJIEMEHTOB MUTAHUS B PACTCHUSX, ONOIOTUYECKUI U XO35CTBEH-
HBII BBIHOC ITUTATEIbHBIX 3JIEMEHTOB CEIIbCKOXO03AMCTBEHHBIMH KYJIbTYPaMH, IIOHATHE O KPYTOBOPOTE
u OanaHce BELECTB B 3eMJICICIIUN.

Pa3Butre npencraBineHus O NOCTYIUIEHUH UTATENbHBIX BEIIECTB U UX YCBOCHUN PACTEHUSIMM.
Hcropus mpeacTaBieHUl 0 MeXaHU3Max MOCTYIUIEHUS 3J1€MEHTOB. POpMBI COCIMHEHUH, B KOTOPBIX
pacTeHus MOTJIONIAIOT 3JIEMEHTHI MUTaHus. V30upaTreabHOCTh MOTIIOIEHNS HOHOB pacTeHusIMuU. Teopus
MIOTJIOIIEHUS 3JIEMEHTOB NUTaHus. CBOOOIHOE MPOCTPAHCTBO, ANOILUIACT U CUMILIAcT. Poib uTomas-
MaTHYeCKOW MeMOpaHsbI (IJIa3MaJIeMMbl) B TIOTJIOIICHUH 3JIEMEHTOB MTUTAHUS.

BnusiHue ycnoBuil BHEIIHEW cpenbl (KOHLIEHTpAlUMM MUTATEIbHOTO PAacTBOPA, COOTHOLIEHMS
MaKpO- 1 MUKPO3JIEMEHTOB B [IUTATEJIBLHOMN CPEZie, BIAXKHOCTH MIOUYBBI, a3palliy, TEIJIa U CBETA, peaKLun
cpenbl, GU3NOIOTUYECKOH peakluy coiei, MOYBEHHBIX MUKPOOPTaHM3MOB) Ha IMOCTYIJIEHUE TUTATENb-
HBIX BENIECTB B pacTeHusi. HekopHeBoe nutanue pactenunii. OTHOIIEHUE PACTEHUH K YCIOBUSAM MUTAHUS




B pa3HbI€ MEPUO/Ibl BEreTalliu, IEPUOJAUYHOCTh MUTAHUS pacTeHUu. PacTurenbHast 1MarHOCTUKA MUTA-
HUs pacTeHnid. KoMIuiekcHas AMarHOCTUKA M €€ UCIOJIb30BaHUE JJIs ONTUMU3AIUU TUTAHUS PACTEHUI
MIPU PA3IUYHBIX TEXHOJIOTUSAX BO3/IEIIBIBAHUS CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYP.

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

CgoiicTBa MOYBHI B CBSAI3U C MUTAHUEM PACTEHM M IPUMEHEHUEM YI00peHuil

CocraB nouBsl. Ponb ra3oBoi, )uAKOW U TBEPJON YaCTH MOYBBI B TUTAHUK PACTEHUH U TpaHC-
dbopmaruu ynoOpenuil. MunepanbHas 1 OpraHuYecKasi 4acTy MOYBBI KaK HCTOUHUKH 3JIEMEHTOB MTUTa-
Hus. ComeprkaHue DJIEMEHTOB MUTAHUS PACTEHUHN B Pa3UYHBIX (PPaKIUSIX MUHEPATHHONW YaCTH TTOYBHI.

XUMHUYECKUE COECTMHEHHUSI TTOYBBI, COAECPIKALIUE SJIEMEHTHl MUTaHUsl pacTeHuil. OpraHudyeckoe
BEILIECTBO MOYBBI U €ro 3HaueHue A mioaopoaus. ConepkaHue MUTATENbHBIX 3JIEMEHTOB U UX J0-
CTYNHOCTh PAaCTEHUSM B pa3HbIX NouBax. [loTeHIManpHOE M aKTyalbHOE TUIOJOPOANE TIOYUBBI, IPYIIIH-
POBKa MOYB 10 YPOBHIO aKTYaJIbHOTO TUIOOPOIUs. XMMHUYECKHE U OMOIOTUYECKUE TIPOIECCHI B TOYBE
U UX POJIb B MPEBPAIlIEHNN MUTATENbHBIX BEIIECTB U MOBBIIIEHUH 3(PPEKTUBHOTO aKTyaIbHOIO IJI010-
pOoaUsI IOYBHI.

Buapl mornoTutenbHONH CIOCOOHOCTH MOYBBI, X POJIb BO B3aUMOJIEHCTBUU MOYBHI C yI10OpEHHU-
SMH U B TIUTAHUU PACTCHHN. 3HAUCHUE KOJUIOMIHON (paKIMK MOYBBI B MPOIECCAX B3aMMOJCHCTBUS
MOYBHI C YAOOPEHUSIMHU U PACTEHUSMHU.

CocraB U CTpOCHHE TOYBEHHOTO MOTJIOMIAIOLIEr0 KOMIUIEKCA, POJib B MUTAHUM PACTeHUI, mpe-
BparnieHuu ynoopenuii. OCHOBHBIC 3aKOHOMEPHOCTH B3aUMOACHCTBHUS yI0OpEHU, MEIIMOPAHTOB U pac-
TEHUH C MOYBEHHBIM MOTIIOMAIIINM KoMIUIeKcoM. OOMeHHOe U HEOOMEHHOE MOTJIOICHHE MOYBOM Ka-
THOHOB. EMKOCTb IOTJIOIIEHHS U COCTAB MOTJIOIEHHBIX KATHOHOB B Pa3HbIX MouBax. OOMeHHOE NOoTJIo-
ICHUE aHUOHOB.

Peakius mous, ee poJib B MUTAHUM PACTEHUHN U MPUMEHEHUH YI00pEHUN U METHOPAHTOB. Bubl
KHCIIOTHOCTH TTOYBHI (aKTyallbHasi, 0OMEHHas1, TuaponuTHyecKas). CTerneHb HaCHIIIEHHOCTH MTOYB OCHO-
BaHUAMU. bydepHas crnocoOHOCTh MOUBBI. ArpOXMMHUYECKasl XapaKTePUCTHKAa OCHOBHBIX THIIOB MOYB
P®. ITytu tpanchopmaruu a30THBIX, POCHOPHBIX, KATUHHBIX U IPYTUX COCAUHEHUN B IOYBAX U JIO-
CTYITHOCTb MX pacTeHUsM. Poiib arpoXuMHUecKoro aHaian3a Mous JiIsl OLIEHKH 00eCcIieYeHHOCTH pacTe-
HUH 2JIEMEHTaMHU IMUTAHUS, ONPEICTICHIS K KOPPEKTHPOBKU UX MOTPEOHOCTH 103 yIOOpEHUIA.

XuMHYecKasi MeJTHOPALMSA M0YB (M3BeCTKOBAHME M THIICOBAHUE)

bananc kanbiusi 1 MarHus B 3eMJICACINK U IIYTH €T0 peryinpoBanus B Poccuu u apyrux crpa-
Hax.

OTHOLIEHUE Pa3TUYHBIX CEIbCKOXO3WCTBEHHBIX PACTEHUNW U MHUKPOOPraHU3MOB K pEaKIUU
ITOYBBl. JHAYEHUE KaNbLUs U MarHus JUIs MUTaHUs pacTeHUil. MHOTOCTOpOHHEEe IeCTBHE U3BECTH Ha
noyBy. HelTpann3anuss KUCIOTHOCTH. Y CTPAaHEHHE TOKCHUUYECKOTO JIEUCTBUS AJFOMHHUSA U MapraHua.
Koarymsius moYBeHHBIX KOJUIOMJOB U YIAYUIIEHHE arpOXUMHUYECKUX M arpoU3HUECKUX CBOWCTB
MOYBHI, BrusiHuEe M3BECTH Ha PA3JIOKEHHE OPTaHUYECKOTO BEIIECTBA M MOOMIIM3AIUIO MUTATEITHHBIX
3JIEMEHTOB MOYBHI. BiusiHUE U3BECTKOBAHUS Ha JOCTYIMHOCTh MaKpPO- U MUKPOAJIEMEHTOB PACTEHUSIM.

Omnpenenenre HEOOXOUMOCTH U3BECTKOBAHUS U 036l H3BECTH B 3aBUCUMOCTH OT KHUCJIOTHOCTH
U IPAHYJIOMETPUYECKOIO COCTaBa IMOYBBI, COAEPKAHMS TyMyca, BUJa PaCTEHHUI M COCTaBa KyJbTyp B
ceBooOopoTte. CriocoObl U CPOKH BHECEHHSI U3BECTKOBBIX YAOOPEHHIA B IOUBY.

Buibl n3BeCTKOBBIX yA0OpeHUH (TBEp/IbIe U MATKHE H3BECTKOBBIC TOPOIbI). Miconb30BaHue OT-
XOJIOB MTPOMBIIIJICHHOCTH ISl U3BECTKOBAHUS TIOYB. ATPOTEXHHUYECKHUE TPEOOBAHUSI K M3BECTKOBBIM
ynoopenusiM. HopmaTuBBI OIleHKHM KauecTBa U3BECTKOBAHUSA. [ TUTEILHOCTD IEHCTBHS U3BECTH. Menu-
OpaTUBHOE, TOJICPKUBAIOIIECE M OIEPEkKAIONIee N3BECTKOBAHNUE KUCIBIX MOYB. DPHEKTUBHOCTD U3-
BECTKOBAHUS TMOYB B PA3IUYHBIX CeBOOOOpoTax. OCOOCHHOCTH M3BECTKOBAaHUS B CEBOOOOPOTAX CO
JTHHOM ¥ KapToderneMm. 3HaueHHE N3BECTKOBAHUS KHUCIBIX MMOYB MPU UTUTEILHOM MPUMEHEHUH (HU3HO-
JIOTUYECKHU KHUCIIBIX MUHEPATBHBIX y100peHuit.OkoHoMHuueckas 3(pPpexkTuBHOCTh U3BecTKOBaHus. Cro-
COOBI U MPUEMBbI TTOBBIIICHHS 3()(HEKTHBHOCTH M3BECTKOBAHUS. XUMUYECKAsT MEITUOPAIUS COJOHIIOB -
OCHOBHOE YCIJIOBHE IOBBIIIEHUS IUIOJOPOAMS MOYB CO ILIEJIOYHOM peakuuen. I'mrcoBaHue kak mepa
YIIy4IIEeHUsI CONIOHIIOB. VI3MeHeHMsI, BBI3bIBAEMbIC B TTOUBE TUTICOM. DPPEKTUBHOCTH TUricoBaHus. Oc-
HOBHbBIE MaTepHalibl, IPUMEHsEMbIE JJIs TUIICOBaHUS MOYB. J{03bl, CPOKU U CIOCOOBI BHECEHUS THUIICA.



Jlpyrue crnocoObl, HCIIOb3YEMbIE Il METMOPAIMH COJOHIIOBBIX MOYB. Y T0OpeHHEe TUIcoM 0000BBIX
Tpas. [Ipuemsbl noBeieHUS 3PHEKTUBHOCTH TUTICOBAHMUS.

Pa3nen 3. MunepajibHbIe y100peHus

[Tonsitue 06 ynobpenusx. Bunbt u popmer ynoOpenuii. [leficTByromee BemecTBO U 10361 y100-
penuii. [TonsiTue o cpokax u croco6ax BHeceHus. Kinaccudukarus ynoopenuii. Y 100peHust MECTHBIC U
MIPOMBIIIJICHHbIE, MUHEPAIbHbIE U OPraHUYECKUE, MPOCThIE U KOMIUIEKCHBIE, MPSMOT0 U KOCBEHHOTO
JEUCTBUA.

A30THBIE Y100peHus

3HavyeHue npobaemsl a30Ta B 3emiienenuu B cBete yuenus [I.H. I[Ipsaumuukosa. Pons azora B
pactenusx. OcCOOCHHOCTH MUTAaHUS PACTEHUH aMMOHUNWHBIM U HUTPATHBIM a30ToM. CojiepkaHue a3oTta
B [I0YBE U JUHAMHUKA ero coequHeHui. [Ipomneccel aMmMmoHundukannm, HUTpUPHUKALIUU U JeHUTpU(DUKa-
nuu. KpyroBopot u 6ananc azota B nmpupoze. bamanc azora B 3emuenenuu. Oukcamusi a30Ta aTMO-
cdepsl. 3HaueHne 0000BBIX pacTeHUI B 000TAIICHNH MTOYBHI A30TOM U TMOJIYYE€HUH MPOTYKIIUU C BBICO-
KHUM cojiepkanrem 0enka. Kimaccudukanus a3oTHbIX ynooperuii. OCHOBHBIC (hOpPMBI a30THBIX, yI00pe-
HUH, UX TPOU3BOJICTBO, COCTaB, CBOWCTBA M IpUMEHEeHHEe. AMMHayHast cenuTpa. CepHOKUCIIBIA aMMO-
Huii. Cynbhatr aMMOHUSI-HATPUS, XJI0pu1 aMMoHus. XKuaKuii aMMHuaK, aMMrAaqHasl BOJIa 1 aMMHUAaKaThI.
HatpueBast u kanbiiueBas cenutpel. MoueBrHa, kapOamunoammuaunas cenutpa (KAC). MennenHoeit-
CTBYIOILIME a30THBIE yI00peHus. BiusiHue a30THBIX YA0OpEeHU Ha peaklInio TOYBEHHOT0 pacTBopa. Mc-
MOJIb30BaHKE PACTEHUSIMH a30Ta yJ0OpeHUil U ero npesparieHus B nouse. [lorepu azora ynobpenuii u3
nmouBsl. [I[puMeHeHre HHTrHOUTOPOB HUTPU(DHUKAIIMN VIS TIPEIOTBPAIICHUS TTOTEph a30Ta. D HEeKTHB-
HOCTB pa3IMYHbIX ()OPM a30THBIX YIOOPEHUH B 3aBUCUMOCTH OT CBOMCTB ITOYBBI, BUJIa PACTEHHI U CIO-
coba BHeceHUs ynoOpeHuid. J[03b1, cmocOObI M CPOKH BHECEHHS a30THBIX yJIOOPEHMM TOJI OCHOBHBIE
CEeNTbCKOXO035IICTBEHHBIEC KYIbTYPHl. BIusHIE a30THBIX yIOOpEeHUH Ha ypojkall pa3NUYHBIX KYJIbTYp U
€ro KauecTBO. 3HAUEHHE MO3IHUX MOJKOPMOK a30TOM JUIsl YIyUIICHHUs Ka4eCTBa 3€pHA MILIEHUIIBI U IPY-
rux KyabTyp. IlyTi noBeimenns 3¢ (heKTHBHOCTH a30THBIX YI0OPEHUH.

DochopHbie y100peHus

[Ipobnema ocdopa B 3emienenuu u nyTH ee perrenus. Poib pocdopa B xu3nu pactenuit. Mce-
TouHuKH docdopa A pactennit. BHemnue npusHaku ¢hochopHOro rojgonanus y pacreruit. [loctymn-
nenue hocdaroB B pacTeHus 1 BBIHOC hocdopa ypoxkaem. Conepxanue u GopMsl coetnHeHH pocdopa
B noyBax. KpyroBopot ¢ocdopa B npupojie, 6ajlaHC ero B 3eMJICACIIUA U XO3SHUCTBE.

Cripbe ans mpou3BocTBa GochopHBIX yaoOpeHuii. MectopoxaeHue anatuToB U Gochoputon
B Poccun u npyrux crpanax. @ocopHuTsl U anaTUTHl Kak ChIpbe IS (pochaTHOM MPOMBIIIIICHHOCTH.
CriocoOblI mosryyeHust, COCTaB U CBOMCTBa (hocopHbIX ynodpenuil. Cynepdocdat npoctoii 1 TBOMHOM,
TPaHyJIUPOBaHHBIA U mopomkoBUAHBIN. [Iperunurar. Cynepdoc. Tomacuiak, Tepmodocdartsi, oc-
¢aruutak, odechropennsiit pocdart. [lomdocdarsl. Mcnonp3oBaHue 0TX010B TPOMBIIIIICHHOCTH, CO-
nepxxamux pochop. PochoputHas Mmyka u ycioBus 3QPEKTUBHOTO €€ MPUMEHEHHS. 3HaYeHHEe paboT
POCCHICKHMX YYEHBIX 1O 3TOMY Borpocy. I1yTu noBeimenus 3¢pGeKTuBHOCTH (POCHOPUTHON MYKH.

BaumopeiictBue dhochopubix ynoOpenuii ¢ mouBoi. [lormomenne pocharos mouBamu c pas-
nruHoM peakuuei cpensl. [locneneiicteue pochopHbIx ynodpenuid. J[03b1, CpOKH U CIIOCOOBI BHECEHUS
dhochopHBIX yI0OpeHUH MO pa3IMUHbIE CETbCKOXO03AUCTBEHHBIC KYIbTYpHI. [[pumenenne ¢hochopHbIX
ynoOpenuii B 3amac. JlokanpHOe BHeceHUE - Hanbosee 3(pPeKTUBHBIN cr1oco0 MCIOIb30BaHUs CyIIep-
docdara. 3nauenne GocHOpHBIX yIOOPEHU B MOBBIIICHUH YPOXKast OTACIBHBIX CEIbCKOXO03SICTBEH-
HBIX KYJIBTYp U YJIYYLICHUH €r0 KaueCTBa B PA3IUYHBIX TOYBEHHO-KJIMMATHYECKHX 30Hax Poccun.

Kaumniinbie yno0peHust

Ponpb xanusd B xu3Hu pacreHuil. ConeprkaHue Kanusi B ypoKae OTIAENIbHBIX CEIbCKOXO031CTBEH-
HBIX KyJbTyp. BHEIIHNE Mpr3HaKku KAJIMMHOTO rojiofganus y pacteHuid. Coaepkanue u GOpMbI Kanus B
noyBax. KpyroBopot kanus B mpupoje, 6ajaHc ero B 3eMJIEACINH U X03IHCTBE. MeCTOpOXKAeHUS Ka-
JTMHBIX cosiel B Poccun u apyrux crpanax. CeIpble KaTuWHbBIE COJU: CUJIbBUHUT, KAPHAJIAT, KAUHHUT,
MOJIUTAJINT, JTaHTOeiHUT U Ap. Kimaccudukarms kamuiHbIX y10OpeHuid, UX cOCTaB, CBOMCTBA U IPUMeE-
HeHue. XIJIOPUCTHIN KaJIM - OCHOBHOE KaluiiHoe yoopenue. CrocoObl OIyIeHHS XJIOPUCTOTO KaIus
U3 CHJIBBUHHTA U yJydllleHHe ero (usnueckux cBoUCTB. 40%-Has kanuiiHas conb. CepHOKUCIBIN Ka-
nuii. Kanmu-maraesus, Kaimmar, KalTlui-3JIeKTPOJIUT, [IEMEHTHAs MbUTb. 30J1a KaK yI00peHue.



B3anmopeiicTBie KalMWHBIX YAOOpeHMH C MOYBOW. 3HaueHHE COJCPKAIIMXCA B KaJMHHBIX
yI0OpEeHUsIX XJIOPUAOB, Cyab(})aToB, HATPUS U MarHus JUIsl pa3Nu4HbIX pacTeHuil. [Ipumenenue kanuii-
HBIX yIOOpEHUI B 3aBUCHMOCTH OT OMOJIOTUYECKUX 0COOCHHOCTEH PAaCTeHUI U MMOYBCHHO-KIMMaTHYe-
CKHX YCJIOBHH. BiusiHMe OpraHndeckux yaoOpeHuid, i3BECTKOBAHUS U IPYTUX YCIOBUM Ha A (HEKTUB-
HOCTh MPUMEHEHHs KaTMHHBIX ynoOpeHuit. Jlo3bl, CpOKH M CIOCOOBI BHECEHUS KATMMHBIX y10OpeHui
MO/ pa3IuvHbIC KYJbTYPhI. BiausHue KaauitHbIX y100peHuii Ha yposkail 1 Ka4eCTBO MPOTYKIIMH OTACIb-
HBIX CEJIbCKOXO03MCTBEHHBIX KYJIbTYp B Pa3IUYHbIX TOYBEHHO-KIMMAaTH4YEeCKUX 30Hax Poccuu.

MuxkpoynoopeHus

3HavueHre MUKPOIJIEMEHTOB 1Jisi pacTenuil. ConepkaHue OTACIbHBIX MUKPO3JIEMEHTOB B pacTe-
Husx. Coneprkanue 1 GopMbl MUKPOAJIEMEHTOB B o4Bax. OyHKIIUU OT/IEIbHBIX MUKPO3JIEMEHTOB (60D,
MeJb, MapraHel, MOJMOJICH, IUMHK, KOOaJIbT) B pacTeHUsIX. Y 00peHus, coaepxaimue 00p, MapraHerl,
MeZb, MOJIMOAEH, LIMHK U Ipyrue MukposiaemMeHTsl. [lonumukpoynoOpenus. Ponb Mukpoynodpenuii B
MOBBIIICHUHN MPOJYKTUBHOCTU CEIHCKOXO3SMCTBEHHBIX KYJIBTYP B Pa3jIUYHBIX MOYBEHHO-KJIMMATHUE-
CKHX 30Hax cTpaHbl. J[03bl, CPOKHU U CITOCOOBI IPUMEHEHHUSI MUKPOYA00pEHUH B CBSI3U C MOYBEHHO-KIIH-
MaTHYECKUMH YCIOBUSAMHU U OMOJIOTHUECKUMH OCOOCHHOCTAMU KyabTyp. [Ipuembl nosbimeHus 3¢ dek-
TUBHOT'O IPUMEHEHUSI MUKPOYI00pEeHUH.

