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OueHounble MaTtepuaJbl AUCHUIVIMHBI (OMJI) SABISIOTCS 3JIEMEHTOM CHUCTEMBI
OllCHUBaHMS C(HOPMHUPOBAHHOCTH KOMIIETEHIIMH Yy OOydYaroImMXcsi B IIEJIOM WU Ha
OTIpe/IeIEHHOM JTare ee (OPMUPOBAHUS.

OM[] pa3pabaTpiBaroTCS B COOTBETCTBUU ¢ pabodeit mporpammoii (PIT) aucrunauaen
U BKJIIOYAIOT B ce0s HaOOp OLICHOYHBIX MaTepuajioB JUIsl MPOBEAEHUS TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH U MTPOMEKYTOUHOM ATTECTALMU 10 JUCLHUIUINHE.

1. KomnereHuuu u pe3yJibTarhbl 00y4eHus, (popMuUpyemMbie B pe3yJibTare
OCBOEHHS IMCHUIIMHBI KATPOXUMMS

= Kox u HanmenoBaHue pe3y/ibTaToB Kputepnu oneHnBanus pe3yJbTaTOB 00y4eHH
= | = g o6yuenus (IIaHAPyEMBbIC
R E pe3ynbTaThl 00y4eHHUs, 2
0:0 E q:) XapaKTEPHU3YIOMINE dTATIBI g %
z é z (OpMUPOBAHHS KOMITCTEHIIHIA) S E
= Z £ <)
OP-4.1.1. lemoHCTpUpYET 3HAHUSA He umeer mnpencrasieHus | JleMOHCTpUpPYET 3HaHUS B
COBPEMEHHBIX TEXHOJIOTUH B o npeaMere M | 00macTH  arpoXWMHH M
- npodhecCHOHANBHON NeATETEHOCTH. COBPEMEHHBIX HOYBOBE/ICHNS
< | 5 TEXHOJIOTHUSIX, HEOO0XOIUMBIE TUTS
2 | @ UCTIONIB3YEMBIX B | NMIPOTHO3MPOBAHUS
g g arpOXNMHN U | U3MEHEHHS CBOWCTB TIOYB
= HEOOXOANMBIX B | IpH  arpoXMMHYECKHX U
npodeccHoHaNBHON JIPYTUX  MEpONPHATHSIX B
JIESITETFHOCTH npodeccHoHaNBHON
JIESITETTHHOCTH.
OP-5.1.1. Mmeer npexacraBnenue o | He umeer mpeacraBnenus | Mmeer mpencraBneHue o
MOCTaHOBKE SKCIIEpUMEHTA B|oO MIOCTaHOBKE | ITOCTaHOBKE TIPOBEICHUS
- npodeccroHaNbHON NeITeBHOCTH. SKCTIEPUMEHTA ¢ | oKcnepuMeHTa c
w MIpUMEHEHUEM MIpUMEHECHUEM
é COBPEMEHHBIX TEXHOJIOTUH | COBPEMEHHBIX TEXHOJIOTHII B
= B arpOXVMUH, | arpOXUMHH, HEOOXOIUMBIX B
= HEO0OXOTUMBIX B | IpodecCHOHAIbHOM
podeCCHOHATBHOM JIESITETbHOCTH.
w JESITCIIbHOCTH.
=
5 OP-5.2.1 YyacTByeT B IpOBEICHUU He umeer npeacrasnenuss | JleMOHCTpUpYET 3HAHUS
SKCIEPUMEHTAIBHBIX UCCICIOBAHUN | O MMOCTAaHOBKE U HEOOXOIUMBIE [T YIaCTHs
~ B ITPO()ECCHOHANBHON EITEIILHOCTU. | MPOBEACHUS B IIPOBEICHIH
w 9KCTIEPUMEHTAIBHBIX HKCTIEPUMEHTAIBHBIX
é arpOXUMHYECKUX arpoOXUMHYECKUX
= HCCIIeJOBaHNH, UCCIIEJOBAHUAX, IPU
= HEOOXOTUMBIX B HCTIOB30BaHUH B
npodeccroHaTbHOM po¢eCCHOHATBHOM
JIESITETTFHOCTH. JIESITETFHOCTH




2. OTanbl GOPMUPOBAHUSA KOMMETEHIUI ¥ BUIbI OLIEHOYHBIX CPEICTB

Ne | Ortansl popMHpPOBaHNSA KOMIETEeHIMIT Koa n HanmeHoBaHMe Bua onenovHoro cpeacraa
(pa3aenbl AMCUMIIJIMHBI AaTPOXUMHH) pe3yabTaToB (TecTsl, pedepatsl, TOKIa bl
o0yueHust C MPE3EHTAIIAMH, BOIIPOCHI

U Jp.)

1 | BBenenue B Kypc «ATpOXUMHUSD», LHENb U OP-4.1.1. lemoHCTpHpYET TecTsl, JOKTAIBI C
3aa4un npeamera. MecTo arpoXuMuu 3HAHHSI COBPEMEHHbIX Hpe3eHTauusIMu, pedepaTs
cpeau OMOOTUIECKHUX U APYTUX HAYK. arpOXMMHYECKUX METOJIOB O MPONYIIECHHBIM TEMaM
MeTomp!l arpOXUMHUICCKIX N3BICKaHHUH, C HCCIICIOBAaHMSA C YIETOM
Y4EeTOM 0COOCHHOCTEH BO3/IEITBIBAEMBIX ocobeHHOCTENR
pacTeHnH U KIIMMaTHYECKUX yCIOBHH. BO3/IC/IBIBAEMBIX PACTEHHIA B
3HaueHHU y1oOpeHHid B MHTEHCUBHBIX Pa3HbIX KIIMMaTHYECKUX
TEXHOJIOTHSIX BO3/ICIIBIBAHMS PACTCHHH. YCIIOBUSIX.

