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

1.1. Heap 1 3a1a4n TUCHUTLIIHHBI

Hean AMcUNIMHBI
BakanaBp no nanpasienuto noarotoBkd 35.03.04 ArpoHoMUs JOKEH ObITh TMOATOTOBIIEH K pe-
HIEHUI0 3aJad  [poQEeCCHOHATBHOM  AEATENbHOCTH  CIEAYIOUIEr0 TUIA: IMPOU3BOJCTBEHHO-
TEXHOJIOTHYECKOM.

Heap mucuMnimHbl — (GOPMHUPOBATH MPEJCTABICHUS, TEOPETHUYECKHE 3HAHUS, MPAKTHYECKHE
YMEHHSI U HABBIKU MO ONTUMHU3ALUNA MUHEPATbHOIO MUTAHUS CEIbCKOXO3SHUCTBEHHBIX KYJIBTYP IMOBBI-
IIEHUSI IKOHOMHYECKON A((PEKTUBHOCTH MPOU3BOACTBA CEIHCKOXO3SICTBEHHOM MPOAYKIIMN Ha OCHOBE
paIMOHATFHOTO TMPUMEHEHUSI MHUHEPATbHBIX, OPraHUYECKUX YAOOpEHUH W MEIHOPAHTOB C Y4E€TOM
MTOYBEHHOTO TJI0JJOPOIUs, KITUMAaTHUYECKUX YCIOBUM, TpeOOBaHUS paCTEHUH K YCIOBUSM MUHEPAJIbHO-
ro MUTAHUS U FKOJIOTO-IKOHOMHYECKUX YCIOBUI TEPPUTOPUH.

3agauu TMCHMILIHHBI:

- U3YYHUTh XUMHUYECKHI COCTAaB PaCTEHUI, MUHEPAJIbHOE MUTAaHUE PACTEHUI M METOJIBI €r0 PETryIUpO-
BaHUS,;

- U3Y4UTh OMOJIOTUYECKUE, XMMUYECKHE U (PU3NKO-XUMHUYECKHE CBOMCTBA MOYB B KAYECTBE YCIOBUH
MPOU3PACTaHUs M NCTOYHUKA IUTAHHS PACTCHUH 1 IPHMEHEHHS YI0OpEeHNH;

- OCBOUTb METOJIbl OTIPENIEICHUSI HYX/IaeMOCTH MOYB B XMMUYECKON MEIMOpalyH, 103, aCCOPTHU-
MEHTa, COCTaBa, CBOWCTB U CIIOC00a IPUMEHECHHUS MEIMOPAHTOB;

- O3HAaKOMUTH CTYACHTOB C BUJaMH, CBOWCTBaMH, (POPMaMH U CIIOCOOAMU MIPUMEHEHHUS YI0OpEHHH,
TpaHcpopMaIuy X B TIOYBE,

- M3YYUTb SKOHOMHYECKH LIEJIECO00pa3Hble TEXHOJIOTHH XPAaHEHUs, IIOATOTOBKH M BHECEHMS Opra-
HUYECKUX U MUHEPAIBHBIX YI0OpeHNH;

- U3Y4UTh CIOCOOBI OMPEACICHHs SKOHOMUYECKH 3(PPEKTUBHBIX 7103 YIAOOPEHUN U CPEACTB XUMHYE-
CKOM MEJIMOpaIy MOYB.

1.2. KomneTeHIIMU U MHAUKATOPHI UX JOCTHKEHU I
OIIK - 1. Crioco0eH pemiath TUMOBBIC 3a/a4d MPOPECCHOHAIBHON JEATEILHOCTH Ha OCHOBE 3HAHUI

OCHOBHBIX 3aKOHOB MATCMATUYCCKHUX M CCTCCTBCHHBIX HAYK C IMPUMCHCHUCM I/IH(bOpMaI_[I/IOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOT Uit

Kox u HaumenoBanue
WHJIUKATOpa J0CTH-
JKEHUSA KOMIIETEHIINHU

Dopmupyemslie 3YH

3HaHHUA

YMEHHUS

HaBBbIKU

NJI-1omx-1
Hcnons3yer OCHOB-
HbIE 3aKOHBI ecTe-
CTBEHHOHAYYHBIX
JTUCIUTIINH TSI pe-
IICHHs] CTaHJAPTHBIX
3agady B oOJjlacTH ar-
POHOMUU C TpUMe-
HEHHEM HHQOpMaIn-
OHHO-
KOMMYHHUKAITMOHHBIX
TEXHOJOTUHN

OOyuaromuiicss JT0KeH
3HAaTh OCHOBHBIEC 3aKOHBI
€CTECTBEHHOHAYYHBIX

JTUCLUMIUIMH ISl peliie-
HUSI CTAQHJAPTHBIX 3a7a4
B 00J1aCTH arpOHOMHH C

npuMeHeHueM  uH)op-
MalluOHHO-
KOMMYHHKAIITHOHHBIX

texnojoruit — (b1.0.02-
3.1)