KommnexkcHble y1o0penust

[ToHsITHE O KOMITJIEKCHBIX YAOOPEHUSX (CI0KHBIE, KOMOMHHUPOBAHHBIE i CMEIIIaHHBIC). ATPOHO-
MHYECKOE U 3KOHOMUYECKOE 3HaUCHHE KOMIUIEKCHBIX y00peHuii. CriocoObl MoyryueHusl, COCTaB, CBOM-
CTBa ¥ PUMEHEHNE KOMIUIEKCHBIX yaoOpenuil. AMModoc u 1uaMModoc, aMMOHU3UPOBAHHBIN cymnep-
docdar, xanuitHas cenurpa, nonudocdarsl aMMOHUS, a3odoc, azopocku, HUTPo(oc U HUTPOPOCKH,
HUTpoamMModoc U HUTpoammodocka, kapooammodocsl, monudocdaTsl Kaus 1 aMMOHUs, pocdaTs MO-
4yeBUHBI. BOpHBIN 1 MonMOIeHN3upOoBaHHbIHN cynepdocdarsl, Mmarauitammonuiiocdar. XKunkue u cyc-
MeH3UPOBaHHbBIC yA00peHus. [lepcrekTuBh MpUMEHEeHHsI KOMIUIEKCHBIX ynoopennii B Poccun. Tykoc-
MECH, UX COCTaB U CBOMCTBA, 3HAYCHUE U YCIOBUS TYKOCMEIICHUSI.

Pa3nen 4.0pranuyeckue ynoopeHust

Hasos3.3HaueHne HaBo3a W JPYTHX OPraHUYECKUX YAOOpPEHHUN B TOBBIIICHUH YpPOXKAEB
CEJIbCKOXO3SCTBEHHBIX KYJIBTYp, CO3JaHUU Oe3neduuuTHOro OajaHca Tymyca M peryjJupoBaHUU
OMOJIOTMYECKHUX MPOIECCOB B MouBe. HaB03 Kak MCTOYHUK SJEMEHTOB MUTAHUS IS PACTCHUN U €ro
POJIb B KpPYTOBOPOTE NUTATENbHBIX BemecTB B 3emuenenuu. [{.H. [IpsHUIIHUKOB 0 pony HaBo3a B CBSI3H
C pPOCTOM TPOM3BOJICTBA MHUHEPATbHBIX YHOOpeHUH. 3HAaYCHHE HaBO3a KaK MCTOYHHMKA TOIMOJHEHUS
ITOYBBI OPraHMYECKUM BELIECTBOM ISl MOAIEP/KAHNS U YBEIIMUEHUS COAECPKAHUS IT'yMyCa, TOBBIIICHUS
3G(GEKTUBHOCTH  MUHEpPAIbHBIX  y#aoOpenwil.  Ommara  HaBo3a  mpubaBKaMH  ypOKaeB
CEJIbCKOXO35IMCTBEHHBIX KYJIBTYP B Pa3JIMYHBIX MMOYBEHHO-KIMMATUYECKUX 30HAX CTPAaHbl. 3HAUCHUE
MPABIWJIBHOTO COYETaHUS OPraHMYEeCKMX W MHHEPAIbHBIX YyHAoOpeHuii. Pa3sHOBHIHOCTM HaBO3a -
MOACTWJIOYHBIA M OCCHOACTUIIOUHBIA (KUAKUA W TIOJNYKHIKHN) HaBO3, WX COCTaBHBIC YaCTH.
XUMHUYECKUN COCTaB U KaYECTBO HABO3a Pa3IUYHBIX KUBOTHBIX.

Iloocmunounwiii Haso3. Bunpl MOACTWIKK, €€ 3HAYCHHE, cOocTaB M mpuMeHeHue. CrocoObl
XpaHeHus HaBo3a. lIpomeccel, MpoOUCXOASIIME MPU XpPaHEHUWHM HaBO3a, M HUX oOleHka. CTeneHb
pasjokeHus: HaBo3a. XpaHEHHE HaBo3a B HaBo3zoxpaHwmmile W B mnoje. llltabeneBanme Kak
HEOOXOMUMBI TIpUEM TMPABUIBLHOTO XpaHEHHWS HaBO3a. 3HAUCHUE IKUKECOOPHUKOB. IIpuemsr
MOBBILICHUS] KauecTBa W YAOOpUTENbHAs LEHHOCTh MOJCTHIOYHOTO HaBo3a. CrmocoObl CHUKEHUS
MOTEPH a30Ta MPU XpPaHEHUH HaBo3a. [[poaoIKUTEIbHOCTD AEMCTBUSL HABO3A.

becnoocmunounwiii nasos. CocraB, CBOWCTBa W TpUMeHEHHUe, [IpUroToBiieHHe, XpaHEHHE W
MCIOJIb30BaHUE JKHUJIKOTO M TMONYXHIKOTO HaBo3a. OcobeHHOCTH ero nmpumMeHeHus. CpaBHUTEIBHOE
JNEHUCTBUE W  TIOCJIENEUCTBHE TOJCTHUIOYHOTO M OECIOJACTHUIOYHOTO HaBO3a Ha  ypoxkal
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYpP B Pa3JIMUHBIX MOYBEHHO-KJIMMATHUECKUX ycioBusix. Coderanue u
COBMECTHOE IMPUMEHEHHE HaBO3a M MUHEPAJbHBIX yAoOpeHuid. CpaBHHUTEIbHAs OIEHKA CTENEHU
WCIOJIb30BAaHUS PACTCHHUSMHU IMUTATEIHHBIX BEIIECTB U3 HABO3a M MHHEPAIBHBIX yan00peHui. CrocoOs
oTpeseNieHUs] KOJMYECTBa MOACTUIOYHOrO HaBo3a. Pacuer koinuecTBa OECHOJICTHIOYHOIO HABO3aA.
J103b1, TITyOWHA 3a/IeIKU U CIIOCOOBI BHECEHUSI HaBO3a MO/ Pa3IUYHbBIE KYJIBTYPHI B CBS3U C TTIOUBEHHO-
KJIIMMaTHYECKUMH YCIOBUSAMU. MexaHu3anusi padoT Ipu MOJITOTOBKE HaBO3a, TPAHCIIOPTUPOBKE U
BHECEHMIO B MOYBY. 3HAUCHHE HABO3a B 3alllMIEHHOM rpyHTe. CocTaB, XpaHEHHE HABO3HOM JKIKU U
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UCIOJIb30BaHUE ee Ha ynoopenue. [lomer nTui, ero cocras, XpaHeHue U npuMeHeHue. Mcnonp3oBanue
COJIOMBI Ha y00peHue.
Topg u opeanuueckue yooopeHusi Ha e2o0 0CHOge

3anmacel Topdha B Poccum, Bunmbl m tHmel TOpda, MX arpoXMMHUecKas XapaKTePUCTHUKA M
O6otannyeckuii coctaB. CremeHb pasznokeHHs Topda. 30JbHOCTh, KHCIOTHOCTb, BJIaroeMKOCTb M
MOTJIOTUTENbHAS CTOCOOHOCTH Topda. CoaepkaHue MUTATENbHBIX JJIEMEHTOB B Top(dax. 3aroToBka u
UCTOJb30BaHUE Topda Ha MOJACTHIKY U ynoOpenue. TopdsiHoN HaBO3, ero yAoOpUTenbHasi IEHHOCTD.
Ycnousi 3¢ @deKTUBHOTO UCIMONb30BaHUs Topda Ha ynoOpenue. Teopermueckoe 0OOCHOBaHUE
KOMIIOCTHPOBAaHUSA. 3HAYCHHE MHUKPOOMOJIOIMYECKHX IPOIECCOB B MPEBPAIICHUU MUTATEIbHBIX
BEIIIECTB KOMIIOCTA B JOCTYITHBIC I pacTeHUN coequHeHus. ToppoHaBo3Hbie KoMIOCTHI. [locoiiHoe
M 0YaroBoe KOMIOCTUpOBaHUE. TOPPOKIIKEBBIE U IPYTrUe BUABI KOMIIOCTOB. 3HAYCHUE COOTHOIICHUS
KOMITOHEHTOB B KOMIIOCTaX JIJIsi Pa3BUTHS MHKPOOHOJOTHYECKHX MpolreccoB. TopdoMuHepaabHbIe
KomnocTsl. Mcmonb3oBanue B Kommoctax (pocopuTHON MYKH, U3BECTH, 30Jbl (IPU MOBBIIIEHHON
KHCJIOTHOCTH TOP(OB) M APYTUX KOMIOHEHTOB. XMMUYECKUM COCTAB Pa3IMYHBIX KOMITIOCTOB. Y CBOCHHE
pacteHUsIMH a30Ta, ¢ocdopa, Kaaus, MUKPOIJIEMEHTOB M3 KOMIIOCTOB. Vcnoib30BaHUE TOPOJICKUX,
MIPOMBIIIJICHHBIX U CEIbCKOXO3SHCTBEHHBIX OTXOAOB Ha YAOOPEHHS MyTeM UX KOMIIOCTHUPOBAHUS U
TEXHUKAa WX MpuUrorosieHus. Ponb komnocroB B 3amuiieHHoM rpyHTe. Camponenn U HX
UCIOJIb30BaHUE.
3enenoe yoobpenue

3HaueHue 3eJIeHOro ynoOpeHusi B 000raleH!u MOYBbl OPraHUYECKUM BELIECTBOM, a30TOM U
APYTUMH THUTATENbHBIMU 3JieMeHTaMu. DOpMBbI HCHOJIB30BAHUS 3€JICHOT0 YAOOpeHHs. 3HaueHHE
3eJIeHOr0 Y0OpeHHUs 171l MaJIOIIOJOPOIHBIX MecYaHbIX MoYB. PacTeHus, Bo3AenbIBaeMble Ha 3€JIEHOE
ynobpenue (cuaeparsl). [Ipuembl BeIpaliuBaHUsl U UCIOJIB30BAHUS OTAEIBHBIX CHAEPATOB. JIFOMHMHEI.
Cepanemna. Jlonnuku. KoMmriekcHoe ucmosib3oBaHHE OOOOBBIX CHIEPATOB HAa KOPM W YAOOpEHHE.
VYnobpenue cuzneparoB. [Ipumenenue OakTepuaibHBIX MPENapaToB (HUTparuHa, pu3oTopduHa u np.)
IpU BbIpalIMBaHUM CHUAEPATOB U Apyrux 0000BbIX. Pa3znoxeHnue 3eireHOro yaoOpeHHsI B TOYBE.
[Tpumenenue 3enenoro ynoopenus B Poccun u 3((eKTUBHOCTH €ro B 3aBUCUMOCTH OT IOYBEHHO-
KJIMMAaTHYECKUX YCIIOBHM. 3eIeHOe yI0OpeHHe B palioHaX OpoIlleHus, BiusHue 3eneHoro ynoopeHus
Ha ypoXail pa3JIMuHbIX KYJbTYP U CBOWCTBA IIOYBBI.

Pa3znen S. Ikoy10rusi npuMeHeHUus ya100peHuii

TexHo10rMU XpaHeHHUs M IPUMEHEHHUs y100peHni

TexHomornueckre CBOWCTBAa ymoOpeHHWi. TeXHONOTHs XpaHEHWS TBEPABIX U IKUIKUAX
MUHEPAIBHBIX M OPTaHWYECKUX YIOOPCHHI B Pa3IMYHBIX KIMMATUYECKUX 30HAX CTpPaHBL. THIIBI
CKJIaJICKMX TIOMEUICHUI U HaBO30XpaHUHII. [IpuemMpl CHIKEHHS MOTEph U KayecTBa yA0OpeHui npu
UX TPAHCIOPTUPOBKE, XpaHEHUH U BHeceHuU. [loaroroBka ynoOpeHuii K BHECEHHUIO. TEeXHOIOTHYECKUE
CXEMbI M MAIlIMHBI JJI BHECEHUS OpraHMYeCKHX, MUHEpPAJIbHBIX (TBEPIBbIX U KHUJIKHUX) yI0OpeHHi,
M3BECTKOBBIX MaTepHajoB M rumca. KoHTposb U OIleHKa KadecTBa padOT MO BHECEHUIO YHOOpEHHIA.
TexHuka 6€30MaCHOCTH MPU TPAHCIIOPTUPOBKE, XPAHEHNUU U BHECEHUH YIOOpEHUH.

JKOJIOTHYECKHE ACIeKThI IPUMEeHEeHNs y100peHu i

CopepxaHyie TOKCUYHBIX BEILIECTB, MPUBOASIINX K 3aTPSA3HEHUIO OKPYKaIOIEel cpeibl B MUHE-

palbHBIX, OPTaHUYECKUX YI0OpeHUsIX U MenuopanTtax. [IpenensHo gomyctumbie konnuectsa (ITK)
3JIEMCHTOB U COGI[I/IHCHI/Iﬁ B paCTCHUAX, ITOYBEC, BOAC, COACPIKAINUXCA B MUHCPAJIbHBIX, OPTraHUYCCKUX
YIOOpEHUSX ¥ METHOpaHTaX. DKOJIOTHYECKHE aCIIEKThl XUMHU3aluu 3emienenus. CoamaHCHpOBaHHOE
IpUMEHEHHE yJOOpEHUH U JPYruX CPEACTB XMMH3ALUU - OCHOBA YCTPAHEHHUS OTPHLIATEIILHOTO T10-
CJICACTBHA UX HA IMMOYBY, paCTCHUSA, UCIIOBCKA U KUBOTHLIX.

4.2. Conepxanue JeKI Ui
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Coneprxanue JEKIH

Koi-Bo
4aCcoB

Beeaenne. [Ipenmer, MeTOIb1, LIETH U 3314l arpOXHMMUU, B3aMOCBS3H €€ C JIpy-
I'MMHU arpOHOMHUYCCKUMU U 6PIOJIOFI/I‘-I€CKI/IMI/I HayKaMH. Cocrosguue u MECPCICKTUBLI
MIPOM3BOJICTBA U MPUMEHEHUS MUHEPATIbHBIX YAOOPEHUN, XUMUYECKUX MEIHOPAH-
TOB, HAKOTUJICHUS ¥ UCTIOIH30BAHUS MECTHBIX YH0OpeHuii B Poccuu u 1pyrux crpa-
Hax. McTopuueckunii 0630p pa3BUTHs arpoXuMuu B PO.

XMMHYECKHX COCTAB U MUTAHUE PACTEHUH. XUMUYECKUNA COCTaB PaCTCHUU. XHU-
MUYECKHE IEMEHThI, He00X0oquMble pacTeHusiM. Coziep>kaHne U COOTHOILEHUS JJ1e-
MEHTOB ITUTAaHHS B PACTEHUSX, OMOJIOTHUECKUI U X035 ICTBEHHBII BEIHOC TUTATENb-
HBIX JJIEMEHTOB CEJIbCKOXO3SICTBEHHBIMU KYJIbTYPAMH, IOHATUE O KPYTOBOPOTE U
OayaHce BEIECTB B 3eMJIeACTNH. BiusHIe ycaoBUii BHEIIHEH Cpe/ibl Ha MOCTYILIe-
HHE MUTATENbHBIX BEIIECTB B pacTeHusa. HekopHeBoe nutanue pacteHuid. OTHoOIIIE-
HUE PACTEHUH K YCIOBUSM IUTaHMS B pa3Hble IEPUO/Ibl BEr€TallUU, IEPUOIUIHOCTD
MATaHUS pacTeHU. PacTuTenbHas AuarHocTuka nuTaHus pacteHui. KoMruekcHas
JMarHOCTHKA M €€ UCIOJIb30BaHUE JJIsl OITUMU3ALUY TUTaHUs pPACTEHUH.

CgoiicTBa MOYBbI B CBSI3U C MMTAHUEM PACTEHHH U MPUMEHEHUEM y100peHUi.
CocraB noussl. MuHepasibHas U OpraHUYecKasi YacTH MOYBbI KAK MCTOYHUKHU dJIe-
MEHTOB IMUTAHMS. XUMUYECKHE COCIMHEHHUS MIOUYBBI, COJIEPKAIIME JIEMEHTHI [TUTa-
HUs pacTeHu. OpraHM4ecKoe BEUIECTBO MOYBBI U €r0 3HAYEHUE IS MIII0J0POIUS.
XuMudeckue U OMOJIOTHYecKre IPOIECcChl B IOYBE U UX POJIb B MPEBpAICHUN MTH-
TaTeNbHBIX BELIECTB M TOBBIMCHUH 3(P(PEKTUBHOTO aKTYaIbHOTO IIOJOPOIHS
MOYBHI. Bubl MOTJIOTUTENBHON CIOCOOHOCTH MOYBBI, UX POJIb BO B3aUMOJICHCTBUU
MOYBBI C yIOOpPEHUSAMHU U B NMUTaHUU pacTeHHid. COCTaB U CTPOCHHE MMOYBEHHOTO
MOTJIOLIAIONIET0 KOMITJIEKCA, POJIb B MUTAaHUH PACTEHUM, MPEBpAIlleHUN YA0OPEHUIA.
OcHOBHBIE 3aKOHOMEPHOCTH B3aUMOCHUCTBUS YIO0OpEHHIA, METMOPAHTOB U pacTe-
HUU C IOYBEHHBIM MOMIOMIAOIINM KOMIIEKCOM. Peakius nous, ee pojib B TUTaHUU
pacTeHuil U MPUMEHEHUH yIO0OPEHUH U METUOPAHTOB. BUIBI KUCIOTHOCTH MOYBBI
(axTyasibHasi, oOOMeHHas1, TuapoauTryeckas). CTerneHb HACHIIIIEHHOCTH MMOYB OCHO-
BaHUsIMH. bydepHas cmtocoOOHOCTb MOUBHI.

XuMuyecKkasi MeJiMopanus no4B. bananc kanpluys 1 MarHus B 3eMJI€AENIUU U ITyTH
ero perynupoBanus B Poccuu u gpyrux crpanax. OTHOLIEHHE pa3IMYHbIX CEIbCKO-
XO3SIICTBEHHBIX PACTEHHUI 1 MUKPOOPTaHU3MOB K peakiuy mo4Bbl. HelTpanuzanus
KHCIOTHOCTH. BnnsHue u3BeCcTKOBaHUA Ha AOCTYITHOCTH MAKpPO- U MUKPOIJICMCH-
TOB pacTeHusM. OmnpeneneHrue HEOOXOIUMOCTH U3BECTKOBAHUS U JI03bl W3BECTH.
CriocoObl 1 CPOKM BHECEHHS M3BECTKOBBIX y10OpeHUH B TOUBY. BUIbI H3BECTKOBBIX
ynoOpeHuit (TBep/ible U MATKHE W3BECTKOBBIE MOPOJIBI). XUMHUUECKasT MEIMOpaIus
COJIOHIIOB. OCHOBHBIE MaTCpHualibl, MPUMCHACMBIC IJIsI THMIICOBAHHA ITOYB. I[OSBI,
CPOKH U cITOcOOBI BHECEHUS rurca. Jlpyrue cnocoObl, HCIOIb3yeMbIE IJIs1 MeTnopa-
MU COJIOHIOBBIX ITIOYB.

Munepajibubie ynoopenus. [lonsatue o6 ynoopenusx. Buast u dopmer ymodpe-
Huil. [leiicTByrolee BemecTBo u 1036l ynoopenuii. [Tonarue o cpokax u crnocobax
BHeceHus. Knaccudukarus ynoopennii. Y 100peHHusi MECTHBIC W TTPOMBIIIUICHHBIE,
MUHEpAJIbHBIE U OPraHUYECKHE, IPOCTHIE U KOMILIEKCHBIE, MPSIMOT0 U KOCBEHHOTO
nevictBus. Knaccudukanus azoTHbix ymoOpenuii. OcHOBHBIE (DOPMBI a30THBIX,
ynoOpeHuit, UX MPOU3BOJICTBO, COCTAB, CBOMCTBA U npuMeHeHue. Kimaccudukarms
dbochopubix ymoopenuii. CriocoObl MOMYYEHHUS, COCTaB U CBOWCTBA (OCHOPHBIX
ynoopenuit. Knaccudukanus kanuiHbIX y10OpeHUi, UX COCTaB, CBOMCTBA U IIPUMeE-
HeHue. Jlo3bl, CPOKH U CITOCOOBI MPUMEHEHHUST MUKpOynoOpeHuii. [ToHsTHe 0 KOM-
IUIEKCHBIX yIOOpeHUsX (CI0XkKHbIE, KOMOMHUPOBAaHHBIE U cMemaHHble). Coco0b!
MOJIy4EHHs], COCTaB, CBOMCTBA U NPUMEHEHNE KOMIUIEKCHBIX YAOOPEHUH.

12
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Opranudeckue ynoopenusi. HaBo3 kak HCTOYHUK AJIEMEHTOB MUTAHUS JJISl pacTe-
HUH U €Tr0 poJib B KPYTOBOPOTE MUTATEIbHBIX BEIIECTB B 3eMiieennn.PasHoBUIHO-
CTH HaBO3a - MOJICTUIIOYHBIN M 0CTTOACTIIIOUHBIA (KUIAKUAN U TIOY>KUIKUI ) HaBO3,
UX COCTaBHbIE YaCTU. XMMHMUYECKUN COCTaB U KA4ECTBO HABO3a Pa3JINYHBIX KUBOT-
HbIX. [TogcTunounslit HaBo3.Buabl moACTUIIKY, €€ 3HaYeHHE, COCTaB U IPUMEHEHUE.
CrniocoOb1 xpaneHust HaBo3a. [Iporeccel, mpoucxoadIre Npu XpaHEHHUH HABO3a, U
ux onenka. CriocoObl CHIKEHUS MOTEPh a30Ta MpU XpaHeHUH HaBo3a. [Ipogomku-
TEIBHOCTH JIEHCTBUSA HaBo3a. becnoacTuiiounslii HaBo3. CocTas, CBOMCTBA U TpUMe-
HeHue. IIpuroroBneHue, XpaHEHHE M UCIOJIb30BAHUE KUAKOTO M IOJYKHUIKOIO
HaBo3a. [lomer nTul, ero cocras, XxpaHeHue U npuMeHeHHe. Vcnonab3oBaHue co-
JIOMBI Ha y100peHue.