OP-5.1.1. Imeet
MIPECTABICHNE O 3HAUCHUH
arPOXIMHUYIECKIX
HCCIICIOBAHMUSX,
HEOOXOIUMBIX B
npoQecCUOHATBEHON
JIeSTEIILHOCTH.

2 | Ilutanne pactenuit. Ponb oToempHBIX OP-4.1.1. lemoHCTpHpYyET TecTsl, TOKIAbI C
MHUTATEIbHBIX JIEMEHTOB, BIMAIOMINX HA 3HaHHs 0COOCHHOCTEH npe3eHTanusIMu, pedepats
Ka4yecTBO PACTEHHEBOIUYECKON MPOIYKINH. | MUTAHHUS PACTCHUH MpU IO TIPOMYIIEHHBIM TEMaM.
JlmarnocTrka HeJJOCTAaTKa MUTATEIbHBIX COBPEMEHHBIX TEXHOJIOTUSIX
BEILIECTB 110 BHEITHMM TIPH3HAKAM U 110 BBIPAILMBAHMS PACTCHUN U
XMMHUYECKOMY COCTaBY PacTCHHUH. NPUMEHEHHUS YI00peHHH.

Bnusaue ycnoBuil BHeNIHeN cpebl Ha

rmitanue pactennit. Copepmencrsopamme | OF-5-1.1. Mmeer

NPaKkTHKA 3P PEKTUBHOTO TIPHMEHEHHUS pEICTaBICHUE O

y0GpeHmit 3 pexTHBHOM BHECEHUHN
y10OpeHHH IPH TTOCTAaHOBKE
SKCIEpPUMEHTA
npoQeCcCUOHATBEHON
JIeSITETbHOCTH.

3 | Arpoxumuueckue, arpopu3nIEcKue U OP-4.1.1. 3naer cBoiicTBa TecTbl, JOKTABI C
Ononornyeckue cpoiicta nous Cocras TIOYB U OPUECHTHPYETCS B Hpe3eHTalusAMH, pedeparsl
TIOYBBI, €€ MUHEPATHHON U OPTaHUICCKOH | COBPEMEHHBIX TEXHOJOTHIX IO TPONYIIEHHBIM TEMaM
gactu. [IpaBuia oTO0pa MOYBEHHBIX arpOXMMHUYECKIX
00pa3moB I arpOXUMHUIECKOTO HCCIICTOBAHHH.
oOcneroBaHust. MeTo Il OTIpe IeNIeHU S
OasraHca MUTATEIHHBIX BEIIECTB, IPH OP-5.2.1. Umeet
pa3paboTKe CUCTEMBI yI0OpeHUSI. TPEICTaBICHUE O BOZMOXKHOM
OcobeHHOCTH IPUMEHEHHsT yI00pEHHH B MPUMEHEHHUE 3HAHUN U3
3aBHCHMOCTH OT CBOMCTB U TIJIOJJOPOIHS 001acTH TOYBOBEACHUS 1
nouBbl. COBpeMEHHBIE TEXHOJIOTHH, arpOX¥MMHUU ITPH IOCTAHOBKE
MpPUMEHSIEMbIC B MOJIEBIX UCCICIOBAHUSAX. | IKCIIEPUMEHTA.

4 | MuHepanbHbIe YI0OpEHUSL. OP-4.1.1. lemoHCTpHpYET TecTsl, JOKTABI C

Kiaccudukanus ynoOpeHuit mo Buaam u
dhopmam. 3amacel 1 GOPMBI a30Ta B ITOYBE,

3HAHUS CBOWCTB yIoOpeHnit
HEOOXOAUMBIX IS

Mpe3eHTAHIMH, pedepaTsl
0 MPOMYIIEHHBIM TEMaM.




MyTH ero MoOmm3anuu. Bzanmoaeiictere
a30THBIX YIOOPEHHMIA ¢ TIOYBOH B Iporiecce
ux npespamenus. DochopHsie
y0OpeHHsi, UX 3HAYCHHUE B MOBBIIICHUH
ypoxKasi ¥ yJIy4IIeHUN KauecTBa
npoyKuuu. Moounuzanus u
uMmMoOumm3anus Gocdopa noyssl.
BsanmogeiictBue ¢pochopHbIX ynodopeHnit
C MO4BOIl.

Kanuitneie ynoopenusi, ux GOpMbl, CPOKH
U croco0bl BHECEHHs. MarHueBbIe 1
CepHBIC YI00peHUsl. Y CIIOBUS UX

3 dexTuBHOrO MpUMeHeHus. CII0KHbBIE
ynoOpenusi, ux xapakrepucruka. Hosere
(opmbl ynobpenuit. MukpoynoOpeHus,
JI03bI U CPOKH BHECCHHSI.

WCIIOJIb30BaHUS B
COBPEMEHHBIX TEXHOJIOTUSX B
npodhecCHOHATBHON
JIeSITEIbHOCTH.

OP-5.2.1. Umeet
MPECTABICHUE O TIOJIEBBIX
OTIBITAaX, MPUMEHSEMBIX B
arpoXMMHH, YTO JaeT
BO3MOXXHOCTb Y4acCTBOBATh B
MPOBEICHUU
IKCIEPUMEHTAIIBHBIX
HCCIIEIOBAHUSX B
npodeccHoHaATBHON
JIeSTEIbHOCTH.

Opraangeckne ynoopenus. Buas
OpraHNYecKuX yaoopenuil. Ix BnusHue Ha
cBoiicTBa mo4B. CriocoObl BHECCHHUS
Pa3IMYIHBIX OPTAaHUYECKIX YAOOPCHHUH.
IIpuMeHeHHEe TOPOICKUX U
TIPOMBIIIICHHBIX OTXOJIOB C YYETOM
COXPaHCHHS U yIyYIICHUS OKPYKAIOIICH
cpensl. McnonezoBanue Topda Ha
ynoopenue. JleiictBue TOpQsiHBIX
KOMIIOCTOB. 3elleHOe YA0OpeHHe, ero

3¢ GeKTUBHOCTD B Pa3HBIX TOYBEHHO-
KIIMMATH9YEeCKUX 30HaX CTPAHbI.