OOyuaromuiicst 0JDKEH
YMETb IPUMEHATH OC-
HOBHBIC 3aKOHBI €CTe-
CTBGHHOHaquBIX JOUC-
IUTUTAH  JIJI  PEIICHUS
CTaHZApPTHBIX 3a4a4 B
00JlacTH arpOHOMHUHU C

npuMeHeHueM uHpop-
MaIOHHO-
KOMMYHHKAITHOHHBIX

texaonoruii — (b1.0.02-
V.1)

OOyuarommuiicss JT0JDKEeH
BJIAJETh: METOJaMH U
HaBbIKAMH TPUMEHCHHS
OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX

JUCHMIUIMH JJIsl  pelie-
HUSI CTAaHIAPTHBIX 3a/1a4
B 00JacT arpOHOMHHU C

npuMeHeHueM  uHOop-
MalluOHHO-
KOMMYHHKAIITHOHHBIX

texnojoruit — (b1.0.02-
H.1)




2. Mecto nucuuminnel B ctpykrype OITIOIIT

JucnurninuHa «ArpoXUMHsS» OTHOCHTCS K 00s13aTe€IbHON 9acTH OCHOBHOM MpodeccHuoHaIbHON
00s13aTeNbHON IPOTrpaMMBbl OaKajiaBpHara.

3. O0bEéM TUCHUNIMHBI U BUABI Y4eOHOIi padoThI

O0BeM TUCHUILIMHBI cocTaBiseT 5 3auetHble enuamIbl (3ET), 180 akagemudeckux yacoB (na-
Jiee yacoB). JlucuuminHa u3ydyaercs:

— ouyHas ¢popma oOyueHus B 5, 6 cemecTpax.

3.1. Pacnpenesnenne o0beMa JMCUMIIMHBI IO BUAAM Y4eOHOI padoThI

KonuuaecTBo wacon
Bun yae6HO# paboThI ouHas hopma
o0yJeHus
KonrakTHasi pa6ora (Bcero), 108
B TOM 4HCJI€e MPAKTHYeCKas MOJAT0TOBKA
B Tom umncne:
Jlextmm (JI) 40
[Ipaktnueckue 3ansatus (113) -
JlaGopatopusble 3ansatus (JI3) 68
CamocrosiTesibHas padora ooyuawuuxcsi (CP) 45
KouTpoJb 27
HToro 180

3.2. PacnpenesieHue yueOHOIro BpeMeHH 10 pa3jejiaM U TeMaM

B Tom uncne -
Ne HaumenoBanue pasnena u Bcero KOHTAKTHAA pabora g
TEMBI TeEM 4acoB 1 13 m CP z
~
1 2 3 4 5 6 7 8
Beenenue 2 2 - - 0 X
Paznen 1 XuMuueckuii cCOCTaB M MUTAHUE PACTEHUN
11 XUMHAYECKUU C?CTaB U IU- 26 4 18 ) 4 X
TaHWE PACTEHUN
Pa3nen 2 CpolicTBa MOYBBI U XMMHUYECKAsl MEIHOPALUs B CBSI3U C MIUTAHUEM PACTEHUHN U
MIPUMEHEHUEM YI0O0pEeHMI
CBoiicTBa MOYBHI B CBSA3U C
2.1 | nuTaHWEM pacTEHHI U TIPU- 28 6 18 - 4 X
MEHEHHEM YAO0OpeHHi
Xumuyeckas MeJmopanus
2.2 | mo4B (M3BECTKOBAHHUE U 14 4 6 - 4 X
TUIICOBAHHE)
Paznen 3 MunepasibHble yA0OpeHUs
3.1 | A3otHble ynoOpeHus 10 2 4 - 4 X
3.2 | ®ochopHbie y1oObpeHus 8 2 4 - 2 X
3.3 | Kanuiinele ynoOpeHus 9 2 4 - 3 X
3.4 | Mukpoynobpenus 8 2 4 - 2 X




3.5 | KommiekcHbie ynoOpenns | 6 \ 2 | 2 | - | 2 | X

Paznen 4 Oprannueckue ynoopeHus

4.1 | Oprannueckne ynobperns | 22 \ 2 | 4 | - | 16 | X
Paznen 5 Dxos0rus 1 5KOHOMUKA TPUMEHEHUs y100peHui

51 TexHom0rUM XpaHEeHUS " 10 6 ’ i 5 X
pUMEHEHHsI y100peHui

59 DKOJIOTHYECKHE ACTIEKTHI 10 6 ’ i ) X
IpUMEHEHHsI y100peHui
KoHTtpounb 27 X X X X 27
O611ast TPyA0EMKOCTh 180 40 68 - 45 27