Topd u oprannueckue ynoOpeHus: Ha ero ocHoBe. 3anackl Topda B Poccuu. Bunbt
U TUIBI TOp]a, UX arpoXUMHUYecKasl XapaKTepUCTHKa U OoTaHn4eckuid cocras. Mc-
M0JIb30BAHHUE TOPOJCKUX, MPOMBIIIIEHHBIX U CEIbCKOXO3SICTBEHHBIX OTXOJ0B Ha
yoOpeHus MyTeM X KOMIIOCTUPOBAHUS M TEXHUKA UX MPUTOTOBIEHUS. Posb Kom-
MIOCTOB B 3aIlIMILEHHOM IpyHTe. Canponeny U UX UCII0JIb30BaHue. 3eIeHoe yao0pe-
HUe. 3HaYCHHE 3€JICHOr0 yl100peHHs B 00OTralieHUH MOYBbI OPraHMYECKUM Belle-
CTBOM, a30TOM U IPYTUMH MUTATEIbHBIMU dJIeMeHTaMu. DOopMbI HCITONIb30BaHUS 3€-
JICHOTO YAOOpCHHUSL.

TexHoornu XpaHeHus ¥ NpUMeHeHHUs y100peHnid. TeXHOIOrMUECKHe CBOCTBA
ynoopenuii. TexHosIorus XpaHeHus TBEP/IbIX U )KUIKUX MUHEPAIbHBIX U OpraHuye-
CKUX yIOOpPEHUH B pa3IMUHBIX KIMMAaTHUECKUX 30HaX CTpaHbl. [IprHeMbl CHUKEHUS
[OTEph U KauecTBa yJOOPEHUH NMPHU UX TPAHCIOPTUPOBKE, XPAHEHUHU U BHECEHUH.
[ToaroroBka ynoOpeHuit K BHECEHHIO. TeXHOJOTHUECKUE CXEMbl W MALIMHBI IS
BHECEHUS OPraHUYECKUX, MUHEPATIbHBIX (TBEPABIX U KHUJIKHUX) YIOOPEHUH, N3BECT-
KOBBIX MaTepuajoB U rurnca. KoHTposib U OlleHKa KauecTBa paboOT MO BHECEHUIO
ynoopenuit. Texauka 6e30MacHOCTH MPH TPAHCIIOPTHPOBKE, XPAaHEHUH U BHECEHUH
yaoOpeHuH.

JKOJIOTHYECKHEe ACHeKThl MpuMeHeHUsl yaoOpeHuii. ComepkxaHue TOKCUYHBIX
BEILIECTB, TPUBOISIINX K 3arPsI3HEHUIO OKPYXKAIOLIEH Cpellbl B MUHEPAIbHBIX, Op-
TraHUYECKUX yNOoOpeHusx M Menuopanrtax. llpenenbHo JOMycTUMbIE KOJIMYECTBA
(ITAK) »eMeHTOB ¥ COEIMHEHHI B paCTEHUSX, IOYBE, BOJE, COJIEPKAIINXCS B MU-
HEpaJbHBIX, OPraHUYECKUX YIOOPEHUSIX U METHOPAHTaX. DKOJOTHUECKHUE aCIEeKThI
XUMU3AIIH 3eMJICICIIHS.

Hroro

40

4.3. Conepxanue J1a00pATOPHBIX 3aHATHI

=
S

HanmenoBanue 1abopaTopHBIX 3aHITHI

Kon-Bo
4acoB

OnpenieneHne Cyxoro BEIIECTBA Blaru B paCTUTEIbHOM MaTepuaie

Omnpenenenne a3ora, pochopa 1 Kajus U3 OJHOW HABECKH MPH YCKOPSHHOM 030J1e-
HUU PACTUTCIIBHOT'O MaTCpHralia

OnpeneneHre HUTPATHOTO a30Ta B PACTEHUEBOAUECKON TPOAYKIIUU

OmnpeneneHre HUTPATHOTO a30Ta B PACTEHHSIX C TUCYNb(Oo(hEeHO0T0BOM KHCIOTON

Omnpenenenre HUTPATHOTO a30Ta B PACTEHUAX U PACTCHHUEBOTYECKON MPOTYKIIUN
MOTEHIIMOMETPUUECKIM METOJIOM

OnpeneneHre THrpOCKONMMYECKON BOJIbI

OmnpezneneHne OpraHuvecKoro yrieposa

Omnpenenenue o0IIero a3ora

Mertob1 onpeiesieHnst JOCTYIHBIX U1 pACTEHUN COEAMHEHHUI a30Ta

MeToap! onpeeneHust MoIBHKHOro ¢ochopa 1 0OMEHHOTO KaJus

g I=NIN-J1-C1 BN (o) BRI N BN (] I S B

Omnpenenenne pH mMo4BbI MOTEHIMOMETPUIECKUM METOAOM
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12 | OnpeneneHre rUAPOIUTHYECKON KUCIOTHOCTH 2
13 | Onpenenenue cyMMbl IOMIONIEHHBIX 0cHOBaHMM (1o Kanneny-I'mipkoBuity) 2
14 | OnpeneneHuie CTENEHNU COJOHIIEBATOCTH MTOYB U PACYET HOPMBI TUIICa 4
15 | Yno6penus. Knaccudukanus. CBolicTBa MUHEPAJIbHBIX YI0OpEHUI 4
16 Pacno3naBanrne MUHEpaIbHBIX YIOOpEeHHH (a30THBIX, POCPOPHBIX, KAIUMHHBIX, 4
KOMIUIEKCHBIX) 10 KAYECTBEHHBIM pEakLUsiIM
17 | OnpeneneHue a30Ta B aMMHUAYHBIX YAOOPEHUSIX 4
18 | Onpenenenue conepkanus Bogopactsopumoro docdopa B cynepdocdare 2
19 OmnpezneneHre aMMHAaYHOTO a30Ta B HaBO3€ (POTOMETpUYECKHM MeToAoM 110 M.Po- ’
MAaIIKEBUYY
20 | Ompenenenue o01Iero coep>KaHmst a30Ta B HABO3eE 4
71 AHanm3 U3BECTKOBBIX ynoOpeHuit. OmnpenencHne HERTPATU3YIOIIeH CITOCOOHOCTH ’
U3BECTH TUTPOBAHUEM.
22 | Araiu3 rumca 2
HTroro 68
4.4. ConepxxaHue NPaKTHYECKUX 3aHATHI
[IpakTUyeckue 3aHATUS HE IPEAYCMOTPEHBI YU€OHBIM IIJIAHOM
4.5. Buabl u coaep:kaHue cCaMOCTOATEIbHOH padoThl 00yUYaKIIUXCsl
4.5.1. Buasl caMOCTOSATENBbHOM paboThI 00yYaIOINXCs
Bunasl camocTosTensHONM paboThl 00yYarOIIUXCsI KonunuectBo uacos
IToaroroBka K J1ab0OpaTOPHBIM 3aHATHSIM 35
CaMOCTOSITETbHOE U3YYEHUE OTACIBHBIX TEM U BOIIPOCOB 35
IloaroroBka K IpPOMEKYTOUYHOHN aTTECTAlUU 11
Hroro 81
4.5.2. Coneprxanre CaMOCTOSITEIIbHOU paOOTHI 00yUJarOIIHXCS
No Kon-
W HaumeHoBaHMe n3y4aeMbIX TEM WM BOIIPOCOB BO
4acoB
OO0umme BONPOCHl AarpOXUMHUYECKUX 3HAHUH. 3HAUEHNE MUHEPAIBHBIX, OpraHuye-
CKUX YAOOpEeHUN 1 XUMUYECKHX MEJIMOPAHTOB B MOBBILIEHUU YPOKAMHOCTH CEIBCKO-
XO3SIICTBEHHBIX KYJBTYp, YJIYyULIEHUH KAa4eCTBA MPOAYKLHUHU U IJIOJOPOAUS IOYBBI.
1 Posb 3apy0exXHBIX U POCCUNUCKUX YUCHBIX B Pa3BUTUHU YUCHHSI O MUTAHUU PACTEHUN U ’
npuMeHeHun ynoopenuit. Ponb akanemuka JI.H. IIpsHuIIHNKOBa KaK OCHOBOIIOJIOXK-
HUKa POCCUUCKON arpoxumuu. OpraHu3aius U pa3BUTHE arPOXUMHUYECKOTO 00CITy-
JKUBAHMS CEJIbCKOXO3SMCTBEHHOrO Mpou3BoACcTBa B PD. JlocTHKEHHSI COBPEMEHHOMN
arpOXMMUU U TIEPEIOBOM MPAKTUKH B Poccuu 1 3a pyOekoM.
XHMMHYECKHIl COCTAB M MUTAHHE PACTEHUH.PacTeHNs - KOHLIEHTPATOPBI OTAEIBHBIX
XUMHUYECKHUX 37eMeHTOB. CoJiep)KaHue OCHOBHBIX OpPraHMYECKHX BEIIECTB B pacTe-
HUAX. Makpo-, MUKpPO- U yJIbTpa MHKPO3JIEMEHTHI, UX POJb B MUTAHUH PACTECHUMH.
2 | BousiHue ycnoBUi MHUHEPATBLHOTO MUTAHUS HA COJIEP)KaHUE OCIIKOB, KUPOB, YIIIEBO- 6
JIOB U JIPYIUX BaKHBIX OPraHUYECKHX COCIMHEHUH, ONpPENesIOINX KauyecTBO ypo-
’KaeB CeIbCKOXO03AUCTBEHHBIX KYIbTYp. Pa3BuTue npeacrapieHus o NOCTYIIEHUH U~
TaTEJIbHBIX BELECTB M MX YCBOECHUHU pacTeHUsIMU. POpMBI COETMHEHUM, B KOTOPBIX
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pacTeHus MOIJIOMIAIT 3JeMeHThl nuTanus. HekopHeBoe murtanue pacreHuid. Kowm-
IJICKCHAasA AHUArHoCTUKa M €€ UCIIOJIb30BaAHUEC OJI1 OIITHUMU3AIlUMN IIHUTAaHUA paCTeHI/Iﬁ
IPU Pa3JIMYHBIX TEXHOJIOTHSIX BO3/IEJIBIBAHUS CEIbCKOXO03SIIICTBEHHBIX KYIbTYP.

IlouBa Kak MCTOYHHUK IJIEMEHTOB MUTAHMS AJIA PACTEeHU.POIb ra30Boi, )KUAKON
Y TBEPIOW YaCTH IMOYBHI B MUTAHUM pacTeHUN U TpaHchopmaruu ynoopennii. Conuep-
JKaHUE DJIEMEHTOB MUTAHUS PACTCHHUH B PA3IUYHBIX (DPaKIMIX MHUHEPAIBHON YacTu
MIOYBBI U UX JOCTYIHOCTbh B Pa3HbIX MTo4Bax. [loTeHIManbHOE M aKTyaJIbHOE TI00PO-
JIM€ TOYBbI, TPYNIIUPOBKA MMOYB 110 YPOBHIO aKTyaJIbHOTO IJI00POaUs. XUMUUYECKUE
U OMOJIOTMYECKHE MPOIIECChl B TIOYBE U UX POJIb B MPEBPAILLEHUU MUTATEIbHBIX Be-
IIECTB W TOBBIICHUH 3()(HEKTHBHOTO aKTYalIbHOTO TUIOJAOPOIMS MOYBBL. 3HAYCHHE
KOJUTOMIHOM (hpakiuu MOYBHI B MPOIECCAX B3aUMOJICHCTBUS MOYBBI C YAOOPEHUSIMU
u pacteHussMU. OOMEHHOE M HEOOMEHHOE TMOTJIONIEHHE TTOYBOM KaTHOHOB. EMKOCTH
MOTJIOUICHHS U COCTaB MOTJIOUIEHHBIX KATHOHOB B pa3HbIX ouBax. OOMEHHOE MOTJIo-
IIICHHE AaHNOHOB. ArpOXMMHYECKasl XapaKTEPUCTUKA OCHOBHBIX TUIIOB II0YB P®D. [1yTn
TpanchopmaIuu a3oTHBIX, PocPOPHBIX, KATUHHBIX U IPYTUX COSAMHEHUN B MMOYBAX
U JIOCTYNHOCTb UX pacTeHUsiM. PoJjib arpoXMMHYECKOro aHajau3a MOYB ISl OLEHKHU
00ecre4eHHOCTH PACTEHUH 2JIeMEHTaMU MUTaHUs, ONPEIEIICHUS U KOPPEKTUPOBKH UX
noTpeOHOCTH 103 yI00OpeHMil.

10

XumMHYecKkasi MeJMopanus Mo4uB.3HaueHUE KaJIbIUs U MarHus AJsl MUTaHUs pacre-
HUN. MHOrOCTOpOHHEE IeiCTBUE U3BECTH HA IIOYBY. Y CTPAHEHHE TOKCHUUYECKOIO JEH-
CTBUS AJIFOMUHHUS U MapraHia. Koarynsuus mouBeHHbIX KOJUIOMI0B U yIIydllleHUE ar-
POXUMHUYECKUX U arpopH3NIECKIX CBOWCTB IMOYBBL. BIusHIE U3BECTH HA Pa3NI0KEHUE
OpPraHMYECKOTO BelleCcTBa U MOOMJIM3ALUIO MUTATEIbHBIX 3JIEMEHTOB MOYBBI. Bus-
HUE U3BECTKOBAHMSI HA JOCTYITHOCTh MaKpO- 1 MUKPOIJIEMEHTOB pacTeHUsAM. Mcromns-
30BaHUE OTXOJIOB MPOMBIIUIEHHOCTH JJIsl U3BECTKOBAHUS MOYB. ATPOTEXHUYECKHE
TpeOOBaHUS K U3BECTKOBBIM YI0OpeHUsM. HopMaTHBBI OlIEeHKH Ka4ecTBa H3BECTKOBA-
HUs. JJTUTEIbHOCTh ACMCTBHS U3BECTU. MennopaTUBHOE, TOAAEPKUBAIOIIEE U OTIepe-
JKaroliee N3BECTKOBAHUE KUCIBIX TTOYB. D()PEKTUBHOCTH U3BECTKOBAHMS TIOYB B pa3-
JUYHBIX ceBO0OOpoTax. OCOOEHHOCTH M3BECTKOBAHUS B CEBOOOOPOTAX CO JHHOM U
kapTodenem. 3HadeHHE U3BECTKOBAHUS KUCIBIX MOYB MIPH UTUTEILHOM MPUMEHEHHUH
(U3HOIOTHYECKH KHUCIBIX MHHEPAIBHBIX yao0peHuit. DkoHomudeckas 3(¢eKTus-
HOCTh U3BecTKoBaHMs. CIIOCOOBI U MPUEMBI TTOBBIICHUS 3()(PEKTUBHOCTH M3BECTKO-
BaHUs. ['urncoBaHue Kak mMepa YJIy4llIeHHs COJIOHIOB. M3MeHeHUs, BbI3bIBAEMbIC B
nouBe TUNcoM. DPPeKTUBHOCTH TUricoBaHUs. OCHOBHBIE MaTepUaIbl, IPUMEHSIEMbIC
JUISI TUTICOBAHMS TI0YB. Y 10OpeHue runcom 6000BbIX TpaB. [Iprembl moBbITIeHUS G-
(EKTUBHOCTH TUTICOBAHMSI.
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A30THbIE y100peHusi. 3HaUeHHE TPOOIeMBI a30Ta B 3eMiieieNnu B cBeTe yueHus J[.H.
[pstaunmaukoBa. Ponb a3ota B pacteHusx. OcoOEHHOCTH MUTAHUS PacTEHU aMMoO-
HUMHBIM U HUTPATHBIM a30ToM. CozneprkaHue a30Ta B IIOYBE U TUHAMUKA €T0 COEIH-
HeHui. [Iporiecchl aMMoHUpHUKAIMK, HUTPUPUKAMK U TeHUuTpuduKanuu. Kpyroso-
poT u 6anaHc a3oTa B npupoae. bananc azora B 3emnenenuu. Oukcanus azoTa aTMo-
cdepsl. BiusiHue a30THBIX yn0OpeHH Ha peakIuio MOYBEHHOro pacTBopa. Mcmomb-
30BaHME PAaCTEHUSIMH a30Ta yAOOpEeHUi U ero npeppaiueHus B nouse. [lotepu azora
ynoOpeHuit u3 nouBsl. [IppumeHeHne MHrnOUTOPOB HUTPUPHUKALIMHU [T IIPEIOTBpaIllie-
HUS TTOTEPh a30Ta. DPHEKTUBHOCTH PA3IMYHBIX (HOPM a30THBIX Y0OPEHUH B 3aBUCH-
MOCTH OT CBOWCTB IOYBHI, BH/Ia PACTECHHUI U croco0a BHeceHus: yaoopenuit. J{o3sl,
CHOCOOBI ¥ CPOKU BHECEHMS a30THBIX yI0OpPEHUH 1101 OCHOBHBIE CEIIbCKOXO035IICTBEH-
HbIE KYJIbTYpbl. BiusiHue a30THBIX ynoOpeHni Ha yposkail pa3IuuHbIX KYJIbTYp U €T0
Ka4eCTBO. 3HAUYCHHE IMO3HUX MOJKOPMOK a30TOM Ul YJIYYIICHHsS Ka4eCTBa 3€pHA
NIIEHUIB U APYruX KyaeTyp. [lyTu moBeimenns 3¢p¢GeKTHBHOCTH a30THBIX yI00pe-
HUU.

®ocdopusbie ynodopenus. [Ipodiaema gochopa B 3emienenuivi u MyTH €€ PEIICHHUS.
Ponw dochopa B xu3Hu pactenuit. Ucrounnku gocdopa mis pacrtenuii. Baemnne

26
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npusHaku (ochopHoro ronoganus y pacrenuii. [locrymienue ¢pocharoB B pacTeHus
u BeIHOC (pocdopa ypoxkaem. Coneprkanue 1 GopMbl coeanHeHui pocdopa B mousax.
KpyroBopot dochopa B mpupose, 6amaHc ero B 3eMiIeIeINU U X035HCTBE.

Ceipbe nnst pousBocTBa (HochopHBIX yaoOpeHuii. MecTopoKIeHIE alaTHTOB U
dochopuroB B Poccun n apyrux crpanax. @ocopuThl U anmaTuThl KaK ChIPbE IS
¢docarHoit npomeinuienHOCcTH. Cynepdocdat npocToi U JBOWHOMN, TpaHyIMpOBaH-
HbI ¥ mopomkoBuaHbIA. [Ipenmmurar. Cynepdoc. Tomacuuiak, Tepmodocdarsr,
docdarmnak, odechropennsiit pocdar. INomudocdarsl. Mcnonbp3oBanue 0Txo0B
IPOMBIIIJICHHOCTH, conepxkamux ¢ochop. PochoputHas Myka 1 yciaoBus 3¢ HexTus-
HOTO €€ MTPUMEHEHHUs. 3HaueHne padoOT POCCHUICKUX YUCHBIX 1O ATOMY Borpocy. [Tytu
noBbIeHus 3 hekTuBHOCTH POCHOPUTHON MYKH.

Kaumniinbie ynoopenusi. Posib kanus B )xu3HM pacTteHuil. CoepkaHue Kajiusl B ypo-
’Kae OTIEJIbHBIX CEIbCKOXO3SAMCTBEHHBIX KYyJIbTYyp. BHEIIHME NpU3HAKU KaTUWHOIO
ronoganus y pactenuid. Comepxanue u GopMbl Kaiaus B moyBax. KpyroBopor kamus
B IIPHpPOJIe, OaJaHC ero B 3eMIICJICNIUU U X03siicTBE. MeCcTOpOXKACHUS KaTUIHBIX CO-
ner B Poccun m npyrux crpanax. CeIpble KaJuWHBIE COJIA: CUJIBBHUHUT, KapHAJUIUT,
KaWHUT, TOJUTAJUT, JAaHrOCHHUT U 1p. B3ammosaeiicTBue KalIMHBIX yIOOpeHUui C
MOYBOM. 3HAUYCHHUE COJCPIKAIIUXCS B KAIMHUHBIX YAOOPEHUSAX XJIOPUIOB, CYJIb(aTOB,
HATpUS U MarHus JUIsl pa3nyHbIX pacTeHuid. [IpumeHenne kanuiHbIX yaoOpeHuit B
3aBHCHUMOCTH OT OMOJOTHMYECKHX OCOOEHHOCTEH pacTeHHH U MMOYBEHHO-KIMMAaTHYe-
CKUX YCIIOBHH. BrnusiHue opraHnueckux ynoOpeHHid, N3BECTKOBAaHUS U IPYTUX YCIIO-
BUiA Ha 3P(HEKTUBHOCTH MPUMEHEHHS KATMHUHBIX YI00peHui. J{03b1, CPOKHU B CITOCOOBI
BHECCHHUSI KAJMUHBIX YAOOpEHHH MOJ pa3iuuHble KyIbTyphl. BiusHue KanuiHBIX
ynoOpeHuit Ha ypoxkail 1 KaueCTBO MPOJYKIUU OTIENIbHBIX CEIbCKOXO03HCTBEHHBIX
KYJIBTYp B pa3jIM4HbIX TIOUBEHHO-KIMMATUYECKUX 30Hax Poccun.