OP-4.1.1. O6ocHOBBIBaET
BO3MOXXHOCTb IPUMEHEHHUSI
COBPEMEHHBIX
ArpOXUMHYECKUX TEXHOIOTHH
MPUMEHEHHST OPTaHUYECKUX
y100peHnH B
po¢heCCUOHANBEHOU
JICATEIIbHOCTH.

OP-5.1.1. meer
IIPE/ICTaBIICHUE O IOCTAaHOBKE
9KCIIEPHMEHTA 110
MIPUMEHEHHIO OPTaHNIECKHX
ynoOpeHuit.

TecThl, JOKIABI C
pe3eHTausIME, pedepaTs
0 MPOMNYIIEHHBIM TEMaM.

Texnunka BHeceHHs ynoopenuit. [Tytu
ONITHMAJIEHOTO Y/IOBJIETBOPCHHUS
MOTpeOHOCTEH pacTeHNUH B IIUTATEIBHBIX
BEIIECTBAaX B TEUCHUE BETECTALINH.
OcHoBHOE BHeceHHEe ynoopenuit Cpoku
criocoObl BHeceHwMs1. [IpenmoceBHoe (B
PSAKH, THE3/a U T. 1) BHECEHHE
ynoOpenuid. JI03blI ¥ cocTaB yI00pCHHIA.
IloaxopMKa, Kak MpUEM, yITydIIaroLui
MMMTaHWE PACTEHUH B OTPE/ICIICHHBIC
TIEPHUOIBI MX BereTaruy. [[puHIHITEL
pacdeta 103 ynoOpeHuit.

OP-4.1.1. lemoHCTpHpYET
3HAHMS CII0OCO00B
yIIOBJICTBOPEHUS
MOTPEOHOCTH PACTCHHI B
JJIEMEHTAX MTUTAHUS,
HEOOXOIUMBIX IS
UCIIOJIb30BaHMS B
COBPEMEHHBIX TEXHOJIOTHUSIX
BHECCHHMS YOOpEHUIH.

OP-5.2.1. Umeer
MPEACTABICHUE O YIaCTHH B
MPOBEICHUU
IKCIIEPUMEHTAIBHBIX
HCCIEeIOBAaHUAX 1O
MIPUMEHEHHIO Pa3INIHBIX
ynoOpeHuit.

TecThl, TOKIAIbI C
Mpe3eHTaIIMU, pedepats
IO MPOIYIIEHHBIM TEMaM.

CucreMa nmpuMeHeHHs YI0OpeHUH.
[onsTtue o cucteme ymoOpeHuit.
OCHOBHBIE YCIIOBHUS CHCTEMBI yIOOpEHHUH.
OcHoBHBIE TpeOOBaHNUS K IIPaBHILHON
crcTeMe yA0OpeHUH.

OP-4.1.1.
JleMOHCTpHpYET 3HAHUS
OCHOBHBIX TpeOOBaHUI K
TpeOOBaHUAM I10
MPUMEHCHUIO TPaBUILHON
CUCTEMBI yIOOpCHUIA.

Jlokmaiel ¢ mpe3eHTausAMH.
Pedepartsr mo Temam.




8 | Dxomorndeckue MpooOIEMBbI arpOXUMHUH. OP-4.1.1. 3HaeT OCHOBHBIE JIOKTa bl C Mpe3eHTAITUSIMHU.

OO01u11e MOHATHS, COCTOSIHHE BOTIPOCA H POOIEMBI aTPOXUMHHN 1 Pedepatsr mo Temam.
poOJIEMbI COXPAaHEHHS U YTy UIICHUS COBPEMEHHBIE TEXHOJIOTHU
OKpYyXarouei cpenbl. ArpOXMMHUYECKHE pelIeHuns: SKOJIOTUIECKUX
MYTH PEILICHUS SKOJIOTMYECKUX MPOOIIeM. npo0iieM B
npoQecCUOHATBEHON
JACATCIIBHOCTH.

OP-5.2.1. lemoHcTpUpYET
CHOCOOHOCTH K yYacTHIO B
IKCIIEPUMEHTAIbHBIX
UCCIICIOBAHUSX TI0
9KOJIOT'MYECKUM TIpodiieMam B
npoQeCCUOHATBHOM

JACATCIBbHOCTU.

3. TunoBble KOHTPOJIbHBIE 32 JaHUS U1 HHbIE MAaTepPUaJbl, HE0OX0AUMbIE J1JIf
OLIEHKH 00Pa30BaTeJIbHbIX Pe3yJbTATOB 00yUeHHsI

3.1. TunoBsble 3aJaHUS AJIsl POBECHUS TEKYIIEero KOHTPOJs ycleBaeMOCTH
no AUCHMILIMHE «ATPOXHMHS» (TECThI, JOKJIAAbI ¢ Pe3eHTAlusIMH, pedepaTsl
110 NPONYILIEHHOH TeMe).

TecTtupoBaHue IMPOBOAMTCS IO BCEM TEMaM JUCLHIUIMHBL. B TecTax mpeacraBieHO
HECKOJIBKO THUIIOB BOIIPOCOB:

1. TpeGyercst BBIOpaTh OAMH OTBET U3 MPEACTABICHHBIX.

[Tpumep: Kakume xkanuiiHpie ymoOpeHHs 1enecooOpa3Hee NTPHUMEHATh O]
pacTeHusl, YyBCTBUTENbHBIE K XJ10py? A-xyiopua Kanus. b-cepHokucibiil kanuil. B-raaur.
I'- cunpBUHUT.