4. CTpykTypa U coep:xkaHue TUCHUILUINHBI, BKIKYallee NPAKTHYECKYI0 MOAT0TOBKY

[IpakTrueckast MOATOTOBKA MPU peaTU3alMK yYeOHBIX MPEIMETOB, KYPCOB, TUCIUIUIMH (MOTY-
Jiel) OpraHu3yeTCs MyTeM MPOBEICHUS MPAKTUIECKUX 3aHATHH, TPAKTUKYMOB, J1a00OpaTOPHBIX padoT U
WHBIX aHAJIOTHYHBIX BUJIOB YYCOHOH NEATEIHLHOCTH, MPEAYCMAaTPUBAIOIINX YYaCTHE OOYJarONIUXCs B
BBITIOTHEHUH OTJICIBHBIX JJIEMEHTOB PalbOT, CBA3aHHBIX C Oynyiieil mpodeccnoHalIbHON JesTeNbHO-
CTBIO.

[IpakTudeckas MOArOTOBKA MOXKET BKIFOUATh B CEOSI OTACNBHBIC 3aHATHS JIEKIIMOHHOTO THIIA,
KOTOpBIE MPeIyCMaTpUBAIOT Nepeaady yueOHol nHpopmauy o0ydaromumcs, He0OX0IMMON IS To-
CJIETYIOIIIETO BHITIOTHEHUS padoT, CBA3aHHBIX ¢ OyayIiel npodeccuoHalbHON NeITeTbHOCTRIO.

PexomenayeMbiii 00beM MPaKTUUECKOW MOATOTOBKU (B MPOIIEHTaX OT KOJWYECTBA YacOB KOH-
TaKTHOW pabOTHI) JIs1 JUCITUTIIINH, PEaTU3YIOMINX:

- yauBepcanbHbie KomrereHnnn (YK) ot 5 1o 15%;

- obmenpodeccuonansubie kommnereHuu (OITK) ot 15 go 50 %;

- npoeccuonanbubie KomnereHuuu (I1K) ot 20 o 80%.

4.1 Conepxxanue Q1M CUUILTHHBI

BBenenue

3HaueHUE XUMU3ALUHN 3EMJIEIETNS B YCKOPEHUH HAYYHO-TEXHUUYECKOTO IIPOrpecca U NUHTEHCH-
¢buKanuu cenbCKOX031UCTBEHHOr0 Mpou3BoAcTBa 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-
CKOTO OOCTY>XUBaHUSI CEIhCKOTO X03siicTBa B P®D. 3HaueHNe MUHEPATbHBIX, OPTaHUYECKUX YA00pe-
HUW U XUMHUYECKHX MEIMOPAHTOB B IOBBINIEHUH YPOKAMHOCTH CEIbCKOXO3AMCTBEHHBIX KYJIBTYP,
YIYYIIEHUU KauecTBa MPOIYKIIMU M TUIOOPOAUS MOUBbI. 3aBUCUMOCTD ACUCTBUS YIOOPEHUN OT KOH-
KPETHBIX NTOYBEHHO-KJIIMMATUYECKUX YCIOBUH M OCYILECTBICHHE KOMILJIEKCA arpOHOMHYECKUX MEpPO-
NPUATUH - cucTeMbl 00paOOTKH MOYBHI, BBEACHUSI HHTEHCUBHBIX COPTOB, OOPBHOBI C BpEeAUTEIIMH, 00-
JE3HAMU U COpPHSAKAMH, PAlMOHAJIbHBIX CEBOOOOPOTOB, OPOIIEHUS, MEIUOPALUUA U MEXaHHU3aIUH.
[Ipenmer, METOBI, LIENTU U 33J]a4U arPOXUMUHU, B3aUMOCBS3H €€ C IPYTHMMHU arpOHOMHYECKUMH U O1O-
JIOTUYECKUMH HayKaMu. 3HaueHHe XUMHUH, (PU3UKKU U MaTEeMaTUKH ISl TAaIbHEHUIIEro pa3BUTHS arpo-
XUMHUH. ATpOXUMHS - Hay4dHasi OCHOBA XUMU3alUuu 3emienenus. Opranusanus U pa3BUTHE arpoxu-
MHUYECKOTO OOCTY)KHBAaHHS CEIHCKOXO03SHUCTBEHHOTO Mpou3BojicTBa B PD. Mcropuueckuit 0630p pas-
BuTHs arpoxumMudl B P®. Pons 3apybexubix (OK.-b. bByccenro, 0. JIubux, I'. I'enbpurens u ap.) u poc-
cuiickux ydyenbix (.M. MenneneeB, A.H. Ourensrapar, K.A. Tumupszes, K.K. I'expoiiny u ap.) B pas-
BUTHUH YUYEHUS O MUTAHUM PACTEHUI M MpUMeHeHuH ynoopenuil. Pons akagemuka J[.H. [Ipsuumramko-
Ba KaK OCHOBOIIOJIOKHUKA POCCHUHCKOW arpoxuMuu. DU3HOIOT0-OMOXMMHUYECKOE HAIPaBJICHHUE, CO-
3nanHoe akaaemMukoM JI.H. IIpsAHMIIHMKOBBIM, KaKk OCHOBA pa3BUTUA POCCUUCKON arpoxumuu. Jlo-
CTHKEHUSI COBPEMEHHOM arpOXMMHHU U TIepEA0BON MPaKTHKU B Poccuu u 3a pyoexom.