MuxkpoynoopeHus

3HaueHUE MUKPORJIEMEHTOB i pacTeHuil. ConepxaHue OTAEIbHBIX MUKPO3JIEMEH-
TOB B pacteHusax. Coaepkanue u GopMbl MUKPOIJIEMEHTOB B moyBax. OyHkuuu ot-
JENBHBIX MUKPOAJIEMEHTOB (00p, Me/lb, MapraHel, MOIuOIeH, ITNHK, KOOAIbT) B pac-
TeHUsIX. Y TOOpeHusi, comepkaiiue 0op, Maprasel], Me/lb, MOJUOACH, ITMHK U IPYyTHe
MHUKpoasieMeHThl. [lomumukpoynoOpenus. Ponb MuKpoynoOpeHHiI B IMOBBIIICHUU
MPOJYKTUBHOCTH CEJIbCKOXO3SMCTBEHHBIX KYJIbTYpP B Pa3jIW4HBIX [MOYBEHHO-KIMMa-
TUYECKUX 30HaX CTpaHbl. J103bI, CPOKHU U CIIOCOOBI MPUMEHEHHUS MUKPOYAOOpEeHH B
CBSI3M C MOYBEHHO-KJIMMATHUYECKUMHU YCIOBUSIMHU U OMOJIOTUYECKUMU OCOOEHHOCTSIMU
KyneTyp. [IpreMsl noBbIteHus 3 PEeKTUBHOTO IPUMEHEHHUSI MUKPOYI00pEHUH.
KommniiexkcHble yno0peHusi. ATpOHOMHUYECKOE U SKOHOMHUYECKOE 3HAUYECHHE KOM-
IUIEKCHBIX ynoOpenuid. JKuakue u cycrneH3upoBaHHBbIE ynoOpeHus. llepcrieKTuBbl
MIPUMEHEHHUS KOMILJIEKCHBIX ynoopenuii B Poccun. TykocMecH, BX COCTaB U CBOMCTRA,
3HAYEHUE U YCIOBUS TYKOCMELICHHUSL.

Oprannyeckue ynoopenus. Hasos. 3HaueHre HaBO3a U JPYTUX OPraHUIECKUX YI00-
PCHMIA B MOBBILICHUN YPO)KAEB CETbCKOXO3SHUCTBEHHBIX KYJIbTYp, CO3AaHNNU Oe31e]u-
UTHOTO OajaHca rymyca 1 peryJaupoBaHuu OMOJIOTHYECKUX MPOIIECCOB B TOUBE. 3Ha-
YCHUC HABO3a KaK MCTOYHUKA IMOIMNOJHCHHA IMOYBBI OPraHUYCCKUM BCHICCTBOM JJIA
NOJJICPKaHUS U YBEJIMYEHUS COJIEp>KaHUsl TyMyca, MOBbIeHus 3()(HEeKTUBHOCTH MU-
HEepaJlbHBIX yA0OpeHHil. 3HaueHrEe MPAaBUIIBHOTO COYETaHUSI OPraHMYECKUX U MHHE-
panbHBIX ynoOpenuid. [loocmunounviii Hasos. CTENeHb pa3loKeHHUsI HaBO3a. XpaHe-
HHUE HaBO3a B HaBO3OXpaHWIuIlen B noje. [lltabeneBanne kak HEOOXOIUMBIN TIpUEM
MPaBWJIBHOTO XPaHEHUs HaBo3a. 3HaYEHHUE KMKeCOOPHUKOB. [IpuemMbl MOBBIIICHUS
KauecTBa W yHAOOpUTEIbHAS IICHHOCTh MOJCTHJIOYHOTO HaBo3a. becnodcmunounviil
Haeo3. llpuroroBiieHue, XpaHEHHE U HCIOJB30BAaHUE >KUIKOTO U TOIYXKHUAKOTO
HaBo3a. OcoOeHHOCTHU ero npuMeHeHus. CpaBHUTENbHOE JICHCTBHE U MTOCTIEACHCTBIE
NOJICTWIOYHOTO M OECMOACTUIOYHOTO HaBO3a HAa YpPOXKall CelbCKOXO35ICTBEHHBIX

22

15




KYJIBTYpP B Pa3jIMUHbIX MOYBEHHO-KJIUMATHUYECKUX ycIoBUsAX. CoueTaHUE U COBMECT-
HOE MPUMEHEHHE HAaBO3a U MUHEPAIBbHBIX yHnoOpeHuil. CpaBHUTENbHAS OLIEHKA CTe-
MIEHU MCTIOJIb30BaHMsI PACTEHUSIMH MTUTATENIbHBIX BEIIECTB U3 HAB03a 1 MUHEPAJIbHBIX
ynoopenuii. CriocoObI ompeieNieHrs KOJIM4ecTBa MOICTUIOYHOr0 HaBo3a. Pacder ko-
TuYecTBa 0ECMOACTHIIOUHOTO HaBo3a. Jl03bl, TIIyOrHA 3a1eIKH B CITIOCOOBI BHECCHHS
HABO3a IO Pa3IMYHbIC KyJIbTYPhI B CBSI3H C MOYBEHHO-KITMMATHUYECKUMH yCIOBHUSIMHU.
Mexanuzanusi paboT MpH MOATOTOBKE HaBO3a, TPAHCHOPTHUPOBKE U BHECEHUIO B
nouBy. 3HaUECHHE HABO3a B 3aIIUIIICHHOM TpyHTe. CocTaB, XpaHEHHE HABO3HOM KUKH
U UCTIONIb30BaHue ee Ha ynooOpenue. [ToMeT nTull, ero cocTas, XpaHEHUE U TPUMEHe-
Hue. Mcnonbs3oBanne coqombl Ha ynobpenue. Topg u opeanuueckue y0obpenus Ha
e20 ocnoge. CTerneHb pa3noxeHus Topda. 30JIbHOCTh, KHCIIOTHOCTh, BIArOEMKOCTh U
MOTJIOTUTENbHAS cIocoOHOCTh Topda. ConeprkaHue MUTATENIbHBIX 3JIEMEHTOB B TOP-
¢dax. 3aroToBka W KCIOIb30BaHHE Topha Ha MOACTHIKY W ynoOpeHue. TopdsHoii
HAaBO3, €T0 yI00pUTEIbHAS IIEHHOCTH. Y CIOBHS 3((HEKTUBHOTO HCTIOIB30BaHMS TOpda
Ha ynoOpenue. TeopeTuueckoe 000CHOBAaHHE KOMIIOCTUPOBAHUS. 3HAYCHHE MHKPO-
OHMOJOTHYECKHUX MPOIIECCOB B MPEBPAILIEHUU NMUTATENbHBIX BEIIECTB KOMIIOCTA B J10-
CTYIHBIE JUI pacTeHui coequuenus. TophonaBo3zHbie koMmrocTsl. [locnoitHoe u oua-
roBoe komnoctupoBanue. TopdoxikeBble U APyrue BUIAbl KOMIIOCTOB. 3HaUE€HUE CO-
OTHONICHHSI KOMIIOHEHTOB B KOMITOCTAX ISl Pa3BUTHS MUKPOOHUOIOTHUECKUX TTPOIIEC-
coB. TopdomuHepabHble KOMITOCTHI. Vcmonb3oBanue B KoMrocTax ¢ochopuTHoit
MYKH, U3BECTH, 3016l (P MOBBIIIEHHOW KHCIOTHOCTH TOP(OB) M IPYTUX KOMITOHEH-
TOB. XUMHUYECKHN COCTAB Pa3IUIHBIX KOMIIOCTOB. Y CBOCHHE PACTEHUSIMH a30Ta, (poc-
dopa, kanmus, MUKPOIJIEMEHTOB U3 KOMITOCTOB. VICIIOh30BaHIE TOPOJCKUX, TIPOMBIIII-
JICHHBIX U CEIbCKOXO3AUCTBEHHBIX OTXO0/I0B Ha YAOOPEHHUS TyTeM UX KOMIIOCTUPOBa-
HUS ¥ TEXHUKA UX PUTOTOBIIEHUS. POIIb KOMIIOCTOB B 3aruiieHHOM rpyHTe. Canpo-
e U UX HUCIIOJIb30BAHHUE.

TexHos0rnu XpaHeHusi 1 NPUMeHeHHsl y100peHnid. TUIIbI CKIIaCKUX TOMELICHUN
7 | m HaBo3oxpaHWIHII. [IpremMbl CHWXEHUS TOTEPh M KadecTBa YAOOpPEHUHN Mpu HX 2
TPaHCIIOPTUPOBKE, XPaHEHUH U BHECEHUHU.

JKOJOrMYecKue acCneKThl NpUMeHeHus y1o0penuii. CoamaHcupoBaHHOE TPUMEHE-

8 HUE YIOOpEHUH U APYTUX CPEIICTB XUMHU3AINH - OCHOBA YCTPAHEHUS OTPHUIIATESILHOTO 3
IIOCJICACTBUA UX HA HO‘IBy, paCTeHI/DI, YCJIOBCKA U X KUBOTHBIX
HTroro 81

S. YueOHOo-MeTOoAuYeCKOe o0ecnedeHrne cCaMOCTOATEIbHOI padoThl 00y4ar0IMXCs
0 TUCIUIIINHE

YuebHOo-MeToaM4ecKre pa3padoTku umerorcst B Hayunoit  6ubnumoreke ®I'BOY BO HOxHO-
VYpansckuii 'AY:

1. Arpoxumus [DIEKTPOHHBIA pecypc] : METOM. YKa3aHHs JIJIsl CAaMOCTOSTEILHON paboThI [ 1
00yJaroImuxcst arpOHOMHYECKOro (akynpTeTa 1o HanpasieHusM: 35.03.03 "Arpoxumust 1 arpornoyBo-
Benenue", 35.03.04 "Arponomus", 35.03.07 "TexHomorHsI MPOU3BOACTBA M TIEPEPAOOTKH CEITBCKOXO-
3CTBEHHON MPOAYKIMU" OYHOHN M 3a04HON Gopm oOyuenus] / FOxuno-Ypansckuit 'AY, UuctutyT
arposkoiioruu ; coct.: . B. Cunssckuid, A. H. Ilokarunosa. - Muacckoe: KOxuno-Ypansckuii ['AY,
2017. - 26 c. Anpec B ceru: http://192.168.2.40/Books/ppm054.pdf.

6. ®OoH/1 OLIEHOYHBIX CPEICTB 1JIsl POBEICHUSA
MPOMEKYTOYHOM aTTECTAUM 00y4aIOIINXCsl 0 JUCHHUILIHHE
J7isl yCTaHOBJIEHUSI COOTBETCTBHSI YPOBHSI MOATOTOBKH oOydatouxcsi TpedoBanusm @I'OC BO
pa3paboTaH (OH]] OLIEHOYHBIX CPEJICTB AJIS TEKYLIEr0 KOHTPOJISl YCIIEBAEMOCTU U IIPOBEAECHUS IIPOMe-
’KYTOYHOH aTTeCTallMK 00Y4aoLMXCs 1Mo AucHUIuInHe. GoH/ OLIEHOYHBIX CpeICTB mpeacTasieH B [Tpu-
JIOXKEHHUU.
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7. OcHOBHAs M JONOJTHUTEJIbHAsI y4eOHasi IUTePaTypa, He00X0AMMAs 1JIs1 OCBOCHHS
AUCHMILTUHBI

OcHOBHas M JOTIOJHUTEbHAS yaeOHas TuTepaTypa umeercs B Hayunoit OubmmoTeke M 3iek-
TpoHHOHU MH(pOpMarmonHo-o0pazoBatTensHOU cpeae PI'BOY BO IOxno-Ypansckuii [AY.

OcHoBHAA:

1. SronuH, B.A. Arpoxumus [DnexktpoHHslii pecypce] : yue6. / B.A. Sroaun, FO.I1. Xykos,
B.M. Ko63apenko. - Dnekrpon. naH. - Cankr-IletepOypr : Jlanb, 2016. 584 c. - Pexxum pocrymna:
https://e.lanbook.com/book/87600

2. JlaGopaTopHbBIii TPAKTUKYM MO arpOXHMHUH ISl arPOHOMUYECKHX CIHEIUaTbHOCTEH :
yuebHoe mocooue / A.H. Ecaynko, B.B. Arees, A.U. [loakon3un, O.10. JIobankosa ; ®I'OY BIIO,
CTaBpomnoNbCKUN TOCYAAPCTBEHHBIN arpapHblii YHUBEPCHUTET. - U3/, 2-€, mepepad. u qomoiH. - CTaBpo-
noJsib : CTaBpOIONbCKUI TOCYIapCTBEHHBIN arpapHbslii yHuBepcuteT, 2010. - 276 c. - ISBN 5-9596-
0148-6 ; To xe [DnexkrponHsIi pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=138771

JlonmosHUTEIBHAS:

3. SArogun b. A. Arpoxumus / b. A. Sronun, FO. I1. XKyxos, B. 1. Ko63apenko. - M.:
Mup, 2004. 584 c.
4. Mypasun D.A. Arpoxumust [Tekcr] : yueOHUK Ui CTYA. yUpeKIESHHUH BhICIIET0 0010pa-

3oBaHus / D.A. MypasuH, JI.B. Pomoauna, B.A. JlutBunckuii. - M.: U3natenbckuil HEHTP «AKaaeMus»,
2014. - 304 c.

5. [IpakTukym no arpoxumuu [Tekcr] / B. B. Kunun [u ap.] ; nox pegakuueit B.B. Kuguna.
- M.: KonocC, 2008. - 599 c.
6. CnpaBounuk arpoxuMmuka / mog pea. M.B. Mapkesuu, B.B. Jlanoii. - Munck : benopyc-

ckas Hayka, 2007. - 392 c. - ISBN 987-985-08-0863-9 ; [OnexTpoHHbIi pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=142362

8. Pecypchl nHPOPMALMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «HTepHeT», HE0OX0AUMbIE
JJIS1 OCBOCHMS 1Y CIUTLTHHBI

1. EnnHoe oKHO 0ocTyna K yueOHO-METOIMUecKuM pazpaboTkam https://toypray.pd
2. OBC «Jlanp» http://e.lanbook.com/

3. Yausepcurerckas 6ubnmnoreka ONLINE http://biblioclub.ru

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

9. MeToauyeckne yKazaHus JJsl 00yYAKOIIHXCS M0 OCBOEHHUIO TUCIIHIIIMHBI

VY4ebHo-MeTotnueckre pa3paboTku umerorces B Hayunoit  OubimoTexe u 3eKTpoHHON uHOp-
ManmoHHO-o0pa3oBarensHOl cpene PI'BOY BO IOxuo-Ypansckuiit [AY:

1. XUMHUYECKUH COCTaB U MUTAHUE PACTCHUN [DNEKTPOHHBIN pecypc] : yaeOHO-MeTOo.
yKa3aHUs I JTa0OPAaTOPHBIX 3aHIATHH 17151 OakagaBpOB OYHOM M 3a04HOM (OpM 00yUEHHUs HampaBIie-
Huit 35.03.03 Arpoxumus u arponouBosesnenue; 35.03.04 Arponomus; 35.03.07 Texnonorus npous-
BOJICTBA U TIEPEPabOTKHU CEIbCKOX03saicTBeHHOM npoaykiuu] / FOxuo-Ypansckuii 'AY, UacTuTyT
arpoakosioruu ; coct. U. B. Cunsickuit. - Muacckoe: FOxuno-Ypansckuit 'AY, 2018. - 36 c. Aapec B
cetu: http://192.168.2.40/Books/ppm120.pdf

2. XUMHUYECKUH COCTaB U MUTaHUE pacTeHuil [TekcT] : yaueOHO-MeToinYecKue yKa3aHus K
1a00paTOPHBIM 3aHATUAM 110 arpoxumui / coct. M. B. CunsiBckuil. - Yensounck : FOxHO-Y panbckuit
I'AY, 2018. - 36 c.

3. Xumuueckuit ananu3 nous [Tekcr] : MeToguueckue yka3aHus K J1a0OpaTOpHBIM U Mpak-
TUYECKHUM 3aHATHSIM TI0 arpOXUMUU JUTsl CTYACHTOB arpoHoMuueckoro ¢akymnbreTa / coct. . B. Cu-
HaBckuil. - Yenabuuck : UT'AY, 2002. - 42 c.

4. Xumudeckasi Mmenropaius mods [Tekcer] : MeToauyeckne yka3zaHus K JJaOOpaTOpPHBIM U
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MPAKTUYECKUM 3aHATHUSAM 10 arpOXUMHH JUIA CTYACHTOB arpoHoMHuecKoro ¢akynpreTa / coct. U. B.
Cunssckuil. - Yenaourck : UT'AY, 2000. - 36 c.

5. W3yuenue cBOMCTB ynoOpeHuit [ DIeKTpOHHBIN pecypc] : MeToA. yKa3aHus K J1aboparop-
HBIM 3aHSATHUSM JIJIs1 CTYACHTOB arpOHOMHYECKOTO (pakynbrera [1mo HanpasieHusm: 35.03.03 Arpoxumust
u arpornouBoBenenue, 35.03.04 "Arponomus”, 35.03.07 "TexHoaorust Mpou3BOACTBA U NEpepadOTKU
CEBCKOXO035UCTBEHHON NPOAYKIIMU" 0uHOM (popMbl oOyuenusi] / KOxuo-Ypanbckuit 'AY, UncTUTyT
arpoakosioruu ; cocT. A. H. I[Tokarunosa. - Muacckoe: FOxuno-Ypansckuiit AY, 2017. - 32 ¢. Anpec B
cetu: http://192.168.2.40/Books/ppm055.pdf

6. Arpoxumusi [DIeKTPOHHBIA pecypc] : METOA. YKa3aHUs JJIS CaMOCTOSITEIbHON paboThI
[m1s1 oOyuaromuxcst arpoHoMuUeckoro (axkynbrera o HampasiaeHusM: 35.03.03 "Arpoxumus U arpo-
noyBoseneHue", 35.03.04 "Arponomus”, 35.03.07 "TexHomOrusl MPOU3BOACTBA U MEPEPaOOTKH CElb-
CKOXO35ICTBEHHOU MPOIYKITMU" 0YHOM 1 3a04HOU hopm 00yueHus| / FOxuo-Ypansckuii 'AY, UncTH-
TYyT arpoakojorud ; cocT.: M. B. Cunsasckuii, A. H. Ilokartunosa. - Muacckoe: FOxHo-Ypansckuii 'AY,
2017. - 26 c. Anpec B cetu: http://192.168.2.40/Books/ppm054.pdf

10. UndopmaunoHHbIe TEXHOJIOTHH, HCIIOJIb3yeMble IPH 0CYLIeCTBJIEHUH
00pa3oBaTe/ILHOIO MPoIecca N0 JMCUUILIHHE, BKJIOYAasi epevyeHb NPOrPaMMHOro odecrevdeHnst
U MH(OPMAIHOHHBIX CIPABOYHBIX CHCTEM

B Hayunoii OubamoTexe ¢ TepMUHAIBHBIX CTAHIIMHN MPEIOCTaBIAETCS JOCTYN K 0a3aM TaHHBIX:
Koncynprantlntoc (cipaBouHble IpaBOBbIE CUCTEMBI) http://www.consultant.ru

[IporpammHoe obecnieueHue:

Microsoft Win Starter 7 Russian Academic Open 1 License No Level Legalization Get Genuine,
JInuensunonnsiii oroop Ne 47544514 ot 15.10.2010;

Microsoft Windows Professional 7 Russian Upgrade Academic OPEN 1 License No Level, Jlu-
1eH3MoHHbINA oroBop Ne 47544515 ot 15.10.2010;

Microsoft Office 2010 Russian Academic OPEN 1 License NoLevel, JIutieH3u0OHHBIN 10TOBOP
Ne 47544515 ot 15.10.2010;

AntuBupyc Kaspersky Endpoint Security nns Ousneca, Jlunensuonnsiii moroBop Ne 17EO-
161220-114550-750-604 ot 20.12.16

11. MaTepuajbHO-TeXHUYecKasi 6a3a, HeoOXoAUMAst AJIsl OCYIIeCTBIEHUSI
00pa30BaTeIbLHOIO MpoIecca Mo TUCIUNIHHE

Y4yeOHble ayAuTOpPMH AJIsl TPOBeJCHUS] 3aHATHI, NPeIyCMOTPEHHBIX MPOrpaMMOoii,
OCHAIIleHHbIE 000PYA0BAHMEM U TEXHHYECKHMH CPeICTBAMHU 00y4YeHHA

1. YaeOHas aynuropus AJisl MPOBEACHUS 3aHATUH JICKIIMOHHOTO THIIA (OCHAIIIEHA MYJIbTUME U -
HBbIM 000PYZOBaHHUEM), 3aHATUI CEMUHAPCKOTO TUIIA, BHIMOIHEHUS KYPCOBBIX PadOT, TPYIMIOBbIX U UH-
IUBUAYAJIbHBIX KOHCYJIBTALUN, TEKYIIETO KOHTPOJIS U IPOMEXYTOUHOM arTectauuu — 217, 309.

2. YueOHas aymuTopus IJis MPOBEACHUS JabopaTopHbIX 3aHATUI — 304.

IHoMemeHus 1J1s1 CAMOCTOATENbHOM PadoThl 00y4aKOIIMXCS

[Tomemmenust A7isi CaMOCTOSTENLHON pabOThl 00YJAIOIIUXCS — MAJIBI YUTABHBIN 327 Ou0IHO-
TEKH, OCHAILICHHBIN KOMITBIOTEPHOW TEXHUKOH € MOAKIIOYEHUEM K ceTU «IHTepHET>.