2. Tpebyercs BBIOpATh HECKOJIBKO OTBETOB U3 IIPEACTABIECHHBIX.

[Tpumep: B kakux nmouBax 3(QEKTUBHOCTh A30THBIX yI0OpeHHH CHMKaeTcs? A-
N0130JUCThIE. b-KamTaHoBbIe. B-uepHo3eMsl. ['-cBeTIIO-CcephIE.

JlokJazibl ¢ Mpe3eHTAMsAMU POBOJIATCS IO BCEM TEMaM IMpPeIMETA.
Kaxapiii noknan qiauteabHOCcTh0 10 10 MunyT. JlOKIIag rOTOBUTCS CTYIEHTOM IO
BbIOpAaHHOMY BOIIPOCY TEMbI CEMHHApa C MPE3EHTALMEMH.

Tema ceMuHapa. 3Haue€HUE OPraHUYECKUX YAOOPEHUI B YIydlIEHUH IUIOJOPOAUs
IIOYB Y MOBBILIEHUH ypPOKask pACTEHUI.

Bormpocsr.

1. Buzpl opranndeckux yaoOpeHH U UX BIMSIHUE Ha MIOA0POUE U CBOMCTBA MOYB.

2. CocTaB, CBOMCTBA M 3HAYCHHUE ITOICTUIOYHOIO M O€CIIOACTHIIOYHOTO HaBO3a.

3. IoBbItieHne 3¢ PeKTHBHOCTH HABO3a H €T0 MOCIIEACHCTBHE.

4. KoMIocThl, X IOJy4EHHE U UCTIOIb30BAaHUE.

5. CocTaB NTHUYBETO MIOMETA U CLIOCOOBI €r0 MPUMEHEHMUS.



6. Mcnonp30BaHUE TOPOICKHUX U TIPOMBITIIIICHHBIX OTXO0B C YU€TOM COXpPaHCHHS U
YIIYYLICHUS OKPYKAKOLIEN CPEBI.

7. Ucnonb3oBanue Topda Ha ynodpenue. CoctaB u cBoiicTBa Topda.

8. PacteHus, ucmonb3yeMble Ha 3eeHoe yaoopenue. Mi3MeHenne CBOWCTB TIOYB TPH
BHECCHHH 3€JICHOTO yI00pCHHUS.

Pedepatsl 1o npomyieHHbIM TEMaM.

PedepaTsl mumyT CTyAE€HTHI MO MPONYIIEHHBIM TeMaM JIEKUMA U CEeMHHApCKHUX
sansaTuil. [locne 3acnymmBaHus nOKIaga 1mo pedepary U Ha OCHOBAaHMHM OTBETOB Ha
BOIIPOCHI CTABUTCS «3aYTEHO» UIIU «HE 3aUYTEHOM.

3.2. Tunosble 3aJaHUsA 1JI1 IPOBeIeHUS] POMEKYTOUHOM aTTeCTAIIUH 110

AUCHMILIMHE «KATPpOXHMUsS». BHieTsl comep:xat 2 Ik3aMeHallMOHHBIX BONPoca.
Borpocs! k 3k3aMeHy 10 AUCHUILTUHE «ATPOXUMUS.

1. Arpoxumusi Kak Hay4dHas TUCIMIUIMHA, €€ LeJdb, 3a7a9d M CBA3b C APYTUMHU
nayKaMu.

2. CoBpeMEHHOE MPEeICTABICHUE O MUTAHUH PACTCHU.

3. IIpoueccel mpeBpameHus a30THBIX yI00OpPEHNUH B TIOYBE U UX BIUSHUE Ha
ypOkKau pa3IMYHbIX PACTCHUM.

4. 3oma - kanuitHO-(poc(]aTHO-N3BECTKOBOE MECTHOE YI0OpEHNE.

5. BHEKOpHEBOE MUTAHUE PACTECHUM.

6. Y1006penus, coaepskalue a3oT B aMuHou Gpopme.

7. TeXHONOTMYECKUE TPOLECCHI TPOU3BO/ICTBA KOMILJIEKCHBIX yI0OpEHUH.

8. banaHc nuTaTenbHBIX BEIIECTB B MOYBE, €r0 3HAUCHHE NIPU pa3pabOTKE CUCTEM
yI0OpeHus.

9. CycnieHaupoBaHHbIE yI00pEHHUS.

10. T'uncoBaHure U U3BECTKOBAaHUE MOYB, U MaTepUasbl, IPUMEHSEMBbIE JJIsI STUX
PUEMOB.

11. IlpuanHbI, BEI3BIBAIOIINE N30UPATEIBHOE MOTIIONIEHUE 3JIEMEHTOB MTUTAHUS U3
TOYBBI.

12. HutpodocdaTsl, uX Moy4eHre u CBOICTBA.

13. CriocoObl XpaHEHHsI U BHECEHUS HABO3a.

14. PaGotsl bycenro u JInGuxa, ux posib B pa3BUTUH arPOHOMUYECKON XUMHUH.

15. MapraniieBble 1 TUHKOBBIE YA0OOPEHHUSL.

16. 3anacsl Topda B Poccun u orieHka kauecTBa Topda Mpu HCIOIB30BaHUH €T0 Ha
ynoOpeHue.