Pa3nes 1. XuMu4yecKHX cOCTAB M MUTAHUE PACTEHUI




XUMHUECKUH COCTAaB pacTeHUN. XUMHUECKUE IEMEHTHI, HE0OX0IMMBbIEe pacTeHusIM. Pactenus
- KOHLIEHTPATOpbl OTAEIbHBIX XMMHUYECKUX 3JIEMEHTOB. ColepKaHue OCHOBHBIX OpPraHUYECKUX Be-
LIECTB B paCTeHUSIX. Makpo-, MUKPO- U YIbTPAMUKPOIIIEMEHTHI, UX POJb B MUTAaHUMU pacTeHuil. Biusi-
HUE YCIOBUN MUHEPAJHHOTO MUTAHUS Ha COJEp)KaHHE OENKOB, )KUPOB, YIIEBOJIOB U JPYTHX BaXKHbBIX
OpPraHUYECKUX COESAVUHEHUM, ONIPEAEIAIONINX KAUECTBO YPOKAEB CEIbCKOX03SIMCTBEHHBIX KYIbTYD.

Coznanue oNTHUMAabHBIX YCIOBUM MUTAaHUS PACTEHUM U CIIOCOOBI €T0 PETYIUPOBAHUS C TIOMO-
b0 YIOOPEHMI U METMOPAHTOB - TJIABHAS 3a/1a4a arpOXUMUH.

CopepxaHue UM COOTHOILIEHHUS 3JEMEHTOB NMHUTAHUSA B PACTCHUSX, OMOJNOTMYECKUI U XO3sH-
CTBEHHBIN BBIHOC MUTATENIBHBIX 3JIEMEHTOB CEJIbCKOXO35IMCTBEHHBIMU KYJIbTYpaMu, MOHIATHE O KPYro-
BOpPOTE U OanaHce BEIIECTB B 3€MIICIEIHH.

PazButue npencraBieHus 0 NOCTYIJICHUU MUTATEIbHBIX BEIIECTB U UX YCBOCHUH PACTCHUSIMHU.
Uctopus npeacraBieHnii 0 MeXaHU3Max MOCTYIJIEHUS 3J1€MEHTOB. DOpMBI COEAMHEHUM, B KOTOPBIX
pacTeHus MOTJIOUIAIOT AJIEMEHThI MUuTaHus. M30upaTeabHOCTh MOTIOMIEHUS] HOHOB pacTeHUsIMU. Teo-
pHS MOTJIOLIEHUS 1eMEHTOB uTaHus. CBOOOIHOE MPOCTPAHCTBO, arnoIyacT U cuMmiuiact. Ponb nuro-
1a3MaTHIeCcKOi MeMOpaHsbI (TJIa3MalieMMbl) B TIOTJIOMICHUH 3JIEMEHTOB TUTAHMUSL.

Bnusinue ycnoBuil BHeHIHEH cpenibl (KOHIEHTPALMKU MUTATEIBHOTO PAacTBOpPA, COOTHOILICHUS
MaKpo- U MUKpPO3JIEMEHTOB B MUTATEIbHOMN Ccpesie, BIAKHOCTH MOYBBI, adpallii, TeIUIa U CBETa, peak-
MU cpefbl, PU3NOIOTUYECKON PeaKIK CoJiel, MOYBEHHBIX MUKPOOPIaHW3MOB) Ha MOCTYIUICHUE MH-
TaTEeNbHBIX BEIIECTB B pacTeHUs. HekopHeBoe nuTanue pacteHuil. OTHOLIEHNE pacTEHUH K YCIOBUIM
MATAHUS B Pa3HbIE NEPHOJbI BEreTalllu, NEPUOJUYHOCTD MUTAHUS PACTEHUI. PacTuTenbHas quarHo-
CTUKA MUTaHUs pacTeHuid. KoMriekcHas AMarHocTUKa U €€ UCIOIb30BAHUE ISl ONTUMHU3ALUU MTUTa-
HUS paCTEHUM TP PA3JIMYHBIX TEXHOJIOTHSAX BO3EIIBIBAHUS CEIbCKOXO03SMCTBEHHBIX KYIbTYP.