IlepeyeHb 000py10BaAHNS M TEXHUYECKHUX CPEACTB 00y4YeHM sl

1 Juctunnsitop,

2 BeITspxHOM mKad,

3 Becrwr BJIKT-500M,
4 Becwt BJIKT-500M,
5 kad cymunpHbIH,
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6 Monomep yHuBepcanbhbiit DB-74,

7 Anmapar s BerpsixuBanus ABY-6C,
8 DnekTpuueckas IUINTKa,

9 ®orokonopumerp KOK-3,

10 Uonomep N-160M,

11 Becol anexrponasie MW-1200,

12 Becst LABOR,

13 IMonwckuii mudposoit pH-meTp,

14 Becn! ananutnueckue BJIP-200,

15 Becbl TOpCHOHHBIE
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IIPH/IO/KEHUE

®OH/JI OHEHOYHbIX CPEACTB

JUTS1 TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH | MTPOBEICHUS TIPOMEKYTOUHOMN aTTeCTAIUN
o0yJarmuxcs
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COJEPXAHME

KommeTeHmy u ux HHIUKATOPHI, HOPMHUpPYEMBIE B TIPOIIECCE OCBOCHUS TUCITUTLINHBI
[TokazaTenu, KpUTEPUH U IIKaIa OICHUBAHMS HHIUKATOPOB JOCTHXKEHUS CPOPMUPOBAHHO-
CTH KOMIIETEeHIIUI

TuroBbie KOHTPOJIBHBIE 3a/TaHUS U (MJTH) UHBIC MaTEPHAIIbI, HEOOXOAMMBIC JIJIsI OIEHKH 3Ha-
HUU, YMEHHI, HABBIKOB U (WJIM) OIBITA JACATEIHLHOCTH, XapaKTePU3YIOMINX CPOPMUPOBAH-
HOCTh KOMIIETEHIIMI B MPOLIECCE OCBOEHUS TUCIUTLIINHBI

Mertonuueckue MaTepuaibl, ONpPENesIione Mpoueaypbl OLICHUBAHUS 3HAHWUM, YMEHUH,
HABBIKOB U (WJIN) OTIBITA JACSITENLHOCTH, XapaKTEPU3YIOMIHX c(POPMHUPOBAHHOCTH KOMITETEH-
i

4.1. OneHouyHbIE CPECTBA IS IPOBEAEHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH

4.1.1.  OtBeT Ha NPAaKTUYECKOM 3aHITHU

4.1.2.  TectupoBanue

4.2. [Tpouienypsl U OLIGHOYHBIE CPEACTBA TSI POBEICHUS TPOMEXKYTOUHOM aTTecTa-
1105054
42.1. 3auer

4.2.2. Dx3aMeH
4.2.3  Kypcoas paboTa/KypcoBoOii MPOEKT
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1. KomneTeHuMu U MX HHAMKATOPHI, GopMHpyeMble B IIpoLecce 0CBOCHHUS THCIUIITHHBI

OIIK — 5. Cnoco0eH K y4acTHIO B IPOBEJCHUN YKCIIEPUMEHTAIBHBIX UCCIIEIOBAaHUH B mpodec-
CUOHAIBHOHN NESITEIILHOCTH.

Kon u Hanme- Popmupyemslie 3YH

HOBaHUE UHIU- HaunmenoBauue
KaTropa JOCTH- OLIEHOYHBIX

3HAHUS yMEHUS HaBBIKA
JKEHUS KOMIIE- CpEICTB
TEHIUNA
N I-1omnk-s [Ipo- | O6yuatomuiicss  mon- | OOy4qaronuiics OO0yuarommiics Tekymas arre-
BOAUT J1a00pPa- | yxeH 3HATH: XUMHYE- JOJIKEH YMETh: | JOJDKEH BiaAeTh: | CTAlHA:
TOPHBIC  aHa- | cpyjf  coctaB  (dUie- | OIEHUBATh U HUC- | METOAAMH y | - OTBET Ha j1ab0-
JU3bI 00Pa3IoB . paTopHOM 3aHs-
MEHTHBIH W  Belle- | MOJb30BaTh  pe- | HABBIKAMHU  aHa-

MOYB, PACTCHHI
U y1oOpeHuit

CTBEHHBIN) OCHOBHOM
U TOOOYHOM MPOIYK-
MU OCHOBHBIX CEJb-

CKOXO3SMCTBEHHBIX

kyaetyp — (B1.0.03-

3.1)

3yJBTAThl aTrPOXHU-
MUYECKUX aHaJHU-
30B TOYB, pacTe-
HUW U ynoOpeHHi
- (b1.0.03-Y.1)

JUTUYECKON pa-
00THI TIO Ompene-
JICHUIO  arpoxu-
MHYCCKUX II0Ka-
3aTele, HCIIOIb-
3yEeMbIX npu
OIIEHKE IIO0pPO-
VS TIOYBBI, Kade-
cTBa, 0OE€30IacHO-
CTH U TEXHOJIOTH-
YeCKUX CBOMCTB
CEIIbCKOXO03sIi1-

CTBEHHOU  IIpoO-
JyKIMH -
(b1.0.03-H.1)

TUU;
- TECTUPOBaHUE
[TpomexyTou-
Had aTTeCcTalusia.
- 3a4eT;

- BK3aMeH

2. HOK333Te.]'[l/l, KPUTEPHUHA U HIKAJIA ONCHUBAHUA UHAUKATOPOB T0CTHKCHUHA KOMIIeTeHInii

N/I-10ormk-5 Pemaer koHKpeTHBIE 3a7a4 MPOEKTA 3asBJICHHOTO Ka4eCTBA U 3a YCTAHOBJIEHHOE BpEMS

Kputepun u 1mkasna olieHUBaHUS Pe3yabTaToOB 00yUYEHHUS MO JUCIUTUINHE

cTaB (3JIeMEHTHBIN
H BCILCCTBCHHEIN)
OCHOBHOM H TIIO-
O004HOM  TpPOAYK-
1107071 OCHOBHBIX
CEIIbCKOX 0351~

CTBEHHBIX  KYJb-

Typ

CKHi#l coctaB (dIIe-
MEHTHBIM W Belle-
CTBCHHBIM) OCHOB-
HOM M MOOOYHOM

u OTJIeIbHBIMU
npoOenaMu  3HaeT
OCHOBHBIE XHMH-
YECKUH COCTaB

NPOAYKIIUHA oc- | (3IeMEHTHBIE |
HOBHBIX CEJIbCKO- | BEIIECTBEHHBIN)
XO03SMCTBEHHBIX OCHOBHOM H TIIO-
KYJIbTYp O004HOM  TpPOAYK-
1107071 OCHOBHBIX

dopmupyemble - = = -
3VH Henocratounsrit JlocTaTo4HbIH Cpennuii Beicoknii
YPOBEHb YPOBEHb YPOBEHb YPOBEHb

b1.0.03 - 3.1 | OGyuatomuiics He | OOyuaronuiics OoOyuatommiics ¢ | OOyyaromuiics ¢

3HaeT OCHOBHBIE | c1a00 3HAET OC- | HE3HAYUTEIIb- TpeOyemoii crerne-

XUMHAYECKHH  CO- | HOBHbIE XHMHYE- | HBIMH OHIMOKaMH | HbIO TIOJHOTHI H

TOYHOCTH  3HACT
OCHOBHEIC XHMH-
YecKHui COCTaB
(?IeMEHTHBIA U
BEIIICCTBECHHEIN )

OCHOBHOM M TIIO-
OOYHON  TIPOIYK-
1171041 OCHOBHEBIX
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aHAJTUTUIECKOM
paboThl O orpe-
JIETICHUIO arpOXH-
MHYECKHX IOKa3a-
TeJiel, UCTI0JIb3Yye-
MBIX TIPH OILICHKE
TIJI0TOPOTUS
MMOYBBI, KAayecTBa,
0e30macHOCTH U
TEXHOJIOTHYECKHUX
CBOMCTB CEIILCKO-
XO3SMCTBCHHOM

MPOTYKITUHI

KaMM aHaJUTHYe-
CKOW paboTHl 110
OTIPEJICTICHUIO ar-
pOXI/IMI/I‘-IGCKI/IX
IOKa3arejied, ¥cC-
MIOJIB3YEMBIX IIpH
OIICHKE TLIOJI0PO-
AUA IIOYBbLI, Kadec-
cTBa, 0€e30macHoO-
CTH U TCXHOJIOT'U-
YeCKHUX  CBOICTB
CEIIbCKOX 03511~
CTBEHHOU MPOIYK-
1

JIEET METOJIaMH H
HaBBIKAMH aHaJIU-
THUYECKOU paboThI
[0 OMNpPEICICHUIO
arpOXMMHYECKHUX
OoKa3arelied, ucC-
MOJB3YEMBIX TPHU
OLICHKE II0J0pO-
IMsT TIOYBHI, Kade-
cTBa, Oe30IacHoO-
CTH M TEXHOJIOTH-
YeCKNX  CBOMCTB
CEITbCKOX03si1-
CTBEHHOH IPOAYK-
187058

CENbCKOX 03511~ CEeNbCKOXO0351M-
CTBEHHBIX  KYJb- | CTBEHHBIX  KYJIb-
Typ Typ
b1.0.03 - V.1 | OCyuatomuiics He | OOyuaromuiics OOyuaronmiics Ob6yuaronmiics
yMEeT OLIEHUBAThH | CIa00 yMEET Olie- | yMEeT ¢ HE3HayM- | yMeeT OLEHUBAaTh
U UCIOJb30BaTh | HUBATh U UCIIOJb- | TEJIHBIMU 3aTPYI- | ©  HCIOJb30BaTh
pe3ynapTaThl  ar- | 30BaTh  pe3yJib- | HEHUSMM OLI€HHU- | pe3ylbTaThl  ar-
POXMMHUYECKUX TaTbl arpoXMMH- | BaTh U UCIOJbB30- | POXUMUYECKUX
aHaJIM30B IIOYB, | YECKUX AHAJIM30B | BaThb pe3yJbTaThl | aHATU30B IOYB,
pacTeHui u yno0- | HOYB, PACTEHUM U | arpOXUMHUYECKUX | pacTeHHH U yno0-
peHuit ynoOpeHui AHAJIM30B TIOYB, | pEHUM
pacTeHuit u ynoo-
peHuit
b1.0.03 - H.1 | OOyuatomuiics He | OOyuaromuiics OOyuatonmiics ¢ | OGyyaromuiics
BJIaJIeET MeTO- | ci1abo BiiazeeT Me- | HEOONBIIMMA 3a- | CBOOOOHO BiIageceT
JaMH U HaBBIKAMU | TOJAaMH M HaBbI- | TPYAHEHUSIMH BJIa- | METOJAaMH U

HaBBIKAMH aHaJIU-
TUYECKOH paboThI
10  OTPECIICHUIO
arpOXUMHUYECKUX
IIoKa3aTejied, uc-
MOJIb3YEMBIX TPHU
OIICHKE TIJI0JIOPO-
IIMs TIOYBEI, Kaye-
cTBa, 0€e30IacHO-
CTH M TEXHOJIOTH-
YEeCKHX  CBOMCTB
CEIIbCKOX 035111~
CTBEHHOM MPOIYK-
187051

3. TunoBble KOHTPOJIbHBIE 3aJaHNS U (M) HHbIe MATEPUAJIbI, HEOOXOAUMBIE /15l OLEHKH
3HAHMi, YMeHHUii, HABHIKOB U (MJIH) ONBITA AeSITeIbHOCTH, XapaKTePU3y0 X
copMUpPOBaAHHOCTH KOMIIETEHIIHI B MpoIecce OCBOCHUS JUCHUIIMHBI

VYuebHOo-MeToanuecKue pazpaboTku umerotTes B HayuHoit  OubnmoTreke u 3JeKTpoHHOM nH(Op-

MalroHHo-o0pa3zoBaTensHOl cpene PI'BOY BO 0xHo-Ypanbckuii [AY:
1. Xumudeckuii cocTaB u nmuTanue pacterui [ Tekct] : yaeOHO-MeTonnuecKkue yka3zanus K j1ado-

PaTOpPHBIM 3aHATUAM 110 arpoxumui / coct. M. B. CunsiBckuid. - YensiOunck : FOxno-Ypansckuii [AY,

2018.-36c¢.

2. Xumunyeckuii aHanu3 noyB [TekcT] : MeToanyeckue yka3zaHus K J1a00paTOPHBIM U IPAKTHYE-
CKHM 3aHATHSM I10 arpOXUMUH I CTYACHTOB arpoHoMHuueckoro ¢gakynbTeTa / coct. U. B. Cunsis-
ckuii. - Yengounck : UT'AY, 2002. - 42 c.

3. Xumudeckas Meiauopanus mous [Tekcr] : MeToanueckue yka3aHusl K J1a0OpaTOpHBIM M MPAKTH-
YECKUM 3aHATHUSM 110 arpOXUMHUU JJIs CTYJEHTOB arpoHOMHUYecKoro ¢akynsrera / cocT. Y. B. Cunsis-
ckuii. - Yemstonuck : UT'AY, 2000. - 36 c.

4. W3yueHue CBOWCTB yA0OpeHUil [ DIEKTPOHHBIN pecypc] : METOA. yKa3aHus K JJabOpaTOpHBIM 3a-
HATHSIM IS CTYJEHTOB arpoHOMUYecKoro (akynprera [mo HanpasiaeHusM: 35.03.03 Arpoxumus u ar-
porouBoBenienue, 35.03.04 "Arponomus", 35.03.07 "TexHonorus npou3BoACTBA U MepepabOTKH Cellb-
CKOXO35IMCTBEHHOU MpoayKuuu' ogHor opmbl 00yuenust| / FOxHo-Ypansckuii 'AY, UuacTuTyT arpo-
skojorud ; cocT. A. H. Ilokatunosa. - Muacckoe: FOxuno-Ypansckuit 'AY, 2017. - 32 c. Aapec B ceTu:
http://192.168.2.40/Books/ppm055.pdf
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5. Arpoxumusi [ D7IeKTpOHHBIN pecypc] : METOI. YKa3aHus I CAMOCTOSITEIbHOM paboThI [ 11 00Y-
YaIOUIUXCSl arpOHOMHYECKOTO (akynbTeTa 1mo HampasiaeHusM: 35.03.03 "ArpoxuMus U arporoyBOBe-
nenune", 35.03.04 "Arponomus", 35.03.07 "TexHonorus npou3BoACTBa U NMEepPepabOTKH CETbCKOXO035H-
CTBEHHOM MPOJIYKIIUH'" OYHOU U 3a04HOM popm o0yuenus| / FOxuo-Ypanbckuii 'AY, UacTuTyT arpo-
skojoruu ; coct.: U. B. Cunsickuit, A. H. Ilokatunosa. - Muacckoe: FOxuo-Ypansckuit 'AY, 2017. -
26 c. Aapec B cetu: http://192.168.2.40/Books/ppm054.pdf

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

B nanHOM paszgene METOAMYECKUE MATEPUAIIbI, ONPEAEISIOIINE TPOLEAYPbl OEHUBAHUS 3HA-
HUM, YMEHUN, HaBBIKOB, XapaKTepHU3yIOMMX 0a30BbINA 3Tanm (OPMUPOBAHUS KOMIETEHIIUN 1O TUCIIH-
IIJINHE <<AI‘pOXI/IMI/I$I>>, NPUBCACHBI HPUMCHUTCIIBHO K KaKAOMY M3 UCIIOJIb3YCMBIX BUOB TCKYIICTO KOH-
TPOJISl YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTecTalii 00yJarommnxcs.

4.1. OueHo4HbIe cpeacTBa s MPOBeICHUsI TEKYIIero KOHTPOJIS yCIeBaeMOCTH
4.1.1. Otuér mo 1abopatopHoO padboTte

Otder mo J1abopaTopHO PabOTEe UCTIONB3YETCS ISl OIEHKM Ka4eCcTBa OCBOCHUS O0YUYaOITUMCS
OCHOBHOM PO eCCHOHAIBHONW 00pa30BaTeIbHON MPOrpaMMbl IO OTACIBHBIM TeMaM AUCIUIUTHHBL Co-
nep>kanue u (popma ordera 1o J1adopaTopHbIM paboTaM MPUBOAUTCS B METOJUYECKUX YKA3aHUX K Jia-
o6opaTopubM padoTam (1. 3 ®OC). ConepxkaHue OTYETa K KPUTEPUHN OIICHKU OoTYeTa (TabJI1.) TOBOISITCS
710 CBEJICHUS 00YJaIoIMXCsl B Hauae 3aHATUH. OTUeT OLIEHUBACTCS OL[CHKON «3aUTEHO», «HE 3aUTCHO».
Or1eHKa «3a4TE€HO» CTAaBUTCS 00ydJarommmMcs, ypoBeHb 3Y H KOTOPBIX COOTBETCTBYET KPUTEPHSIM, yCTa-
HOBJICHHBIM JIJISI TIOJIOXKHUTEIBHBIX OIEHOK («OTIUYHO», «XOPOIIO», «YAOBIECTBOPUTEIHHO»). OLeHKa
00BsABISAETCS 00yYarOIeMycsl HEOCPEACTBEHHO TOCe CJaul OTYETa.

lkana Kpurtepuu oneHnBanus

- U3TI0’KEHHUE MaTepHala JJOTHYHO, TPAMOTHO;

- cBO0OTHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHE BBICKa3bIBATh U 000CHOBATh CBOM CYX/IEHUS IIPU OTBETE HA KOH-
TPOJIbHBIE BOIPOCHI;

O1eHKa «3a4TCHO» - YMEHUE NMPOBOAUTH U OLIEHUBATh PE3yJbTaThl U3MEPEHUH;

- CIIOCOOHOCTH pa3peniaTh KOHKPETHBIE CUTYaluU (JOMYyCKaeTCs HalTnune
MaJIO3HAYUTENIbHBIX OIIUOOK MM HEJOCTATOYHO MOJHOE PACKpPBITHE CO-
Jep>KaHusl BOIIPOCA WM TIOTPEIIHOCTh HEIPHHIMITHAIEHOTO XapaKTepa B
OTBETE Ha BOIIPOCHI).

- OTCYTCTBHE HEOOXOMMBIX TEOPETUUECKUX 3HAHUH; JOMYIIEHbI OLIMOKN
B OIIPE/ICIICHUH MTOHATUH U ONTMCAaHUU U3yYaeMBbIX SIBIICHUH U MPOLIECCOB,
UCKaXXEH UX CMBICI, HE MPaBHJIBHO OLCHUBAIOTCS PE3YNbTaThl U3MEpe-
HUMH;

- HE3HaHUE OCHOBHOIO MaTepuaya y4yeOHOH MporpamMmsl, JT0OMYCKAIOTCS
rpyObie OuIOKH B U3JI0KEHUH.

O11eHKa «HE 3aUTEHO»

Kpurepun omnenku otBera (Tabi.) MOBOAATCSA 10 CBEICHUs OOydYaIOIIMXCS B Haudaje 3aHATHM.
OrneHka oOBSBISETCS 00YJArOIIEMYCsl HEIIOCPEACTBEHHO TTOCTIE OTBETA.

HIkana Kpurepun oueHuBanus

- 00yJaromuiicst MoJHO YCBOMJI y4eOHBINH MaTepua;

- IPOSIBJISIET HABBIKK aHAIN3a, 0000IICHHS, KPUTHUYECKOTO OCMBICIICHUSI U
Onenka 5 BOCTIPUATHS MH(POPMALIMHU, HABBIKH OTIMCAHMUS OCHOBHBIX (PU3MUECKUX 3a-
(oTIHMYHO) KOHOB, SIBJICHUI U TIPOLIECCOB;

- MaTepuall U3JI0’KEH TPaMOTHO, B ONPEIEIICHHOMN JTIOTUYECKOH Moceq0Ba-
TEITLHOCTH, TOYHO HUCIIOIH3YETCSI TEPMUHOJIOTHUS;
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- TOKa3aHO YMEHHUE WJLIIOCTPUPOBATh TEOPETUYECKUE IOJOKCHMS KOH-
KpETHBIMU ITPUMEpPaMH, IPUMEHATH UX B HOBO CUTYallUH;

- IPOJEMOHCTPUPOBAHO YMEHHUE PEIlaTh 3a1a4H;

- MOT'YT OBITh JOMYIICHBI OJJHA—/IBE HETOYHOCTH PU OCBEILIEHUH BTOPO-
CTEIICHHBIX BOIIPOCOB.

Onenka 4
(xoporio)

OTBET YNIOBJIECTBOPSIET B OCHOBHOM TPEOOBAaHUSAM Ha OLICHKY «5», HO IIpU
3TOM MMEET MECTO OJMH U3 HEAOCTATKOB!

- B YCBOCHUHU y4yeOHOT0 MarepHasa JOMyIIeHbl HeOOoIbIIue MpoOebl, HE
MCKa3MBIIHE COJICPKAHUE OTBETA;

- B pELICHUH 3aJ1a4 JONYIIECHbl He3HAYUTEIbHbIC HETOUHOCTH.

Onenka 3
(YIOBIETBOPUTEIHHO)

- HEIOJIHO MJIM HEINOCJIEA0BATENbHO PACKPBITO COAEpkKAHUE MaTepuala,
HO TIOKa3aHO oOIee MOHMMaHUE BOIPOCa M MPOJAEMOHCTPUPOBAHBI yMe-
HUS, TOCTATOUHBIE /1JIs1 JaIbHENIIIEr0 YCBOCHUS MaTepuana;

- UMEIIUCH 3aTPYJHEHUS WX JOMYIIEHBI OIIUOKH B ONPENEICHUH TOHS-
THUH, UCIIOJIb30BAHUU TEPMUHOJIOTUH, OITUCAHUU (PU3MUECKUX 3aKOHOB, 5IB-
JIEHUH U MPOLIECCOB, PEIICHNUH 3a/a4, UCIIPABICHHBIE [10CIIE HECKOIBKUX
HaBOASIIUX BONPOCOB;

- HEeTIOJIHOE 3HAHHE TEOPETUIECKOr0 MaTepHaa; 00y4Jaromuicss He MOXKET
IPUMEHUTh TEOPHIO B HOBOM CUTYaIUH.