17. Knaccudukamnus ynoopeHuii mo BugamM u popmam.

18. YnoOpenus Ha ocHoBe (pochaToB aMMOHHS.

19. OcHOBHBIE (POPMBI COETMHEHHIA KNS TIOYBHI.

20. KopHeBoe nUTaHUE pacTEHMIA.

21. MukpoyaoOpeHust 1 0COOEHHOCTH MX MPUMEHEHHUS.



22. HaBo3Has *KMXa, C€ COCTaB U MPUMEHEHHE.

23. Ponb cepbl B TUTAaHUU PacTEHUM, €€ CoJepKaHue B IIOYBAX.

24. HaBo3, ero cocTas, BBl U YIOOpPHUTEIbHAS [IEHHOCTD.

25. TlpumeHeHue a30THBIX YI0OpEHUH MO/ pa3INYHbIE KYJIbTYPHI.

26. Ponp arpoxumMuy B TOBBIIIEHUH TMPOAYKTHUBHOCTH 3eMJIENETUs Ha
COBPEMEHHOM JTare.

27. Celpble KanuiHbIE COJIU, UX CBOWCTBA U PUMEHEHHUE.

28. Top¢ xak ynoOpeHue, ero cocTaB U CBOHCTBA.

29. TIloctynneHue mnMTaTEIbHBIX BeleCTB B pacreHue. [lormorurenbHas
CIIOCOOHOCTH PACTEHH.

30. MenyneHHOAEHCTBYIOINE a30THBIE yI0OpeHUsl, CIOCOObI UX MOJYYSHUS U
CBOMCTBA.

31. BzaumopeiicTBue KaJIMMHbBIX y10OpEHUH ¢ TIOYBOM.

32. ®uznonoruyeckas pojb Kajaus B MUTAHUM pacTeHUuM. VICTOUHMKM Kanus i
pacTeHUN.

33. ITomudocdaTel, X COCTaB U CBOKCTBA.

34. IlTuuuit moMeT Kak yaoOpeHue, ero COCTaB U CBOMCTBA.

35. ITouBa KaK HCTOYHUK MTUTAHUS 11 PACTEHUI.

36. BzanmopeiicTBME MOYEBMHBI U [IMAHAMM/1A KAJIbIUS C IOYBOM.

37. Ucnonp30oBaHue canporens 1 BUBUAHUTA HA yI0OpEHHE.

38. Pons K.A. Tumupsizesa u JI.H. [IpsHuIIHMKOBa B pa3BUTUM YUYE€HUS O MIUTAaHUU
pacTeHui.

39. ®ochopubie ynodpeHus u ux 3QPEeKTUBHOCTS.

40. BnusiHue peakiuu cpeibl Ha pOCT U Pa3BUTHE PACTEHMIA.

41. Ponp Mapranua 1 Moiub/ieHa B MUTaHUU PACTEHUH.

42. MarHueBbI€ U CEpHbIC yI00pEHUSI.

43. Mcnonb30BaHKE TOPOACKOTO Mycopa Ha yA0OpeHHeE.

44. Cpoku u criocoObl BHECEHUS YAOOPEHUH.

45. B3zaumopericteue GpochopHbIX yaoOpeHuii ¢ MOYBOH.

46. N30upatenbHOE MOTJIONIEHUE TUTATENIbHBIX BELIECTB PACTEHUSIMHU.

47. ®duznonoruyeckasi peakius coJieu.

48. TTonydyeHue KOHIEHTpUpOBaHHOTO cynepdocdara. Ero coctas u cBoiicTBa.

49. 3BecTKOBaHUE MTOYB U U3BECTKOBBIEC y10OpEHUSI.

50. IluTanue pacTeHUi Ha pa3HbIX CTAIUAX MX pocTa U pa3Butuia. Kpurnueckuii
NEePUOJ] U IEPUOJ] MAKCUMATBHOTO MOTPEOICHHSI MUTATENbHBIX BEIIECTB PACTECHUSIMH.

51. ®ocdater MoueBUHBI U amMuIbI hochopa.

52. Monu6aeHoBbIe ¥ KOOATbTOBBIE YJOOPEHUSI.

53. OCHOBHBIE 3Tallbl B Pa3BUTHH arPOXUMHUH.

54. Ponb a30Ta B TUTaHWU PACTEHUH U €T0 BIUSHHUE HA YpOxKail. A30THBII 0OMEH B
pacTeHMH.

55. Ilpumenenue hochopHBIX yAOOpEHUH.

56. CBolicTBa MUHEPATIBHBIX YIOOPEHHIA.



57. Kunakue a30THbIE YAOOPEHUS U CLIOCOOBI UX IPUMEHEHUS.

58. Dxojoruueckas pojib MHHEPAJIbHBIX yIOOPEHUH W M3BECTKOBAHHS KHCIBIX
HIOYB.

59. Posb KanbIusi 1 MarHusi B TUTaHUU PACTEHUM.

60. CnoxxHbIe YI0OpEHUSs, NX POU3BOACTBO U CBOICTBA.

61. IlpousBoacTBo u notpediaenue ynoopenuii B Poccum.

62. Pa3BuTHe arpoxumun B 3apyOeKHBIX CTpaHaX.

63. AMMmuaunble ynoOpeHus (TBEpbIe), UX IPOU3BOJICTBO U CBOMCTBA.

64. OcHOBHBIE ITyTH NOBHIIIEHUS 3(PPEKTHBHOCTH MUHEPATIBHBIX YI0OpEHUIA.

65. AHTaroHn3M HOHOB U (PU3NOJIOTUIECKAS YPABHOBEIIEHHOCTh PACTBOPA.

66. KonnieHTpupoBaHHbIe KaTUITHBIE YI00pEHHUSL.

67. Cuctema yn1oOpeH#Hii B CeBOOOOPOTE.

68. Bo3aymHoe nutaHue pacTeHuu.

69. TpoiiHble CI0XKHBIE YA0OPEHUs, UX IPOU3BOICTBO U CBOICTBA.

70. 3HaueHHe ynOOpEHHH B MOBBILIEHUH YPOKaWHOCTU CEIIbCKOXO3SHCTBEHHBIX
KYJIBTYP.