Pa3nen 2. CBoiicTBa NOYBBI H XMMHYECKAs MeJTHOPALUS B CBA3M ¢ MUTAHNEM PACTEHUI U
NnpUMeHeHueM y100peHuii

CBoiicTBa MOYBHI B CBSI3HM C NUTAHNEM PacTeHUH M NIPUMEHEeHueM yA00peHu i

CoctaB nouBbl. Posib ra30BOM, )KHAKON U TBEPJOM YAaCTH MOYBBI B MMTAHUU PACTECHUN U TpaHC-
dbopmaruu ynoOpenuii. MuHepanbHas U OpraHUYecKas 4YacTH MOYBHI KaK MCTOYHUKH DJIIEMEHTOB TTH-
tanus. CopepkaHue 3JI€MEHTOB MTUTAHUS PAaCTEHUH B Pa3IMYHBIX (QPaKIUIX MUHEPAIbHON 4acTH MOY-
BB

XHUMHUYECKUE COECTMHEHHUSI MTOYBBI, COAECPIKALIUE SJIEMEHTHl MUTaHUsl pacTeHuil. OpraHudyeckoe
BELIECTBO IIOYBHI M €ro 3HaueHue A miogopoaus. CoxepikaHne NUTATEIbHBIX 3JIEMEHTOB U UX JI0-
CTYNHOCTh PACTEHUSM B pa3HbIX NouBax. [loTeHIManpHOE U aKTyalabHOE TUIOJOPOAUE TIOYUBBI, IPYIIIH-
POBKa I0YB 10 YPOBHIO aKTyaJIbHOT'O IUIOA0POIUS. XUMUYECKHE U OMOJIOTHYECKHE MTPOIIECCHI B II0YBE
U UX POJIb B MPEBPAILIEHNHN MUTATEbHBIX BEIIECTB U MOBBIIIEHUH 3()PPEKTUBHOTO aKTyaIbHOIO IJI0JI0-
poIus IOYBHI.

Buapl nornoTuTenbHOM CIOCOOHOCTH MOYBHI, UX POJb BO B3aMMOJEWCTBUU MOYBHI C yJao0pe-
HUSMU U B IUTAHUH PACTEHUI. 3HAYCHNE KOJUIOMIHON (paKIK TOYBBI B MPOIIECCAX B3aAUMOACHCTBHUS
MOYBHI C YAOOPEHUSIMHU U PACTEHUSMHU.

CocTaB U cTpOEHHE MTOYBEHHOI'O MOIJIOIIAOLIET0 KOMILJIEKCA, POJIb B IUTAaHUU PACTEHUH, Ipe-
BpamieHun ynoOpenuii. OCHOBHBIE 3aKOHOMEPHOCTH B3aMMOJICHCTBHS YIAOOpPEHUH, MEIHOPAHTOB W
pacTeHuil ¢ TOYBEHHBIM MOTJIOUIAIOIUM KOMIUIEKcoM. OOMEHHOE U HEOOMEHHOE MOTJIOIIEHUE MTOYBOM
KaTHOHOB. EMKOCTB MOTJIOIIEHUS M COCTAB MOTJIOIIEHHBIX KATHOHOB B Pa3HbIX MoyBax. OOMeHHOE Mo-
IJIOIIEHNE AHUOHOB.

Peakius mous, ee posib B MUTAaHUU PACTCHHUI M MIPUMEHEHUN yI0OpeHU U MeIuopaHToB. Bu-
IIbI KHCIIOTHOCTH TIOYBHI (aKTyasibHast, 0OMEHHas1, TuapoauTuieckas). CTerneHb HACBHIIEHHOCTH MOYB
ocHOoBaHUsIMU. bydepHas cnocoOHOCTh MOYBBL. ArpoXUMHUYECKasi XapaKTePUCTUKA OCHOBHBIX THUIIOB
noyB PO. [lytu Tpanchopmanuu a30THBIX, HOCHOPHBIX, KAITUHHBIX U JPYTUX COCIMHEHUN B ITOYBAX U
JOCTYIHOCTh UX pacTeHUsIM. Posib arpoXuMu4eckoro aHaiusa no4s AJisl OLIEHKH 00eCIIe4eHHOCTH pac-
TEHUH IeMEHTaMU TUTAaHUs, ONPEACTICHUS U KOPPEKTUPOBKU UX MOTPEOHOCTH 103 YIOOPEHUH.

XuMHYecKasi MeJTHOPALMSA M0YB (M3BECTKOBAHME M THIICOBAHUE)

bananc kanbiusi 1 MarHus B 3eMJICICIMK U IIYTH €0 peryinpoBanus B Poccuu u apyrux crpa-
Hax.