Onenka 2
(HEy1OBJIETBOPUTEIILHO)

- HE PaCKpHITO OCHOBHOE COZIepKaHKie yueOHOro Marepuara,

- 00HapY)KEHO HE3HAHKE WM HETIOHMMAaHKE OOJIbIIeH I HanboJiee Bax-
HOM 4acTH y4eOHOro MarepHuana;

- IOTYIICHBI OIIMOKY B ONPEACIICHUH TIOHSATHH, IPY MCIIOJIb30BAHUU TEP-
MHUHOJIOTUH, B ONMUCAHUU (PU3MUYECKUX 3aKOHOB, SIBICHUH M MPOIIECCOB,
peleHnH 3a1a4, KOTOPbIE He UCTIPABIICHBI TI0CIIE HECKOIBKUX HaBOMISIINX
BOIIPOCOB.

4.1.2. TectupoBanue

TectupoBaH#e UCTIONB3YETCS VIS OIEHKN KadecTBa OCBOCHUS 00yJarOIMMCsl OCHOBHOM mpodec-
CHOHaJIbHOW 00pa3oBaTeNIbHOI MporpamMMbl O OTAEIbHBIM TEMaM WM pa3zesiaM JAUCUUIUIMHBL Tect
MIPEICTaBISAET COOO0M KOMILUIEKC CTaHJapTU3UPOBAHHBIX 3aJaHU, ITO3BOJISIONINI YIIPOCTUTH MIPOLIETYPY
M3MepeHus 3HaHUN U yMeHu#l oOyuatonuxcs. OOy4aromumcs BBLAAIOTCS TECTOBbIE 3a7aHus ¢ hopMy-
JUPOBKOW BOMPOCOB U MPEIOKEHUEM BBIOPATh OJIMH MPABUIBHBIA OTBET U3 HECKOJIBKUX BapHUaHTOB

OTBETOB.
Ne OueHouHbIE CpeICTBA Kon n naumeHnoBanue uH-
TecTHpoBaHHue JTUKaTOpa KOMIETEHIINH

1 | llumanue pacmenuti W -1onk-5 [IpoBoaut a6o-
1. ITIpupocT yposkas 3a cueT yaoOpeHuii paTopHBIE aHaIM3bl 00pa3-
A)50 %; LIOB TIOYB, pACTEHUUA WU
b) 100%; ynoopeHuit
B) 20%.

b) u3 nouskr;

2. Kak pacTeHust ycBauBarOT NUTATEIbHBIEC BelllecTBa?
A) Y3 TIOYBBI ¥ BO3/1yXa;

B) 13 nouBkl, BOJBI M BO31yXA.

3. YTo HEOOXOIMMO PACTECHUSIM JJI1 HOPMAJIBHOT'O pa3BUTHs?
A) Temno, cBeT, JIEMEHTHI IUTAHMS, BOJIA;

b) sanemenThI muTaHUS;

B) Teno, aieMeHTHI MUTaHUS, CBET.

4. OcHOBHas yacTh 0OOIIIeH MacChl CyXOro BeUIecTBa

A) OenKu, )KUPHI, YTIICBOIBI;
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b) 6enku u Kupsr;

B) Oenku u yriieBoasl.

5. Macca cyxoro BemiecTBa B ToMarax, nepiax u orypax:
A) 4-8%;

B) 5-10%;

B)2-3%;

6. Macca cyxoro BeliecTBa B 3JaKax:

A) 85-88%;

b) 90-95%;

B)70-80%.

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

b) yrnepon, Bogopon, a3or;

B) Bomopona, a3ot, kuciopoa.

8. daromuro3s 3To:

A) 3axBat KJIETKOW TBEPJIbIX YaCTHIL;

b) 3axBar kanenn KUAKHX BEIICCTB;

B) 3axBar 1 TBEPABIX U KUAKUX YACTHII.

9. I[ImHOIIUTO3 3TO:

A) 3axBaT Kamnejb XKUJIKUX BEIISCTB;

b) 3axBat TBepIbIX YaCTHIL;

B) 3axBar v TBEPABIX U KUAKUX YACTHII.

10. Ilpu HenpoctaTtke docdopa pacTeHHE UMEET:
A) TEMHO-3€JIEHYIO OKPACKY;

b) xxenTyro okpacky;

B) xenrto-3eneHyro okpacky.

AzomHvie yooopeHus

1. Kakue ynoOpeHus oka3pIBalOT HAauOOJIbIIIee BIMSHIE HA Be-
JINYKHY ypoxkas?

a) a30THbIC yI00pEeHUs

0) KaMiTHBIC YIOOpEeHMS

B) GocdopHble yToOpeHHs

2. MouyeBuHa (KapbamMu1) OTHOCUTCS K ...

a) aMHJIHBIM YOpEHUsIM

0) aMMHAYHO-HUTPATHBIM YAOOPEHUSM

B) aMMHAYHBIM YI0OPECHUSIM

3. Kakoe cozeprkanue a30Ta B MOUEBUHE

a) 46%

0) 34,6%

B) 24%

4. MoueBuHa 151 yTOOpEHU BBITYCKACTCA B ...
a) rPaHyJIMPOBAaHHOM BUJE

0) >KUJIKOM BUJIE

B) B BUJIC KPUCTAUTMYECKOTO BEIIECTBA

5. Kakoe ynobpenue conepKut HanuOoJIbIee KOJTUISCTBO
azora?

a) 0E3BOIHBIN aMMHUAaK

0) cynbdar aMmMOHHS

B) KapOOHAT aMMOHHSI

6. K aMMOHMITHBIM y1OOpEHUSM OTHOCHUTCH ...
a) cynb(haTr aMMOHUS

0) aMMOHMI{HasI CeTUTpa
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B) CyJIb(OHUTPAT AMMOHUS

7. Kakoe coznepkaHue a30Ta B aMMHAauyHOU cenuTpe?

a) 34%

0) 24%

B) 16%

8. Kakoe ynoOpeHre OTHOCUTCS K (PU3HOJIOTHYECKH MIeNI0Y-
HbIM?

a) HUTpAT HaTpHUsl

0) HUTpaAT aMMOHUS

B) XJIOpHJI Kajus

9. K kakuM y100peHHsIM OTHOCHUTCS KallbllieBas cenuTpa’?
a) HUTPATHBIM YIO0OpEHUSIM

0) aMUIHBIM YAOOpEHHSIM

B) aMMOHUHHO-HUTPATHBIM yI00PECHUSIM

10. Kakoe ynoOpeHre OTHOCUTCS K (PU3UOJIOTHUECKU KUCITBIM?
a) cynb(haT aMMOHUS

0) KanpLueBas ceauTpa

B) HUTpAT HATpUs

Kanuiinvie yooopenus

1. Ponpb Kanus B KU3HU pacTEeHUI?

a) Kanuit sBnsieTcss OAHUM M3 OCHOBHBIX JIEMEHTOB MHUHE-
paJbHOTO IUTAaHUS PACTCHUN

0) Co3maeT OnaronpusiHpIe YCIOBHUS.

B) OTnyruBaet BpeauTenei.

2. Kakoe KOIu4ecTBO Kaausi COAEPKUTCS B OYBE CEPO3EM?
a) 10 2-3 % (30-50 1/ra B maX0THOM CIIO€)

0) 10 0.5-0.7 % (15-21 T/ra B IaXOTHOM CJI0€)

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

3. KpynHble MEeCTOPOXACHUS KaTUHHBIX COJICH?

a) CackaueBaHCKOE MECTOPOKIACHUE

0) BepxHekamMckoe MECTOPOKIACHUE

B) OTO XuMH4eckas (opmyia, Co3JaHHAst HCKYCCTBEHHO

4. Kak moiay4aroT XJIOPUCThINA Kaaui?

a) BzanmopelicTBreM rUIPOKCUIA Kalusi C COJITHOM KHCIIOTOM:
KOH + HCl — KCI + H,0

0) B3anmopeiicTBieM ruipoKCHa KaJus ¢ COJMSTHOM KUCIOTOM:
KOH + Cl — KCI + Oz

B) B3auMopeiicTBueM ruipoKcuia Kajius ¢ COISTHOM KUCIOTOM:
KCI + HC1 — H20+ KOH

5. Kakue npoMbIlIIIEHHBIE OTXO/IbI HCIOJIB3YIOTCS B KAUYECTBE
KIMHHBIX yaoOpeHuii?

a) 'ymyc

0) Onunxu

B) MbuIbHAs Bosa

6. MexaHn3M B3aMMOJICHCTBUS KATMIHBIX yIOOPEHHH C 1M0Y-
BOI?

a) KaTUOHBI IPOHUKAIOT B MEXKITAKETHBIE MPOCTPAHCTBA

0) paciieruieHneM yTeM BBIICTICHUS] KUCIOT PAaCTEHUSIMHU

7. B xakux ¢opMax comepKUTCs Kamuii?

a) I'panynsl

0) Ilnactel

B) PactBOp
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8. OxapakTepu3ylTe JOCTYIHOCTD JJISl PACTEHUN Pa3IMYHbBIX
¢dopm kanus?

a) Kanuii nouBeHHOTr0 pacTBOpa (BOIOPACTBOPUMBIiN)

0) Kanmii mornonieHHbIi (0OMEHHBIH )

B) Kanuii HeoOMeHHBIH (PUKCHPOBAHHBIN)

9. CBoiicTBa 1 0COOCHHOCTH MPUMEHEHHS 3TOTO YI0OpEeHMsI?
a) DTOT XUMHUYECKHI 2JIEMEHT pacTeHUs MOTPEOUTh MOT'YT
TOJIBKO B PACTBOPE BOIbI

0) [Torpebmnstor B 11000M BUIE

10. Kakoe BnusiHUE KaTuiHbBIE YI0OpEHUs OKa3bIBAIOT Ha
CBOMCTBA MOYBHI?

a) MIaMeHeHnsIMU (DU3UKO-XUMHUYECKUX CBOMCTB MIOYB

0) He usmenser cocraB mO4YBEI

Mukposnemenmsi u MUKpoyoobperus

1. MuKpO3€MEHTBI —3TO

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

6)N,P .K,S ,Ca Mg

B) Al, Br, Z, H20

2. Kakoe conepkaHnre MUKPO3JIEMEHTOB B PACTCHUSX ?

a) 1-10%

6) 0,1-1%

B) 3-5%

3. Pacuer ynoOpenus ayis BHEKOPHEBOM MOAKOPMKH Mo y1o0-
peHui

a) 50-100rpamm/rexTap

6) 10-50rpamm/rexrap

B )100-150rpamm/rexTap

4.Cxonbko % neicTByromero Bemecrsa B Monubaar aMMOHUS
HaTpust 1 Monubaare aMMOHUS.

a) 35-50%

6) 15-20%

B) 5-10%

5. [Ipusnaku nedunura Mo B pacTCHUSIX.

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

B) OrpOMHBIE ¥ TEMHO 3€JICHbIC JTUCThS

6. Hemocratox B B pacTeHusx.

a) YMCHBIIICHHE KOJI-Ba IIBETKOB, OITaICHUC 3aBs3eH

0) CyxOoCTh | OIaJIcHUE JTUCTHEB

B) 'HUeHue OoT KOpHS

7. Kakue mouBbI camble 00OTaThle MUKPOJJIEMEHTAMH.

a) YepHo3emHBbIE.

0) [lepHOBO-TIOA30IHCTHIC

B) CyriauHUCTHIE.

8. CKOJIbKO KI' BHOCSIT B IOYBY OOpMarHuBbie y100OpeHHUsI.
a) 60-100xr /rexrap

0) 10-50kr/rexTap

B)100-200kr/rexTap

9. HenocraTok Zn B pacTeHUSIX IPU3HAKU

a) XJI0p0o3 ¥ pO3€TOYHOCTh

0) CyxoCTh BETOK

B) OnajieHre ¥ THUEHUE TIJI0/I0B.
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10. Pacuer CuSO4 (cynbdat Menn) BHECEHHS B TIOUBY
a) 10-12kr /rexrap

0) 1-5kr/rexTap

B) 5-10kr/rexrap

Opeanuueckue y0obpeHus

1.YT0 BXOIUT B COCTaB HaBO3a

a) TBEP/bIC BBIJCICHUS KUBOTHBIX, KUJIKUE BBIICICHUS KH-
BOTHBIX, TOJACTUIIKA

0) TBep/ible BbIACIECHUS KUBOTHBIX, OJCTHIIKA

B) )KHMJIKHE€ BBIICIICHUS )KUBOTHBIX, TIOJICTHIIKA

2.Uem OoraTsl TBEpbIC BBIICICHUS KUBOTHBIX ?

a) Azot, ¢pochop, Kanuii

0) Azort, pochop, KambIuit

B) ®ocdop, kanpuuit

3. I'maBHas 3aaya pallMOHAJILHOTO XpaHEHUsI HaBO3a

a) YMEHBIINUTH MOTEPU aMMHUaKa

0) YBenuuuTh MOTepU aMMHAKa

4. K yemy MpUBOJIUT OTCYTCTBHUE WJIM HEJOCTATOK TOICTHIIKH
JUIS HaBO3a

a) Bce ykazaHHbIe HI)KE BapHAHTHI OTBETOB

0) yTeuKka HaBO3HOM YKHUKHU

B) OOJbINIME TOTEPU AMMHAYHOTO a30Ta

I') YMEHBIIIAET HAKOIIJICHUE HAaBO3a B XO31CTBE

5. Koro Tuna HaBO30XpaHMJIMILE PEKOMEHOBAHO B 3aCyILLIH-
BBIX paliOHax

a) KOTJIOBAHHOT'O THIIA

0) Ha3eMHOI0 THIIA

6. UTo 100aBISIOT UISI yMEHBIIICHUS TOTEPH a30Ta U3 MITUYb-
ero momera?

a) Topd, cyxoii nepernoii, mopouIKoBUIHbIN cynepgocdar
0) mopoImKOBHUAHBIN cynepdocdar

B) Topd, cyxoii mepernoit

') CyXOM MeperHou, MopoKOBHIHbBIN cynepdocdar

7. IlpuMeHeHne NTHYBETo oMeTa 0co0eHHO 3 exkTuBHO Ist?
a) [11010BO-ATOJHBIX KYJIBTYp, KapTodens, KOPMOBBIX KOpHE-
TJI0JIOB

0) II0J0BO-SATOAHBIX KYJIBTYP

B) KapTo(ensi, KOpPMOBBIX KOPHEILIOI0B

') KOPMOBBIX KOPHEIUIOA0B, TI00BO-SITOAHBIX KYIBTYP

8. 13 uero cocrout Topg?

a) paCTUTEIbHBIX OCTATKOB, MUHEPAJIbHBIX BEILIECTB

0) MUHEPATBHBIX BEIIECTB

B) PaCTUTEJIbHBIX OCTaTKOB

9.YTo npoucxoauT Mo BIUSHUEM HaBo3a ¢ Tophom?

a) YMEHBIIIAeTCs KUCIOTHOCTh Top(a, yCHIMBaeTCsl OMOJIOTH-
gecKasi IeATeIbHOCTh B KOMIIOCTE

0) yBETUYMBACTCS KUCIOTHOCTh TOp(da, YCHIMBAETCST OMOJIOTH-
gecKasi IeATeIbHOCTh B KOMIIOCTE

B) KUCJIOTHOCTb OCTAaeTCs MPEKHEH, yCUIMBaeTcs Ouooruye-
CKasl AeSITeIbHOCTh B KOMITOCTE

10. K oprannueckum y100peHHUsIM OTHOCSATCS

a) Top¢
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0) cynbdat Kamus

B) MOUYEBHHA

r) cynepdocdar

11. Coneprxkanue o0IIeTO a30Ta B MOJACTUIOYHOM HaBO3e (%):
a) okozo 0,5

0) oxoio 1,0

B) okxouo 2,0

r) okouio 3,0

1) okoio 5,0

12. B kakOM HaBO3€ cojepKaHue a30Ta Oosbie?

a) HaBO3 Ha TOP(SIHOM MOICTHIIKE

0) HaBO3 Ha COJIOME

13. Haos, notepsiBuiuii 50 % nepBoHa4aIbHOTO BECa, HAa3bl-
BaeTCs:

a) epenpeBLUINM

0) CBEXXKUM

B) TIOJIYIIEPENPEBILIUM

') IEPETHOEM

1) KIaCCHYCCKUM

14. CBexuilt HaBO3 —3TO

a) c1abopa3IoKHUBIIASCS MACCa, COJIOMa B KOTOPO COXpaHSIET
MepBOHAYAIIbHBIN 1IBET U TPOYHOCTD.

0) ogHOpOaHAs Macca, coaep KT 50 % OT HCXOMHOW MacChl U
OpraHM4YeCcKOro BeniecTna. B Hell HEBO3MOKHO ONPEETUTD
JaXKe OTIEIbHBIC 3JICMEHTHI MOICTUIOYHBIX MaTEPHAJIOB.

B) pBIXJIas 3eMJIMCTasi TEMHAs OJHOPOAHAS Macca, COJCPIKUT
He 6onee 25 % Macchl 1 OPraHMYECKOTO BEIIECTBA OT UCXO/I-
HOM BEJTMYMHBI CBEKETO HABO3a

15. Kakoe conep:xanue BoJibl B OJIYKHAKOM HaBo3e?

a) 1o 90 % Boxbl

0) 90-93 % BoxmI

B) Ooiiee 93 % BonbI

16. B xakoii neprosa BpeMEHH rojia JIy4dllie 3aeJIbIBaTh NTHUNI
nomMer?

a) OCCHbBIO

0) BecHOIl

B) JIETOM

17. Kaxkoii Bug Topda oTnnuaeTcst cinaboi CTENEHbIO pa3ioxke-
HUS PACTUTEIBHBIX OCTATKOB U BHICOKOM KHCIOTHOCTHIO.

a) BEpXOBOi1

0) HU3UHHBIHN

B) EPEXOTHOM

18. Kakue nmpomnopiuuu cyxoro NTUYbEro noMeTa Hy>KHbl Ha 1
KB.M.

a) 0,2 xr

0) 0,5kr

B) 1 kr

19. CKOJIBKO MECAIIEB HY’KHO BBIJIEPKUBATH KOMIIOCT, €CJIH B
€ro COCTaB BXOAT (eKaIHH, IS THOCTH BO3MOKHBIX STUI]
reJIbMUHTOB?

a)9

0) 1

B) 3
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20. Kakoe opranndeckoe yao0peHue JIydIlie BHOCUTb JIJISl JIeT-
KHUX TIeCYaHBIX TTOYB?

a) un

0) KOMITOCT

B) KypUHBIN TOMET

ITo pe3ynbTaram Tecta 00y4aromeMycsl BHICTABIISETCS OLIEHKA «OTIMYHO», «XOPOIIO», «yIOBIIE-
TBOPHUTEIHHO» WA «HEYIOBIECTBOPUTEIHHO.

Kputepun onennBanus orsera (Tabi.) TOBOIATCS OO CBEJIEHUS 00YYarOMUXCs 0 Hayalla TeCTH-
poBanusi. Pe3ynbpTar TecTUpOBaHUs 00BSABISETCS 00YJIAOMIEMYCsl HETIOCPEICTBEHHO MOCIIE €ro CAauu.

Mxana Kpurepun oueHuBanus
(% npaBHJIbHBIX OTBETOB)
OneHka 5 (OTIHYHO) 80-100
Ouenka 4 (xopo1io) 70-79
Ouenka 3 (yI0BJIETBOPUTENIBHO) 50-69
Ouenka 2 (HeyIOBJIETBOPUTEIHHO) Menee 50

4.2. Ilpoueaypsl U OLlEHOYHbIE CPEACTBA JIsl POBeAeHHUs TPOMEKYTOYHOM aTTeCTAllUM

4.2.1. 3auer

3ayer sBisieTCs GOPMOI OLIEHKH KaueCTBa OCBOCHUS 00YyUJaIOMIUMCS OCHOBHOMU MPO(heccCHoHalb-
HOI 00pa3oBaTeIbHOM MpOorpamMmBl 1o pazaenam AucHUInHbL [1o pe3ynpraTam 3adeta o0yyarouiemMmycs
BBICTABJISIETCS OLIEHKA «3aYTEHO» HIIU «HE 3aUTCHO».

3adeT NpPOBOJAUTCS MO0 OKOHYAHUH YTEHUS JIEKIMI U BBINOJHEHUS IPAKTUYECKUX 3aHATUN. 3a4eT
MIPUHUMAETCS MTPETI01aBaTEeNIIMU, IPOBOIUBIINMH MPAKTUYECKHE 3aHIATHS, WK YUTAIOIIUMH JIEKLIUH 11O
JaHHOW IUCUUIUIMHE. B ciydae OTCyTCTBUS BEAYyILIEro MpenoiaBaTess 3aueT MPUHUMAETCs ITpernojjaBa-
TeJeM, Ha3HAuYCHHBIM pacropsbKeHHEM 3aBeayromnero kadenpoit. C paspemieHus 3aBeayroero kaden-
poii Ha 3a4eTe MOXKET MPUCYTCTBOBATH MpemnoaBaTelb Kadeaphl, MPUBICUYECHHBIN AJ TOMOIIY B MPU-
eMe 3ayera.