71. Ponb docdopa B mUTaHUU PACTCHUI.

72. Uctounuku (ocdopa 1 ero copepkaHue B pa3HbIX TUIIAX [TOYB.

73. BopHble u MeTHBIE YA0OpEHUSI.

74. OCHOBHBIE MEPOIPUATHS IO NPEJOTBPAIICHUIO 3arpsi3HEHUs IO0YB U
OKpY’KaroIei cpenbl Mpu MPUMEHEHUHU y100peHH.

75. Posib MUKPOOPraHM3MOB B INTAHUM PACTCHUM.

76. 3HaueHre 00OOBBIX KYJIbTYp B IOBBILIECHUH IJIOJOPOAUS 10YB.

77. Kanuitasie ynoOpeHusi, ux cBoicTBa v 3p(HEKTUBHOCTb.

78. IlpuMeHeHne HaBO3a MO pa3JIMYHbIE KYJIbTYPhl B 3aBUCUMOCTH OT IIOYBEHHBIX
Y KJIMMaTHYECKUX YCIIOBUU.

79. 3HaueHre MUKPOIIEMEHTOB B TUTAHUN PACTEHUH.

80. /IBoitHbIE ClIOKHBIE YIOOpEHUS, UX ITOITYUEHUE U CBOMCTBA.

81. 3enenoe ynobpenue, ero 3p(HEeKTUBHOCTH B pailOHaX MPUMEHEHUSI.

82. 3aaun arpOXMMHUU U CBS3b €€ C IPYTUMU HAYKAMH.

83. AMMHaYHO-HUTpPATHbIE YA0OpEHUs, CBOMCTBA U 3(PPEKTUBHOCTB.

84. OcCOOEHHOCTH NMPUMEHEHMs KaJUMHBIX yJOOpPEeHUH B pa3HbIX MOYBEHHO-
KJIMMAaTUYECKUX 30HaX.

85. M3meHeHue CBOMCTB MOYB, B CBS3M C MUTAHUEM PACTEHUN U IPUMEHEHUEM
yI0OpEHUH.

86. HutparHbsie ynoOpeHus, X MOJIy4eHUE U CBOMCTBA.

87. Busipl KOMIIOCTOB, UX CBOMCTBA U TPUMEHEHUE.

88. Dxomormyeckue MpoOIeMbl, BOSHUKAIOIINE NPU BHECEHHUH OPraHUYECKUX H
MUHEPAIBHBIX YAOOPEHUI.

89. Metoauku arpoxumuueckoro ooOcnenoBaHus 1ouB. IlpaBuna otOopa
IIOYBEHHBIX 00pa3L0B JJIs ONPEIEIICHUS X arPOXUMHUECKUX CBOICTB.

90. ITpoBeaeHNE arPOXUMHYECKUX U3BICKAHUIM.



4. MeToauyeckue MaTepuaJibl, oNpeae/siioniye mNpoueaypbl OlleHUBAHUS
00pa3oBaTeJbHBIX Pe3yJIbTATOB 00y4YeHUs

4.1. Meroguueckue MaTepuajdbl [JS OLHEHKH TEKYIero KOHTPOJIs
yCIeBaeMOCTH M0 IUCHUIINHE KATPOXMMHUS» BKJIIOYAIOT: KOHTPOJIb MOCEIAeMOCTH
CTYACHTAMM JIEKHUI W CEMHMHAPCKHMX 3aHATHH, TECTHPOBAHHE, BBICTYIICHHE C
JOKJIAIOM M Npe3eHTaAlHeH.

IMocemaeMoCTh CTyAeHTaAMHU JeKUMii M CeMHHApoOB (pUKcCHUpYEeTCS MpenojaBaTesieM.
OLIGHKa IIOCCIMACMOCTH B UTOI'C OICHUBACTCA «3a4TCHO» UJIU «HEC 3a4TCHO.

TecTupoBaHnue NMPOBOAMTCS 10 BCEM TeMaM Kypca U BhINOJHsETCS B cucreme Moodle
TI'Y. ConepxaTtenbHasi 4acTh TECTOB HalpaBlieHAa Ha MPOBEPKY 3HAHWM, HEOOXOTUMBIX IS
dbopMupOBaHUs 3aKpeIUIeHHBIX 3a aucuurummHod kommereHiui OIIK-4, OIIK-5 cormacHo
unaukaropam. (MOIIK-4.1, HOIIK-5.1, UOIIK-5.2). /laHHble KOMIIETEHIIMN HAMpaBJICHbl Ha
CIOCOOHOCTH MPUMEHSTh COBPEMEHHBIE TEXHOJIOTUHU NpuMeHenus ynoopenuit (OI1K-4), ymenue
IMPOTHO3UPOBaTh HW3MEHEHUsI OOBEKTOB HCCIEAOBAaHUSA B peE3yJdbTaTe arpoOXUMHUYECKUX
meponpusataii  (OIIK-5), Ha crmocoOHOCTH OOBSICHATH, 0a30BbIe MPUHIMIBI MPUMEHECHHS
OCHOBHBIX TPYII M BUAOB YyIOOpPEHMH, Ha TMOYBaX C pPa3IMYHBIMU CBOICTBaAMH, C YYE€TOM
O0COOEHHOCTEH BO3IETBIBAEMBIX pacTeHUi corjacHo wHAMKaTopoB kommereHnuii (MOIIK-4.1,
HNOIIK-5.1, UOIIK-5.2).

Kaxnapiii Tect comepxut 25-27 BOOPOCOB B 3aBUCUMOCTH OT CJOXHOCTH TEMBI.
BrimmontHeHNE TECTOBBIX 3aJaHU OrpaHrueHO BO BpeMmeHH. CtyneHThl 3apaHee B Moodle TI'Y
UH(GOPMHUPYIOTCS O J1aTe U BpEMEHU IPOBEICHHS TECTUPOBAHUS.

TecToBble 3a1aHusA oueHuBaOTCca B npoueHrax or 1 no 100% u mepeBoasitcsi B
HTOTOBYI0 OLIEHKY 3a TecT mo mkajge or 1 g0 5. OueHka «oTaum4Ho» (5) BbICTaBjsIeTCS
CTYAEHTY, KoTopblii Ha0upaetr oT 90 10 100%, «xopomo» (4) ot 70 10 89%,
«ynoBJyeTBopuTeabHO» (3) 0T 51 10 69%, «Heyn0BJIeTBOPUTENBbHO» MeHee 50%.