OTHoOLIEHNE PA3IUYHBIX CEJIbCKOXO3SMCTBEHHBIX PACTEHUH M MUKPOOPTaHM3MOB K DPEAKIUH
ITOYBBl. JHAYEHUE KaNbLUsA U MarHus JUIs MUTaHUs pacTeHUil. MHOTOCTOpOHHEEe IeCTBHE U3BECTH Ha
noyBy. HelTpanu3anus KUCIOTHOCTH. Y CTPAHEHHE TOKCHUYECKOTO JIEUCTBUS AJFOMHHUSA U MapraHua.
Koarymsinus moYBeHHBIX KOJUIOMJOB MU YIYUIIEHHE arpOXUMHUYECKUX M arpo(U3HUecKUX CBOWCTB
MOYBbl, BrusHNe M3BECTH HA Pa3IoXEHHUE OPraHUYECKOTO BEIIEeCTBAa M MOOMIIM3ALUIO MUTATEIbHBIX
AJIEMEHTOB MOYBBL. BiusiHuEe N3BECTKOBAaHUS HA IOCTYITHOCTh MAaKpO- U MUKPO3JIEMEHTOB PACTEHUSIM.

OmnpeneneHre HEOOXOIUMOCTH M3BECTKOBAHUS U J03bI U3BECTU B 3aBUCHMOCTH OT KHUCJIOTHO-
CTH U TPaHYJIOMETPUUYECKOTO COCTaBa MOYBHI, COAEpXKaHUs TyMyca, BUJa pacTeHUI U cocTaBa KyJIbTyp
B ceBooOopoTe. CriocoObl U CPOKH BHECEHUS U3BECTKOBBIX Y100PEHHIA B TIOYBY.

Bunbl W3BeCTKOBBIX ynoOpeHUid (TBEpAble W MATKHE W3BECTKOBBIC MOpoabl). Mcmoap3oBaHme
OTXOJIOB MTPOMBIIIICHHOCTH JUIsl ©3BECTKOBAHUS MOYB. ATpOTEXHHUYECKUE TPEOOBAHUS K N3BECTKOBBIM
ynoopenusiM. HopmaTuBBI OIleHKHM KauecTBa U3BECTKOBAHUSA. [ IUTEILHOCTD IEHCTBHS U3BECTH. Menu-
OpaTHUBHOE, MOJIEPKUBAIOIIEE U ONEpPEKAIOIee N3BECTKOBAHUE KHUCIBIX MOYB. D(P(PEKTUBHOCTh W3-
BECTKOBAHUsS TMOYB B PA3IUYHBIX CeBOOOOpoTax. OCOOCHHOCTH M3BECTKOBAaHUS B CEBOOOOPOTAX CO
JHHOM U KapTodeseM. 3HaueHHe U3BECTKOBAHUS KUCIIBIX TTOYB MPH JIUTEILHOM IPUMEHEHUN (husno-
JIOTUYECKHU KHUCIIBIX MUHEPATBHBIX y100peHui.OkoHoMHuueckas 3(pPpeKkTuBHOCTh U3BecTKOBaHus. Cro-
cOOBI U TIpUEMBI MOBBIIICHUS YPPEKTUBHOCTH M3BECTKOBAHUSA. XUMHUECKasi MEIUOPAIUS COOHLIOB -
OCHOBHOE€ YCJIOBUE TOBBIIIECHUS IUIOAOPOIUS MOYB CO IIEIOYHON peakiueil. ['uncoBanue kak mepa
YIy4IICHUs! COOHLIOB. MI3MeHeHUs, BBI3bIBAEMbIE B IIOYBE TUIICOM. D PEeKTUBHOCTH TUricoBanus. Oc-
HOBHbBIE MaTepHalibl, IPUMEHsEMbIE JJIsl TUIICOBaHUS MOYB. J{03bI, CPOKU U CTIOCOOBI BHECEHUS THUIICA.
Jlpyrue cnocoObl, HCIIOb3YEMbIE Il METMOPAIMK COJOHIIOBBIX MOYB. Y 10OpeHHEe TUrcoM 0000BBIX
TpaB. [Ipuemsbl noBeieHUS 3PHEKTUBHOCTH TUTICOBAHMUS.

Pa3nen 3. MunepajibHbIe y100peHus

[Tonsitue 06 ynobpenusx. Bunbl u popmer ynoOpenuii. [{eficTByrolee BemecTBO U 10361 y100-
penuii. [TonsTue o cpokax u crnocobax BHeceHus. Kimaccudukamnus ynoOpenuit. Y 100peHust MeCTHbIE
Y MIPOMBIIIJICHHbIE, MUHEPAJIbHBIE M OPIraHUYECKHUE, MPOCThIE U KOMIUIEKCHBIE, IPSMOT0 M KOCBEHHOTO
JEUCTBUA.