[TpucyTcTBHE Ha 3aueTe npemnoiaBareneii ¢ Apyrux kadeap 06e3 COOTBETCTBYIONIETO pacnopsixKe-
HUS pEeKTOpa, MPOPEKTOpa 1Mo yueOHOU paboTe UK JeKaHa (hakyJIbTeTa He TOIMYCKaeTCs.

®opma npoBenieHus 3a4eTa (MHAUBUyallbHas Oecea ¢ 00y4JaronMcs 1o BOIIPOcaM K 3a4eTy U
yUYeT OLIEHOK TECTHPOBAHUS, KOTOPOE 00yUaIOMIMKCS MPOXOAUT B TEUECHHE TIEpHOa OCBOCHHS AUCIH-
TUTHHBI) ONpeesitoTes Kadeapoil U JOBOIATCS 10 CBeleHUs 00y4JaloluXCcs B HaYaIe ceMecTpa.

Jlnist mpoBeieHus 3aueTa BeIyILIHi Mpero aBaTellb HaKaHyHeE MOIy4aeT B IeKaHaTe 3a4eTHO-IK-
3aMEHalMOHHYIO BEJIOMOCTh, KOTOpasi BO3BpallaeTcs B IEKaHAT MOCIe OKOHYaHUSI MEPOIIPUSTHS B JICHD
MIPOBE/ICHUS 3a4eTa UM YTPOM CIICAYIOLIETO JHS.

OOGyuaromumecs Ipu SBKE Ha 3a4eT 00s3aHbI UMETH MPHU ceOe 3a4eTHYI0 KHUXKKY, KOTOPYIO OHU
IPEIBSBISAIOT MPENOAaBATEINIO.

Bo Bpemst 3auera oOy4daromuecs MOTYT MOJIb30BaThCS C pa3pelIeHts BEAYIIET0 MPEeno1aBaTes
CIPaBOYHON M HOPMATHBHOM JTUTEPATYPOM, APYTUMH TOCOOUSIMHU M TEXHUYECKUMHU CPEACTBAMHU.

BpewMms moarotroBku oTBeTa B yCTHOM (hopMe MpH caade 3a4eTa JT0HKHO COCTaBIATh He MeHee 20
MUHYT (110 KeJaHUIO 00ydJarolIerocs OTBET MOXET OBITh TOCPOUYHBIM). Bpems orBera — He Gomnee 10
MUHYT.

[IpenonaBaTemnio nMperoCTaBIseTCs MPaBO 334aBaTh 00YYAIOUIMMCS JOTIOTHUTEIbHBIE BOIIPOCHI
B paMKax MpOrpaMMbl JUCHUTIIINHBIL.

KauecTBeHHas olleHKa «3a4TE€HO», BHECECHHAsl B 3aUE€THYIO KHIMKKY M 3a4€THO-’K3aMEHAIIMOH-
HYIO BEIOMOCTb, SIBJISIETCS PE3Yy/IbTATOM YCIIEIIHOTO YCBOEHHUS yueOHOro MaTepuara.

Pe3ynbrat 3adera B 3a4€THYIO KHI)KKY BBICTABIISIETCA B JICHD IPOBEICHHS 3a4€Ta B IPUCYTCTBUU
camoro obyuaromierocs. [IpenogaBaTenu HeCcyT MepCcOHaIbHYIO OTBETCTBEHHOCTD 32 CBOEBPEMEHHOCTh
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Y TOYHOCTb BHECEHUS 3alUCe O pe3ysbTaTax MPOMEKYTOUHON aTTEeCTally B 3a4€THO-7K3aMEHAIIMOH-
HYIO BEIOMOCTb U B 3a4€THBIE KHUKKH.

Ecnu oOyvarommiicst SIBUJICS] Ha 3a4€T M OTKA3aJICsl OT MPOXOXKICHHUS aTTECTAIIMH B CBS3H C He-
MOJITOTOBJIEHHOCTHIO, TO B 3a4E€THO-9K3aMEHAIIMOHHYIO BEJOMOCTh €My BBICTABIISIETCS OLIEHKA «HE 3a-
YTEHO».

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

Hapymenne nuCHUIUINHBI, CIUCHIBAHNE, UCTIONB30BaHNE 00YJaIOIIMMUCS Hepa3pelIeHHBIX Te-
YaTHBIX U PYKOIIMCHBIX MaTepuanoB, MOOUIbHBIX TeIe(OHOB, KOMMYHUKATOPOB, MJIAHIIETHBIX KOMIb-
I0T€POB, HOYTOYKOB U IPYTHX BHIOB TUYHON KOMMYHHKAIITMOHHOHN U KOMITBIOTEPHOM TEXHUKHU BO BpEeMsI
3adera 3amnpenieHo. B ciydyae HapymieHus 3Toro TpeboBaHusI MpernogaBaTeab 00s3aH yIaauTh 00yJaro-
LIErocs U3 ayJJUTOPUH U MMPOCTABUTH EMY B BEJJOMOCTH OLIEHKY «HE 3a4TEHO».

OO6yyaromumcsi, He CIABIIMM 3a4eT B YCTAHOBJICHHBIE CPOKH IO YBaKUTEIbHOW MPUYUHE, UH-
TUBUYATbHBIE CPOKH TIPOBEICHIS 3a4eTa ONPEACISIOTCS JeKaHOM (paKyabTeTa.

OO6yuaronuecs, UMEIONTNE aKaJeMUYECKYIO 3aJJ0OJKEHHOCTh, CIIAI0T 3a4eT B CPOKH, OIpeiesie-
Mble YHHBepcuTeToM. MHpOpMAaIHs 0 JIMKBUAANNN 330KEHHOCTH OTMEYAeTCsl B DK3aMEHAIIMOHHOM
JIUCTE.

JomnyckaeTcs ¢ pa3pelieHus AeKaHaTa u JOCPOUHasl c/laya 3aueTa ¢ 3alKuChio PE3yIbTaTOB B IK-
3aMEHaIlMOHHEIN JUCT.

NuBanuapl U nuLa ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMU 370pPOBbS MOTYT CAaBaTh 3a4eThl B
CPOKH, YCTaHOBJICHHbIC WHIUBUIAYATbHBIM Y4€OHBIM IUIaHOM. MHBanuapl U auia ¢ orpaHUYEeHHBIMU
BO3MO>KHOCTSIMHU 3/I0POBbSI, UMEIOIIME HAPYIIEHUsI ONIOPHO-/IBUTATEILHOTO anmnapara, JOMyCKatoTCs Ha
aTTeCTallMOHHbBIE UCTIBITAHUS B COMTPOBOXKIEHUU aCCUCTEHTOB-COMPOBOXKIAIOIIUX.

[Ipouenypa npoBeneHUs TPOMEKYTOUHOM aTTeCTAllUU IJisi OCOOBIX cllydaeB u3joxkeHa B «[lo-
JIO)KEHUU O TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH M IMPOMEKYTOYHOM aTTecTaluu O0y4arouuxcs IO
OIIOII 6akanaBpuara, cnenuanutera u Mmaructparypbli» @I'BOY BO H0xHo-Ypansckuit [AY (FOVYp-
'AY-I1-02-66/02-16 ot 26.10.2016 1.).

OLleHOYHBIE CPEJCTBA Kox u HaumeHnosa-
Ne HUE MHAUKATOpPA
Bomnpocs! k 3a4deTy
KOMITETEHIINHI

1 | 1. Arpoxumusi, Kak HayKa, ee 3aJa4u, PeAMET U METOIbI UCCIIeI0Ba- U-lonk-s IIpoBo-
HUS. T J1TabOopaTOpHbBIC

2. UcTopus pa3BUTUS arpOXUMHUYECKUX 3HAHUH. aHanmu3bl 00pa3LoB
3.Bo3nyniHoe U MOYBEHHOE MUTAHUE PACTCHUM. MOYB, PAaCTCHUU W

4. CoBpeMeHHOE TIPEICTABICHIE O MEXaHU3MaX TOTJIONICHUS YJIEMEHTOB | yI0OpeHuit
MUTaHUS PACTCHUSMH.

5. ConepxaHue B paCTEHUSX U BBIHOC C YPOYKAEM CEIIbCKOXO035HCTBEH-
HBIX KYJBTYp 3J€EMEHTOB TUTAHUSA.

6. [lonaTre MaKpPOIJIEMEHT MMUTAHUS PACTEHUMN, UX POJIb B TUTAHUHU U
MPOAYKTUBHOCTH PACTEHUM.

7. IloHATHE MUKPODJIEMEHT ITUTAHUS PACTCHUM, UX POJIb B INTAHUU U
MPOAYKTUBHOCTH PACTEHUM.

8. BrusiHre BHEITHUX YCJIOBHI Cpe/bl HA MOTJIONICHUE 3JIEMEHTOB MUTA-
HUS PACTCHUSIMU.

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

10. Oprannyeckoe BEIIeCTBO MOYBHI U €r0 3HAYCHUE B MUTAHUU pacTe-
1302078

11. ITornmorurensHast cHoCOOHOCTH M MOTJIOMIAOIIMI KOMIUIEKC [IOYB, X
3HAYCHHUE B MTUTAHUU PACTCHUI.

12. ArpoxuMHusi KUCJIBIX TIOYB, UX METUOPAIIUS.

13. ArpoxuMust COJTOHYAKOBBIX M COJOHIIOBBIX TIOYB, UX MEIHOPAIUS.
14. Kiaccudukanmsi MUHEpaIbHBIX YI0OpEHUH.
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TOM.

HCHU.

MCHCHMHA.

HH.

MCHCHMHA.

ITOYBC.

15. OcHOBHBIE (HUBUYECKHE, XUMHUIECKHUE U MEXaHUYECKHNE CBONCTBA MHU-
HEepaJIbHBIX yI00pEHUIA.

16. A30T B KHM3HHU PAaCTCHHI, KPYTOBOPOT a30THCTHIX BEIIECTB B CH-
CTEME — «I10YBa — PACTCHUE.

17. Ilponeccyl aMMoHUpUKaIMK, HUTPU(DUKAITUHU, TSHUTPpUDHUKATTAN —
WX OTPHULIATEbHAS U TIOJIOKUTEIbHAS POJIb B TUTAHUH PACTCHUN a30-

18. Kiaccuduxanus a30THbIX yJ00peHuil, ChIphE U1 MPOU3BOJICTBA,
KpaTKasl XapaKTepUCTHKA.
19. HutpaTtHbie ynoOpeHus, uX XapaKTepUCTHKA U TEXHOJIOTHS TIPUME-

20. AMMOHUIHBIE YTIOOPEHHUSI, UX XapaKTEPUCTHKA U TEXHOJIOTHS MPH-

21. AMMOHUWHO-HUTPATHBIC YIOOPEHHMS, NX XapaKTEPUCTHUKA U TEXHO-
JIOTUA TPpUMCHCHUS.
22. AMunHble y1oOpeHus, UX XapaKTepUCTUKA U TEXHOJIOTHUS TTPUMEHe-

23. Kunkue a30THBIC YIOOPEHHMS, NX XapaKTEPUCTHKA, TEXHOJIOTHUS MPH-
24. ®ocdop B KU3HU paCTEHUM, COIepKaHUEe U cocTaB Gocdopa B

25. Knaccudukanust pocopHbIX ynoOpeHUH, ChIphE 11 MPOU3BOJICTBA,
KpaTKasi XapaKTepUCTHKA.

26. BogopactBopumsie ¢pochopHbIe yI0OpEeHHs, X XapaKTEPUCTUKA U
TEXHOJIOTUS] IPUMEHEHUSI.

27. JIumoHO-TIUTPATHO pacTBOpuMBbIC (pocopHbIe yIoOpeHus, X xa-
PaKTepUCTHKA U TEXHOJOTHS TPUMEHEHHS.

28. TpynHo pactBopuMbIe GocPOpHBIE YIOOPEHHUS, UX XapPaKTEPUCTHKA
U TEXHOJIOTUS IPUMEHEHUSI.

29. Kanuii B )KM3HHU pacTeHUM, COAEP)KaHUE U COCTAB KaJlvsl B TIOYBE.

30. Knaccudukanus KanuiHbIX YI00peHU, ChIPbE IS MPOU3BO/ICTBA,
KpaTKasl XapaKTepUCTHKA.

31. Xnopconepkaiue KaluiiHble yI00peHus], UX XapaKTepUCTHKA U TeX-
HOJIOTUSI TPUMEHEHUS.

32. Kanwuiinble ynoOpeHus, He coaepKalie XJIop, UX XapaKTepuCcTUKa U
TEXHOJIOTHS IPUMEHEHUSI.

33. Knaccugukanus KOMITJIEKCHBIX yI0OPEHUH, UX KpaTKasi XapaKTepH-
CTHKa, TEXHOJIOTUS TPUMEHEHHUS.

[Ikana 1 KpUTEpUHU OIICHUBAHUS OTBETA 00YUAIOMIErocs MPECTaBICHBI B TAOIHUIIE.

HIxanaa

Kpurepun oueHuBanus

OlLleHKa «3a4TEHO»

3HaHUE MPOrpaMMHOrO MaTepualia, yCBOCHHUE OCHOBHOW U JOMOIHUTENb-
HOM JINTEPATYPhI, PEKOMEHAOBAaHHOW MPOrpaMMOM TUCIUTIIIMHBI, TIPABUIIb-
HOE pellleHre 3a7auu (I0MycKaeTcs HaTudrue MaJIO3HAYUTENbHBIX OINOO0K
WIM HEJOCTAaTOYHO TOJHOE PAcCKpBITUE COAEpkaHHe BOMpoca, WIH TO-
IPELUIHOCTh HENPUHLUIINAIBHOIO XapaKTepa B OTBETE HAa BOIIPOCHI).
JlomonHUTENbHBIM YCIIOBUEM MOJYYEHHUS OLEHKU «3aYTEHO» MOTYT CTaTh
XOpOoImHre MOKa3aTejiv B XO0AC MPOBCACHUA TCKYIICTO KOHTPOJIA U CUCTCMA-
TUYECKasi aKTUBHAs paboTa Ha YUCOHBIX 3aHITHIX.

O1LeHKa «HE 3aU4TCHO»

npo0ebl B 3HAHUAX OCHOBHOT'O ITPOrPaMMHOTO MaTepHaa, IpUHIUINAAIb-
Hbl€ OUIMOKH IIPU OTBETE HA BOIIPOCHI.

33




4.2.2. DK3aMeH

DK3aMeH sBisgeTcs (OpMON OIIEHKH KadeCTBa OCBOCHHS 00YJaroIuMCsi OCHOBHOMU mpodeccro-
HaJIbHOM 00pa30BaTeIbHOM MPOrpaMMBI 10 pasjienaM AucHuIuIMHEL 1o pe3ynbraTam sk3ameHa o0yya-
IOLLEMYCS BBICTABIISIETCS OI[EHKA «OTIMYHO», «XOPOLIO», «YJAOBIETBOPUTEIHHO» UIIH «HEYI0BIETBOPH-
TECIIBHO».

3K3&M€H 10 JUCIHIHUITIIMHEC HpOBO,Z[I/ITCSI B COOTBCTCTBUHU C paCHI/ICEIHI/IeM HpOMe)KYTOqHOﬁ aTTe-
CTaIlii, B KOTOPOM YKa3bIBAe€TCs BPEMS €0 MPOBEIACHUS, HOMEp ayJIUTOPUH, MECTO TIPOBEICHHS KOH-
CylbTaluu. Y TBEP)KICHHOE paCIMCaHue pa3MelaeTcs Ha HH(PpOPMaIlMOHHBIX CTeHaX, a TakXKe Ha ou-
IHAIBHOM CalTe YHUBEpPCUTETA.

YpoBeHb TpeOOBaHUMN 1T TPOMEKYTOYHOM aTTecTalluu 00YyJaIOmUXCsl YCTaHABIUBAETCS pa-
60q6171 HpOFpaMMOﬁ JUCHUIIJIIMHBI 1 JOBOJUTCA 1O CBEACHUA 06y11a101u1/1x051 B Ha4YaJIC CEMCCTpaA.

DK3aMeHbl IPUHUMAIOTCA, KaK MpaBuio, Jekropamu. C paspemieHus 3apenyromero kadeapoi
Ha 9K3aMEHe MOXKET NIPUCYTCTBOBATh IIPEINO1aBaTeNb KaQeipbl, IPUBICUYEHHBIN JUIsl TOMOILH B ITpHEMe
’K3aMeHa. B ciydae oTCyTCTBHS BEAyLIEro IpenoAaBaTelis dK3aMeH MPUHUMAETCS IPENoAaBaTeseM,
Ha3HA4YE€HHBIM PaCHOPSHKEHUEM 3aBEIYIOLIET0 Kadeapoi.

[TpucyrcTBHE Ha SK3aMeHe IpenoaBaTesnei ¢ Apyrux kadenp 6€3 COOTBETCTBYIOLIETO paciops-
KEHHUS PEKTOpa, MPOPEKTOpa Mo yuebHoH paboTe win AekaHa GaKyabTeTa He JOIyCKaeTCs.

OOyuaromiuecs MpH sIBKE Ha HK3aMeH 0053aHbl UMETh IPU ce0e 3aUETHYIO KHUXKKY, KOTOPYIO OHH
HPEABSABIAIOT 3K3aMEHATOPY.

Jls mpoBeneHus SK3aMeHa BeAYIIH Mperno/iaBaTellb HaKaHyHe MOoJydaeT B JJleKaHaTe 3a4eTHO-
9K3aMEHALIMOHHYIO BEIOMOCTh, KOTOpasi BO3BpAIaeTCsl B J€KaHAT MOCIE OKOHYAHUS MEPONPUATHS B
JIeHb MPOBEICHUS FK3aMEHA UM YTPOM CIEAYIOLIEro JHsI.

DK3aMeHBI MPOBOAATCS 1O OMIeTaM B YCTHOM WJIM TUCBMEHHOM BHJIE, TUOO B BHJIE TECTHPOBA-
HUs. DK3aMEHAIIMOHHBIE OMJIETHI COCTABJISIOTCS MO YCTAHOBIEHHOW (hOpME B COOTBETCTBUU C YTBEP-
XKICHHBIMU Kadenpoil sK3aMEeHAIIMOHHBIMU BOMPOCAMH W YTBEPXKIAIOTCS 3aBEAYIOMHMM Kadenpoit
€XKeromHo. B ounere cogepKUTCs 1Ba TCOPETHUECKHUX BOIPOCA U MPAKTUIECKOE 3aJaHHeE.

DK3aMeHaTOpy MPEIOCTaBISAETCS MPABO 33aBaTh BOIIPOCH CBEpX OMJIETa, a TAKXKE MOMUMO TEO-
PETUYECKHUX BOIPOCOB JaBaTh JUIsl PELICHUS 3aJa41 U IPUMEPBI, HE BBIXOIAIINE 32 pAMKH IIPOHIEHHOTO
MaTepuasa 1o u3y4aeMoil IUCLHUILUIMHE.

3HaHI/I$I, YMCHHA U HABBIKH 06yan01uch;1 OMPCACIIAIOTCA OLCHKAMU «OTJIUYHO», «XOPOILIO»,
«YyHOOBJICTBOPUTCIBHO», «HCYAOBJICTBOPUTCIIbHO» W BBICTABJIIAIOTCA B 3aUCTHO-3K3aMCHAIIMOHHYIO BC-
AOMOCTB U B 3a4YCTHYIO KHUKKY 06yqa101ueroc;1 B ICHDb 5K3aMCHaA.

[Ipu npoBeieHNH yCTHOTO 3K3aMEeHa B ayIUTOPHH HE JOJDKHO HAXOIUThCA Oouiee (ykazvieaemcs
KOU4ecmeo 00y4arowuxcs) Ha OJHOTrO MpenojaBaTersl.

[Tpu mpoBeIeHNH YCTHOTO 3K3aMeHa CTYIEHT BHIOMPAET 3K3aMEHAIIMOHHBII OUIIET B ciyyailHOM
MOPSZIKE, 3aT€M Ha3bIBACT (PaMUIIHIO, UMsI, OTYECTBO U HOMEP IK3aMEHAIIMOHHOTO OHIIeTa.

Bo Bpems 3x3aMeHa 00yJaroniecsi MOTYT MOJIb30BaThCS C Pa3pelieHus SK3aMeHaTopa mporpam-
MOU TUCIUIIIINHBI, CIIPABOYHON W HOPMATUBHOM JIUTEPATYPOM, IPYTUMHU TIOCOOUSIMU M TEXHUYCCKUMHU
CpEICTBaMH.

Bpemst moAroToBKM 0TBETA IIPH CAAaUe dK3aMeHa B YCTHOU (hopMe JOKHO COCTABIISITh HE MEHEE
40 MUHYT (TI0 YKETaHUIO0 00YYAIOIIErocss OTBET MOXKET OBITh JJOCPOYHBIM). Bpems orBeTa — He Oosee 15
MHHYT.

OOyuaromuiuiics, HCIBITHIBAIONINH 3aTPYIHEHHS TPU MOATOTOBKE K OTBETY MO BBIOPAaHHOMY MM
OuJeTy, IMeeT MpaBo Ha BEIOOP BTOPOTO OHMIIETa C COOTBETCTBYIOIIUM MPOJICHUEM BPEMEHH Ha ITO/Tr0-
TOBKY. HpI/I OKOHYATCJIIbHOM OLICHMBAHHWU OTBETA OLICHKA CHUXKACTCA Ha OJUH 621.]1.]1. BBI,Z[a‘-Ia TPETHETO
OwyieTa He pa3periaeTcs.