BricTyIuIeHHe ¢ JOKJIAA0M U NPe3eHTaluell Ha ceMUHape.

TeMbl ceMUHApCKUX 3aHATUHN, BKIIOYAIONIME JOKJIAIbl C MPE3CHTAlMsIMUA M OTBETHl Ha
Bonpockl. OHM OTpa)ar0T OCHOBHBIE Pa3/eNbl IMPEIMETa B COOTBETCTBUE C KOMIIETEHIUSAMU
(OIIK-4, OIIK-5). Bompockl KaXJa0ro ceMHHapa HampaBieHbl Ha TMPOBEPKY 3HAHHM,
HEOOXOAUMBIX Ul (POPMUPOBAHMS 3aKPEIUICHHBIX 332 AMCHUIUIMHONW KoMreTeHIui. HekoTopsie
komrereHnun (OIIK-4, OITK-5) opueHTHpOBaHBI Ha CIIOCOOHOCTh CTYAEHTOB MPOTHO3UPOBATh
U3MEHEHUS OOBEKTOB UCCIICIOBAHUS MPH arpOXMMUYECKUX U3BICKAHHSX, HA BBIIBICHUE 3HAHUI
UCIIOJIb30BaHUSI METOJUK arpOXMMHUYECKUX OOcCieoBaHUIl. 3HaHHE COBPEMEHHBIX TEXHOJIOTUI
npUMeHeHHs ynoOpeHui u 000CHOBBIBATH MX IMpuMeHeHue popmupyer komnerenuio OITK-4.
YMmeHue oOBSACHATh 0a30BbIC MPUHIUIIBI IPUMEHEHUSI OCHOBHBIX T'PYIII U BUJOB YAOOpEHUN U
MEJIMOPAHTOB, Ha M0YBAX C PA3JINYHBIMU CBOMCTBAMHU C Y4ETOM OCOOEHHOCTEH BO3JIENIBIBAEMBIX



pacTeHUN U DKOJIOTMYECKUX OTIPAaHUYEHUH, B COOTBETCTBUMU C IPUPOAHBIMU YCIOBUSMM IIPU
IIPOBEICHUH SKCIIEPUMEHTAIBHBIX UcclenoBanmii opmupyer komnereHiuo OIK-5.

OueHnBaHue BHICTYIUICHUS C IOKJIAJ0M M NpPe3eHTalMed HA CeMHHApe MPOMCXOAUT
OLEHKAMH «OTJIMYHO», <XOPOLI0», KYAOBJIECTBOPUTEIbHO», «HEY10BJIETBOPUTEIBLHO».

OneHka «OTJMYHO» BBICTABISETCA CTYACHTY NPU JEMOHCTpPAIMM TIYyOOKHX 3HAaHUM
BOIIPOCA U OTIMYHO OpPUEHTHUPYETCS B HEM, HMEET OpAaTOPCKUE HABBIKM, IIPABUIIBHO
apryMEHTHPOBAHO OTBEYAET HA BOMIPOCHI, YTO OTPaKaeT CPOPMHUPOBAHHOCTH KOMIETEHLUI
OIIK-4, OIIK-5 Ha BEICOKOM YpPOBHE.

OneHka «XOpoILIo» BBICTABISAETCS IPU IOJHOM 3HAHWHA CTYACHTOM KOHKDPETHOIO
BOIPOCA, BBICTYNAET Nepe] ayAUuTOpuel ¢ HeOOIbIIUMH 3aTPYAHEHUSIMH, IPAaBUIIBHO OTBEYAeT
Ha TIIOCTABJEHHBIE BOIIPOCHI, YTO OTpPa)XkaeT JOCTaTOYHBIM YpOBEHb C(HOPMUPOBAHHOCTH
komnerennui OIIK-4, OIIK-5.

OneHka «yI0BJIETBOPUTEIBHO» BBICTABIISIETCS NIPU 3HAHWN KOHKPETHOTO BOIIPOCA, HO
c;1a00 OPUEHTHUPYETCSI B HEM, YTO JEMOHCTPUPYET HECUCTEMATH3UPOBAHHbIC 3HAHUSA, W3JIaraet
MaTepHajl HEMOJIHO U HeToCIeA0BaTeIbHO, YTO OTpaxaeT ciaaldblii ypoBeHb c(pOPMUPOBAHHOCTH
komnerennui OIIK-4, OIIK-5.

OrneHka «Hey10BJIETBOPUTEIBHO» BHICTABISETCA MPU AEMOHCTPALUU OECCUCTEMHOCTH,
Pa3pO3HEHHOCTH 3HAHWM, CTYJEHT HE MOXET OTBETHTh Ha JONOJHHUTEIBHBIE BOIPOCH U

JIEMOHCTpHPYET oTcyTcTBUE chopmupoBanHocT komneTeHiuit OITK-4, OITK-5.

®opmupoBanue OIIK-4 u OIIK-5,

Kpurepun oueHku jJ1adopaTopHbIX padoT Mo arpoOXuMUM

UHAMKATOpaM, MPOBEPSETCS OLIEHUBAHUEM J1AO0PAMOPHLIX padom.