A30THBIE Y100peHus

3HavyeHue mpobaemMsl a30Ta B 3emiienenuu B cBete yuenus [.H. [Ipsaumuukosa. Pons azora B
pactenusx. OcCOOCHHOCTH MUTAaHUS PACTEHUH aMMOHUWHBIM M HUTPATHBIM a30ToM. CojiepkaHue a3oTra
B [I0YBE U JUHAMHUKA ero coequHeHui. [Ipomeccel aMmmonndukannm, HUTpUQHUKALIUN U JeHUTpU(DUKa-
nuu. KpyroBopot u 6anmanc a3ora B mpupoze. bananc azora B 3emienenuu. @ukcamus azora arMocde-
pbl. 3HaueHue 0000BBIX pacTeHU B 00OTAIIEHUH ITOYBHI A30TOM U MOJYYSCHHH MPOAYKLIUHU C BBICOKHM
conepxanueMm Oenka. Kimaccudukamus a3otHbix ynoopenuii. OCHOBHBIE (JOPMBI a30THBIX, YI0OPEHUH,
UX MPOU3BOACTBO, COCTaB, CBOICTBA M MpUMeHeHue. AMmuauHas cenurpa. CepHOKHMCIbI aMMOHUM.
Cynbdar amMmmMoOHUS-HATpUs, XJopua amMoHMs. JKuAKUN aMMuak, aMMHauHas BOJAa U aMMHAKaThl.
HatpueBast u xanbuueBas cenutpbl. MoueBuHa, kapbamugoammuaunas cenutpa (KAC). MemienHo-
JecTByIONME a30THBIE yoOpeHus. BiusHue a30THBIX y10OpeHUil Ha peakluio MOYBEHHOTO PacTBO-
pa. Mcnonp3oBaHKe pacTeHUSIMH a30Ta yI0OpEeHUH U ero mpespaieHus B nmouse. [lotepu azota yno6-
peHuit u3 nousbl. [IpumMeHeHre MHTUOUTOPOB HUTpUDUKAIMKM 7S MPEJOTBPAIICHUS MOTEph a30Ta.
D¢ hekTuBHOCTH Pa3NIUYHBIX (POPM a30THBIX yIOOpEHUI B 3aBUCIMOCTH OT CBOMCTB IOYBHI, BHJIA pac-
TEHHH U criocoba BHeceHHs yaoOpeHuid. J{03bl, crmocoObl M CPOKH BHECEHUS a30THBIX yIOOpEHUM MO
OCHOBHBIE CEIbCKOXO3SMCTBEHHBIE KYIbTYpPhl. BiusiHIE a30THBIX yIOOpPEHUH Ha yposkail pa3iHuHBIX
KYJIbTYp U €ro KauecTBO. 3HAUEHHE IMO3JHUX IMOJAKOPMOK a30TOM Ui YIydIlEHUs KayecTBa 3epHa
MIICHUIIB! U ApYTUX KynbTyp. [lyTr nossimenus 3ppeKTuBHOCTH a30THBIX YI0OpEHU.

DochopHbie y100peHus

[Ipobnema ¢ocdopa B 3emnenenuu u MyTH ee peuieHus. Poib gocdopa B KU3HU paCTCHHM.
Ucrounuku docdopa mns pactenuit. Baemnune npusnaku ¢ochopHoro rojgonanus y pacrenui. [lo-
crymienue ¢ocgaToB B pacteHus U BoIHOC (hocdopa ypokaem. Conepxanue u (GOpMbl COCTUHEHUIN
dbocdopa B mouBax. Kpyrosoport dochopa B mpupoe, 6anaHc ero B 3eMJICICTHN U XO3sIICTBE.

Coipbe ans mpou3BocTBa GpochopHBIX yanoOpeHuil. MectopoxaeHue anatuToB U Gochoputon
B Poccun u npyrux crpanax. @ocopHuTsl U anaTUTHl Kak ChIpbe IS (pochaTHOM MPOMBIIITICHHOCTH.
CriocoObI moy4eHusi, coctaB U cBoiicTBa ocdopubix ynodpennii. Cynepdocdar npocToi U 1BOM-
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HOM, TpaHy/IMpOBaHHBIA U mopoumkoBuaHbIN. [Ipenunurar. Cynepdoc. Tomacuuiak, Tepmodochatsl,
dbocdarnutak, obechropennsiii pocdar. [Nomudocdars. Ucmonp3oBaHme 0TXO0B MPOMBIIUIICHHOCTH,
cogepxxaux ¢ocpop. PochopuTHas Myka u yciaoBus 3QpPEKTUBHOTO ee MpUMEHEHHs. 3HaUeHue pa-
00T POCCHICKUX yUYEHBIX 110 3TOMY Bompocy. [lytu moBsimenus s¢pdextnBHOCTH HOCHOPUTHON MYKH.