Ecnu O6yanOH_II/II71051 SIBUJICSA HA DK3aMCH, U, B35IB 6I/IJIeT, OTKa3aJICA OT MPOXOXKACHUA aTTCCTAlluN
B CBsA3U C HEMNOAT'OTOBJIECHHOCTBIO, TO B BE€AOMOCTHU eMy BBICTABJISICTCS OIICHKA «HGYI[OBJICTBOpI/I—
TCIIBHO».
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Hapymenne 1uCHUIIIMHBI, CIMCBIBAHUE, UCIIOJIb30BAaHHE 00YYaIOUIMMHUCS HEPa3pEIIeHHBIX Te-
YaTHBIX ¥ PYKOIMCHBIX MaTepHaaoB, MOOMIIBHBIX T€I€()OHOB, KOMMYHHKATOPOB, INIAHILIETHBIX KOMIIb-
I0TEPOB, HOYTOYKOB U IPYTUX BUAOB JTMYHOW KOMMYHUKAIIMOHHOM M KOMITBIOTEPHOM TEXHUKH BO BpEeMsI
aTTECTAllMOHHBIX HCIBITAHUHN 3ampelieHo. B ciaydae HapymeHHs 3Toro TpeOoBaHMs IPENoaBaTellb
00513aH yaIuTh 00YYaroIerocs 3 ayAuTOPUU U MPOCTAaBUTh EMY B BEIOMOCTH OLIEHKY «HEYIOBJIETBO-
PUTEIIBHO.

BricTaBiieHre OLIEHOK, OMYyYEHHBIX MPU MOJBEIEHUU PE3yIbTaTOB MIPOMEKYTOUHOM aTrTecTa-
I[UH, B 3a4€THO-IK3aMEHAIIMOHHYIO BEJIOMOCTh M 3a4E€THYIO KHIKKY ITPOBOJUTCS B TPUCYTCTBUH CAMOTO
oOyuatomerocs. [IpenogaBatenn HeCyT MePCOHAIbHYIO OTBETCTBEHHOCTh 3a CBOEBPEMEHHOCTh U TOY-
HOCTh BHECCHHsI 3aIIUCEH O pe3ylbTaTaX MPOMEKYTOYHOW aTTECTAIlMH B 3a4ETHO-IK3aMEHAIMOHHYIO
BEJIOMOCTh M B 3a4€THbIE KHUXKH.

HesBka Ha »K3aMeH OTMeYacTcs B BaquHO—BKSaMeHaHHOHHOP'I BEIOMOCTU CJIOBAMH <«HE
ABUJICA».

Jliist oOy4aromuxcsi, KOTOpbIe HE CMOTJIH CAATh 9K3aMEH B YCTAHOBJICHHBIE CPOKH, Y HUBEPCUTET
YCTaHABJIUBAET MEPUOJT JIMKBUIALNUH 3a10JKEHHOCTH. B 3TOT meproa nmpenogaBaresiv, IpUHUMAaBIINE
9K3aMEH, JOJKHBI YCTAHOBUTH HE MEHEE 2-X JHEH, Koraa OHU OyAyT NPHHUMATH 3a/10JDKeHHOCTH. 1H-
dbopmarus 0 TUKBUIAIIMHN 33]I0JDKEHHOCTH OTMEYAeTCs B 9K3aMEHAIIMOHHOM JIUCTE.

OO0yuarommmcs, MOKa3aBIIUM OTJIMYHBIE i XOPOIIME 3HAHUS B TEUCHHUE CEMECTPa B XO/I€ MOCTO-
STHHOTO TEKYIIIETO KOHTPOJISI YCIIEBAEMOCTH, MOKET OBITh MPOCTABIICHA YK3aMEHAI[MOHHAS OILIEHKA JI0-
CpOYHO, T.¢. 0e3 cmaun sk3aMmeHa. OIeHKa BBICTABIISICTCS B DK3aMECHAIIMOHHBIN JIUCT WU B 3aYETHO-
9K3aMEHALIMOHHYIO BEIOMOCTb.

WNuBanuael u 1una c OrpaHUYCHHBIMH BO3MOKXHOCTAMU 3J0POBBA MOT'YT CAaBaTb 3K3aMCHBI B
MEKCECCUOHHBIN nepruoa B CPOKH, YCTAHOBJICHHBIC HHAWBHUAYaJIbHBIM y‘le6HBIM IIJIAaHOM. I/IHBaJ'II/II[I)I n
Jina € OrpaHMYCHHBIMU BO3MOKHOCTAMU 300POBbs, UMCIOIIUC HAPYHICHUSA OITOPHO-ABUTaTCIIBHOTO all-
mapara, JOIyCKaroTCA Ha aTTECTALITMOHHBIC UCIIbITaHUA B COITPOBOXICHNHU aCCHUCTCHTOB-COITPOBOXK /A0~
oiux.

[Ipouenypa npoBeneHUs TPOMEXKYTOUHOM aTTeCTAllUU ISl OCOOBIX cllydaeB u3joxkeHa B «[lo-
JIO)KEHUU O TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH M IMPOMEKYTOYHOM aTTecTaluu OOy4arouuxcs IO
OIIOII 6akanaBpuara, cnenuanutera u Mmaructparypeli» @I'BOY BO H0xHo-Ypanbckuit [AY (KOVYp-
'AY-I1-02-66/02-16 ot 26.10.2016 1.).

OneHoYHbIE CPEICTBA Kon n nanme-
HOBaHWE WH]IU-
Bonpocsl k 3k3ameny KaTtopa KomIe-
TEHLINH
1. Arpoxumus, KaK Hayka, ee 3a7auu, MpeAMET U METO/Ibl UCCIICIOBAHUS. WJI-1omnx-5
2. Hcropus pa3BUTHS arpOXUMUYECKUX 3HAHHI. [IpoBogut na-
3. Bo3aymHoe ¥ NOYBEHHOE NUTAaHUE PACTECHUM. 6opaTopHbIe
4. CoBpeMeHHOE MpeACTaBIEHNE O MEXaHU3MaX MOTJIOIECHUS JIEMEHTOB MUTa- | aHANU3bl  00-
HUS PACTECHUSIMH. pasLoB IOYB,
5. CopnepkaHue B paCTEHUSX U BBIHOC C YPOXKAEM CEIIbCKOXO3SMCTBEHHBIX KYyJIb- | PACTEHUIA u
TYp 2JIEMEHTOB MUTAHUS. ynoOpenuit
6. IloHsATHE MaKpO’IEeMEHT NUTaHUs PACTEHH, UX POJIb B MUTAHUU U TPOAYK-
TUBHOCTH PAaCTECHUU.
7. TloHsiITHE MUKPOAJIEMEHT NMUTAaHUS PACTEHUH, UX POJIb B MUTAHUU U MPOIYK-
TUBHOCTH PAaCTECHUU.
8. BiMsHue BHEIIHUX YCIOBUH CpEbl HA MOTJIONIEHUE 3JIEMEHTOB TUTAHUS pac-
TEHUSIMU.
9. MuHepanbHas 4acTh OYBHI U €€ 3HAYEHUE B IUTAHUH PACTECHUM.
10. Oprannyeckoe BEIIECTBO MOYBbI U €r0 3HaYEHHUE B IUTAHUU PACTEHUI.
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1.
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.

[TornorurenbHast cOCOOHOCTD U MOTJIOMIAIOIINN KOMIUIEKC ITOYB, UX 3HAYe-
HUE B INTAHUU PACTECHUMN.

ATpOoXUMHUSI KHCIIBIX TIOYB, UX MEIHOPALIHSL.

ATpOXUMUS COJIOHYAKOBBIX U COJIOHIIOBBIX ITOYB, UX MEIHOPALIHSL.
Knaccudukanus MuHEpanbHBIX YI0OpEHUH.

OcHoBHBIE PU3NUECKHE, XUMUUECKIE U MEXaHMUECKUE CBOIICTBa MUHEPAIIb-
HBIX YIOOpEeHUH.

A3OT B )KU3HU pacTEeHUil, KPyroBOPOT a30THCTHIX BEIIECTB B CUCTEME —
«TI0YBA — PACTCHHE».

[Tponeccyl aMmmoHupUKauK, HUTPUGUKAITIHN, TEHUTPUDHUKAITUN — KX OTPHU-
HaTeabHast U TMOJ0XKHUTENbHAS POJIb B TUTAHUN PACTEHUH a30TOM.
Krnaccudukanus a30THBIX yI0OpEeHU, ChIPHE 71 MPOU3BOCTBA, KpaTKas Xa-
paKTepUCTHKA.

HuTtpatHble ynoOpeHus, uX XapakKTepUCTHKA U TEXHOJIOTHUS IPUMEHEHUSI.
AMMOHUIHBIE YI0OpEHUs, UX XapaKTEPUCTHKA U TEXHOJIOTHS IPUMEHEHHUSL.
AMMOHHIHO-HUTpATHBIE yIOOPEHUS, UX XapaKTEPUCTHUKA U TEXHOJIOTHS IIPH-
MEHEHHUSI.

AmuHble y1oOpeHus], UX XapaKTepUCTHUKA U TEXHOJIOTHs IPUMEHEHHUSI.
Kunxue azoTHbIE y1OOpeHUS, X XapaKTEPUCTHUKA, TEXHOIOT U IPUMEHEHHUS.
docdop B KU3HU paCTCHUM, coiepKaHne U cocTaB ¢ocdopa B MOUBe.
Knaccudukanus ¢pochopHbIx ynoOpeHui, ChIpbE A1 MIPOU3BOACTBA, KpaTKast
XapaKTepUCTHKA.

BonopactBopumsie pochopHbie yI0OpeHHs, UX XapaKTEPUCTHKA U TEXHOJIO-
TSl IPUMEHEHUS.

JIuMOHO-IIUTPaTHO pacTBOpUMBIe (hocopHbIe yIOOpEHNUs, HX XapaKTEePH-
CTHKA ¥ TEXHOJIOTUS IPUMEHEHUSI.

TpynHo pactBopuMbIe GochopHbIE YA0OPEHHS, UX XapaKTePUCTHKA U TEXHO-
JIOTUSl IPUMEHEHUSI.

Kanuii B )kM3HM pacTeHMH, COJIEp/KaHUE U COCTaB Kajlus B IIOYBE.
Knaccudukanms kaauitHbIX y10OpeHH, CHIPhE 151 TPOU3BOACTBA, KpaTKast
XapaKTepUCTHKA.

XropcoaepKaiue KalTuiiHble yI100peHus, UX XapaKTepUCTHKA U TEXHOJIOTHS
IPUMEHECHHSL.

Kanuitnsie ynoOpeHus, He coiepkaliie Xjaop, UX XapakKTepUCTUKA U TEXHO-
JIOTHsI TPUMEHEHHSL.

Krnaccudukanus KOMIUIEKCHBIX YA0OpEeHU, X KpaTKas XapaKTepUCTHKa,
TEXHOJIOTUSI IPUMEHEHUSI.

MukpoynoOpeHus, uX 3Hau€HUE U TEXHOJIOTUSI IPUMEHEHUS.
Knaccugukanus oprannueckux yaqo0peHuil, ux 3Ha4YeHUe B 3eMIICACIIHH.
[ToncTunoyHbl HAaBO3, TEXHOJIOTUS TPUTOTOBJICHHSI, XPAHEHUS U YCIOBUS

3¢ (HEeKTHBHOTO UCTIOIB30BAHUSI.

becnioacTrunounbit HABO3 — COCTaB, CBOMCTBA M YCIOBUS A (PEKTUBHOTO HC-
MOJIb30BaHUS.

[TTrunit noMET — cocTaB, XpaHEHUE U IPUMEHEHHUE.

Cunepanbubie ynoopenus. Coioma Kak OpraHHuecKoe ya1o0peHue.
KommocTtsl — BUJibl, COCTaB, TEXHOJIOTHSI IPUTOTOBIICHUS ¥ IPUMEHEHUS B Ka-
YeCTBE OPraHMUECKUX YIOOpEHUH.

Top, canponenu — BUIbI U TUIBI, TEXHOJIOTUS IPUTOTOBJIECHUS U UCIIONIB30-
BaHUS B KQUECTBE OPraHUYECKHUX YIOOpEHH.

He Tpaaummonnabie BUIbI OPraHUYECKUX yIOOpEHUM.

Tpetnii Bonpoc 6mJieTa — pelieHue 3a1a4u, 0a30Bbie NIPUMeEpPbI:
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1. ConmepxaHue a30Ta B 3epHE SIPOBOW MIICHUIIBI TPH YOOpKe coctaBmiio 1,8 %,
BIaXKHOCTB — 21 %. KakuMm OyzeT copeprkaHue a3oTa Mpu CTaHAApPTHOM BIaKHOCTH
(14 %)?
Omeem: 1,96 %
2. IIpu y6opke Ha Tok goctaBiieHo SO T 3epHa ¢ BiIaXHOCThIO 28 %. [locne moapa-
OOTKH BJIXKHOCTh YMEHBIIMIIACh 110 15 %. OnpenenuTs Maccy 3epHa Mocie noapa-
OOTKH.
Omeem: 42,4 m
3. I NOAKOPMKH 3aIIaHupoBaiiv 15 % pacTBOp MOUYEBHMHBI M YCTAHOBUIIN Pacd€T-
Hyto Hopmy 30 kr 1.B./ra. Paccunrarh 006EM pacTBopa Ha Ira.
Omeem 369,6 1/2a
4. Ha kako¥ miomaayu MOHO TPOBECTH a30THYI0 BHEKOPHEBYIO MTOJKOPMKY O3UMOM
MIIEHUIbI, €CITU JOMYCTUMast KOHIIEHTPALIMs pacTBOpa BHOCUMOM MOUYEBHUHBI COCTAB-
mstet 20 %, B Hammuuy umeetcst 120 M BOIBI U HOopMa nogkopMku 30 Kr A.B./ra.
Omeem: 459,8 ca
5. Onpenenuth 103y MOYEBUHBI 1 aMMo(doca B pu3nueckoM Bece Mo yposkaid caxap-
HOM CBEKJIBI, €CJIM PEKOMEHI0BaHO BHECTU N70P100.
Omesem: ammogpoc — 200 xe/2a, mouesunvt — 109 xe/2a
6. Ilepen moceBoM 371aKOBOM MHOTOJIETHEN TpaBbl peKOMEHA0BaHO BHECTH Noo P1oo
Kso. B Hamnumum nmeeTcss aMMuavdHasi cenuTpa, aMMo(oc U XJIOPUCThINA Kanuii. Ompe-
JEUTH 103y UX BHEceHus Ha 1 ra.
Omeem: ammodgpoc — 200 xe/ea, ammuaunasn cenumpa — 206 ke/2a, Xnopucmoliii Kaautl
— 83 ke/ea
7. OnpenenuTs HOPMY J1.B. YA0OPEHUH, €CIIH MO IPOBYIO MIICHUITY Ha Tutomaas 100
ra BHecnu 15 T ammodoca, 10 T XJIOpUCTOro Kajaust U S T MOYEBHUHBI.
Omeem: N3sP75Keo
8. YCcTaHOBUTH HOPMY YIOOpEHUH B KI/Ta JEHCTBYIONIETO BEIIECTBA, €CIIH MO KYKY-
py3y Ha miomaab 200 ra 6s10 BHEceHO 50 T amMmodoca u 30 T aMMHUaYHOM CEITUTPHI.
Omeem: N76P125
9. 14 nony4eHus MiIaHUpyeMoH ypoxkaitHoCcTH HeoOxoumo Ha tutomans S00 ra
BHECTH 45 T IEHCTBYIOIIETO BEIIeCTBa a30THHIX ynoopenuit u 30 T AeiCTBYIOIIETO
BemecTBa pochopHbIX ynoopeHuii. B xozsiictBe nmeercs ammuadnas cenurpa 150 T,
45 T moueBuHBI. CKOJIBKO HEOOXOAMMO IpHOoOpecTr aMMooca U JBOMHOTO CyIep-
¢docdara, 9TOOBI YAOBJIETBOPUTH TOJIHYIO MOTPEOHOCTH B YIOOPCHUSX.
Omeem: 60 m 0soiinoco cynepgocghama
10. ITox mmanupyemsblid yporxai sipoBoii mieHuibl B 2 1/ra Tpedyercst 100 kr/ra 1.B.
dochopHBIX ynoOpeHuii, 3 KoTopsix 70 Kr/ra peKOMEHJOBAaHO BHECTH OCEHBIO TO]T
35106 11 30 Kr/ra B psaku npu mocese. ONpeaeuTh 103y OCHOBHOTO U PSIKOBOTO BHE-
CeHus ABOHHOrO cynepdocdara.
Omeem: 00 nocesa — 143 kz/2a, noxanvro — 61 k2/2a

[Ikana u KpUTEpUU OLIEHUBAHMS OTBETA O0YYAIOLIETOCS MTPEACTABICHBI B TAOIHULIE.

HIkana Kpurepun oneHuBanusi

- 00yJaromuncs MOJTHO YCBOWII YU€OHBIN MaTepual;

3yeTCsI TS PMUHOJIOTHUEN;
Ouenka 5 Y P ’

OTJINYHO o
( ) CBSI3HOI'O OIMMCAaHMs SIBJICHHUU H IIPOILECCOB;

CKO¥ ITOCJIEIOBATEIIFHOCTH;

- TIOKa3bIBaeT 3HAHWE OCHOBHBIX MOHATUI AUCHUILIUHBI, TPAMOTHO IMOJIb-
- IPOSIBIISICT YMEHHUE aHAJIM3UPOBaTh M 00001aTh WH(POPMALINIO, HABBIKU

- JIEMOHCTPHUPYET YMEHHUE HM3JlaraTb MAarepUall B ONPEICICHHOW JOTrhYe-
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- MIOKa3bIBa€T yMEHUE WIUTIOCTPUPOBATH TEOPETUUYECKUE TONOKEHUS KOH-
KPETHBIMU IIpUMEPaAMU,;

- IEMOHCTPUPYET CPOPMUPOBAHHOCTH M YCTOMUNBOCTD 3HAHUH, YMEHUN U
HaBBIKOB;

- MOTYT OBITh JIONYIIEHbI OIHa—/IB€ HETOYHOCTU MPU OCBEIIEHUU BTOPO-
CTCIICHHBIX BOIIPOCOB.

Onenka 4
(xopor1o)

- OTBET YJIOBJIETBOPSIET B OCHOBHOM TPeOOBaHMAM Ha OLEHKY «5», HO MPH
TOM MMEET MECTO OJIMH U3 HEJIOCTATKOB:

- B YCBOGHHMH y4eOHOT0 MaTepuasa JOIMyIIeHbl MpoOesbl, He NCKa3UBIIIHE
coJIep>KaHUE OTBETA;

- B M3JIO)KEHUU MarepHalia JoNyleHbl He3HAYUTEIbHbIE HETOYHOCTH.

Onenka 3
(YIOBIETBOPUTENHHO)

- 3HAHUE OCHOBHOTO MPOTPAMMHOT0 MaTepuaga B MUHUMAIBHOM 00BbEME,
MOTPEUIHOCTH HEMPUHIUIIMAIIBHOTO XapaKTepa B OTBETE HA IK3aMEHE: He-
MOJIHO WJIM HEMOCJIEIOBATEIbHO PACKPBITO COJIEpKaHUE MaTepHalia, HO
MOKa3aHOo 00Illee MOHUMaHKEe BOIPOCOB;

- UMENUCh 3aTPYAHCHHS WU JAOMYIIEHBI OMMMOKH B ONPEICICHUN MOHS-
TN, UCIOJIB30BAHUN TEPMHUHOJIOTMH, ONUCAHUU SIBIICHUHA W IPOLIECCOB,
UCIIPaBJIECHHBIE MOCIIE HABOASIINX BOIIPOCOB;

- BBISIBJICHA HEJJOCTATOYHAsi CPOPMUPOBAHHOCTh 3HAHUN, YMEHUIN U HaBbI-
KOB, 00yYaIONINIiCsl HE MOXKET MPUMEHHUTH TEOPHUIO B HOBOW CUTYaIlWH.

Onenka 2
(HEy1OBJIETBOPUTEIILHO)

- ipo0eIbl B 3HAHUSX OCHOBHOTO MPOTPAMMHOTO MaTepuaia, MPHHIINIHI-
aJIbHBIE OLTMOKH MIPU OTBETE HA BOIIPOCHI;

- o0HapyKEeHO HE3HAHME WU HEMOHUMaHUe OOJIbIIeH Wi HanboJsiee Bax-
HOU 4acTH y4eOHOTO MaTepuana;

- TOTIYIIIEHBI OMTMOKH B OTIPEACIICHUN TTOHATHI, IPH UCTIOJIH30BAHUU TEP-
MHUHOJIOTHH, B OTIMCAaHUH SBJICHUN U MPOLIECCOB, KOTOPBIE HE UCTIPABIICHBI
M0CJIe HECKOJIBKUX HABOSIINX BOIIPOCOB;

- He chopMUPOBAHBI KOMIIETEHIIMU, OTCYTCTBYIOT COOTBETCTBYIOIINE 3HA-
HUSI, YMEHUS 1 HABBIKH.

4.2.3. KypcoBas pabota / KypcoBO#l IPOEKT

KypcoBast paGota / KypcoBoii IPOEKT He MPeTyCMOTPEHBI YU€OHBIM IIIAHOM
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JUCT PETUCTPAILIUU U3MEHEHUI

Homep Homepa nucros OcHoBanue 11s

BHECCHHUS U3Me- IToamuce
W3MEHEHUA 3aMEHEHHBIX HOBBIX aHHYJIUPOBAHHBIX HEeHMii

Pacmmdposka moa- | Jlara BHeceHus

nucu HU3MCHCHUA