COTJIaCHO  3aKpCIUVICHHBIM 34 I[HCHHHHHHOﬁ

Kpurepun Onenka
OIICHKH, Heyn. V. Xop. OTn.
WHIUKATOP
YcTHbIi He roroB k | HeyBepenno u ¢ |C HaBOJALINMHU | YBEPEHHO
oIIpoc OIIpOCYy: HE | NOJCKa3KaMH BOIIPOCaMH CaMOCTOSITEIBHO
NOIIK-4.1 coco0eH BOCIPOM3BOJUT BOCIPOM3BOJUT BOCIPOM3BOJUT
NOIIK-5.1 BOCIIPOU3BECTU | TEMATUYECKYIO TEMATHYECKYIO TEMATHYECKYIO
TEeMaTHIECKYI0 | HH(OpPMAITHIO, nH(pOopMaImio, nH(pOopMaImio,
nH(popmaruio | omubaeTcs, JIEMOHCTPUPYET JIEMOHCTPUPYET
JIEeMOHCTPUPYET MOHUMaHue MOHUMaHue
HE/I0IIOHUMaHHe [IPUMEHEHUS [IPUMEHEHUS
IIPUMEHEHUE OCHOBHBIX  3aKOHOB | OCHOBHBIX  3aKOHOB
OCHOBHBIX  3aKOHOB | Pa3IMUHBIX OOJIACTEH | pa3iIM4YHBIX oOnacTeit
pasnu4HbBIX oOmacTeil | 3HaAHWUH 3HaHUH
3HaHUH €CTECTBEHHO- €CTECTBEHHO-
€CTECTBEHHO- Hay4IHOTO Hay4IHOTO
HAYYHOTO HafpaBlICHUS B HampaBlICHUS B
HaIpaBjICHUS B MIpeAMETHON 00JIaCTH | TIPEIMETHOM 00IacTh
IpeAMETHON 00JIaCTH
Brimonnenne | PaGora He | Pabora BemmonHena | Pabora BemmonHeHa | PaGota  BeimonHeHa
71a00paToOpHO | BBIMOJHEHA COT'JIACHO COTJIaCHO COTJIaCHO
it paboThI n/um HE | IpUHIUIAM HPUHIMUIIAM HPUHIUIIAM
HOIIK-5.2 TIpeACTaBIeHa | 00pabOTKH 00paboTKH 00paboTKH
Ha UHpOpPMaLTUH o | uHpOpMaUH o | uHpoOpMaUH 0
OlICHUBaHHE CBOMCTBaXx OOBEKTa, | CBOMCTBAX OOBEKTa, | CBOMCTBaX OOBEKTA,
HOJIy4€HHast B | HOJy4eHHast B | IOJy4€HHast B
1a00paTOPHBIX 1a00paTOPHBIX 1a00paTOPHBIX
ycrnoBusX;  paboTa | ycnoBusx; — pabora | ycnoBusax; — paboTta




MpeICTaBICHA U | TIpecTaBiicHa MpeICTaBICHA u
opopmieHa He 10 | opopmieHA odopmieHa o
TIpaBUjIaM. OIMMOKAMH. TpeOOBAHMIM.

Pe3ynbTaThl TEKymero KOHTPOJS TO3BOJSIOT OICHUTh CTENEHb OCBOCHHS TMpeaMera
arpoXUMHU B COOTBETCTBUE ¢ MHAMKaTopamu komneteHunit MOITK-4.1, MOIIK-5.1, UOIIK-5.2.

4.2. Mertoauyeckue MaTepHaJbl /UIS TPOBeJAeHMS IPOMEKYTOYHOM

arTrecraluy 110 IMCOMIIJIMHE ((AFpOXHMHH)).

He 3aumeno:

NOIIK-4.1 - He nmeer npencraBieHus 0 NPeIMETE U COBPEMEHHBIX TEXHOJOTHUSAX,
UCHOJIb3YEMbIX B arPOXMMHH U HEOOXOANUMBIX B IPOPECCHOHATBHON JeSATEbHOCTH.

NOIIK-5.1 -
COBPEMEHHBIX

He wumeer ONpCaACTaBJICHUA O IIOCTAHOBKC OJOKCIICPpUMCHTA C

MIPUMEHEHUEM TEXHOJOTUHA B  arpoXuMHH, HEOOXOJUMBIX B
po(hecCHOHATBHOMN JESITETbHOCTH.

NOIIK-5.2 - He wuMeer mnpeacTaBi€HUS O TIOCTAHOBKE U IPOBEICHUS
SKCIIEPUMEHTAIIbHBIX HEOOXOIMMBIX B

AIrpOXUMHUICCKUX HCCHCHOB&HHﬁ,

l'IpO(beCCI/IOHaJ'IBHOI‘/'I JACATCIIBHOCTH.

3aumeno:

NOIIK-4.1 — [eMoHCTpupyeT 3HaHUS B 00JIACTM arpOXMMHUM W TIOYBOBEACHUS
HEO0OXOAUMBIE JIJIsl MPOTHO3UPOBAHUS U3MEHEHHUSI CBOMCTB MOYB MPU arpOXMMUUYECKUX U
JIPYTUX MEPOIPUATHUAX B TPO(HeCcCHOHAIBHOMN JesITeIbHOCTH.

HOIIK-5.1 — Nmeet mpeacTaBiieHne O OCTAHOBKE MPOBEJCHUS HKCIIEPUMEHTA C
IPUMEHCHHEM  COBPEMEHHBIX TEXHOJOTMH B  arpoXUMHUH, HEOOXOJUMBIX B
npodeccuoHaIbHOMN AESITETbHOCTH.

HOIIK-5.2 - JlemoHCTpUpYET 3HAHUS HEOOXOAUMBIE JJI1 y4acTUsl B MPOBEJICHUU
SKCIEPUMEHTAIBHBIX ~ arpOXUMUUYECKUX

HUCCIICA0OBAHUAX, TIpU  HUCIOJIb30BaHHU B

l'IpO(beCCI/IOHaJ'IBHOI‘/'I JACATCIIBHOCTH.

Nudpopmanus o paspadorunkax
Cmupuna B.3., xaHm. Owon., Hayk, TOMNEHT Kad). MOYBOBEICHUS W DKOJOTHH ITOYB bHOIOTrHYecKOro
WHCTUTYTA