BsaumonetictBue ¢ochopubix ynobpenwuii ¢ nmousoii. Ilornomenue ¢pocdaro mousamu ¢ pas-
nugHOM peakiueit cpenbl. [locnenetictBue GochopHbix ynoOpenuid. J1o3bl, CpOKH U CIIOCOOBI BHECE-
HUS (HochOopHBIX yIOOpEHUH MO pa3IuYHbIe CEeIbCKOXO03SMCTBEHHBIE KYAbTYphl. [Ipumenenune ¢oc-
dhopHBIX ynoOpeHwuii B 3anac. JIokarbHOE BHECeHHE - Hanbosee 3 (HEKTUBHBIN CITOCO0 MCTIOIB30BAHMS
cynepdocdara. 3nadenne HochopHBIX YAOOPEHUI B TOBBIIICHUN YPOXKasi OTIACIBHBIX CEIbCKOXO03sTi-
CTBEHHBIX KYJIBTYp M YJIYYIIEHHUU €ro KayecTBa B Pa3IMYHBIX MMOYBEHHO-KIMMATHUECKUX 30HaX Poc-
CHH.

Kaumniinbie yno0peHust

Ponp xamus B xu3Hu pacreHuidl. ConepikaHue Kalus B ypoXkae OTIENbHBIX CEIbCKOXO03sM-
CTBEHHBIX KYJIbTYp. BHeIIHUE MpU3HAKK KATMIHOTO Tonojanus y pacteHuil. Coaepkanue u GopMbl
Kajus B mo4yBax. KpyroBopoT kanust B mpupoze, O6ananc ero B 3eMIICACTHH U X03siicTBe. MecTopoxk-
JIEHUS KATMMHBIX cosiel B Poccuu u apyrux crpaHax. Celpble KQIMIHBIE COJIM: CUIIBBUHUT, KAPHAILIUT,
KauHUT, TOJUTAINT, TAaHrOeHHUT U Ap. Kinaccudukanms kanmuitHbIX yqo0peHuii, ux cocTtaB, CBOHCTBA U
puUMeHeHHe. XIJIOPUCTHIN KA - OCHOBHOE KallnitHOe ynoopeHue. CrocoObl MoydeHus: XJI0pHUCTOTO
KaJIisl U3 CWJIbBUHUTA U YIIy4llIeHHE ero Gpu3ndeckux cBorcTB. 40%-Has xanuiiHas coyib. CepHOKHC-
Tl kanuil. Kanu-maraesus, kammMar, Kaaui-3JIeKTPOJIUT, [IEMEHTHAs TbUTb. 3071a Kak yao0peHue.

B3anmopeiicTBie KalMWHBIX YAOOpeHMH C MOYBOW. 3Hau€HHE COJCPKAIIMXCA B KaJTHHHBIX
yIoOpeHusiX XJIOPHUAOB, Cylb(aToB, HATPUS U MarHus AJs pa3luyHbIX pacteHuid. [IpumeHenue ka-
JUHHBIX yOOOpEeHUH B 3aBUCHMOCTH OT OHOJIOTMYECKUX OCOOCHHOCTEH pacTeHMH W TOYBEHHO-
KJIIMMAaTHYECKUX yCIOBUU. BiusiHue opraHndeckux y1o0peHuid, M3BECTKOBAHUS U IPYTUX YCIOBUM Ha
3G HEKTUBHOCTh MPUMEHEHUS KATMIHBIX yaoOpeHuid. J{03bl, CpOKH M crocoObl BHECEHUS KaJIHMHBIX
ya0OpeHul 1o pa3audHbie KYJIbTyphl. BiusHue KaqmuiHBIX yA0OpeHUH Ha yposkail U KadeCTBO IMPO-
TYKLIUHU OTAETBHBIX CEbCKOXO3SHCTBEHHBIX KYJIBTYpP B Pa3IMYHBIX [MOYBEHHO-KIMMAaTHUYECKUX 30HAX
Poccun.

Muxpoynodpenust

3HaueHue MHUKPOAJIEMEHTOB ajsl pacTeHuil. Colep:kaHue OTIENbHBIX MUKPO3JIEMEHTOB B pac-
teHusx. Conepxanue U GOpMbI MHUKPODJIEMEHTOB B 1ouBax. OYHKINUU OTJAEIBHBIX MUKPO3JIEMEHTOB
(6op, Menw, Mapranel, MOJUOACH, IIMHK, KOOATLT) B pacTCHUAX. Y J00peHus, coaepkamue 6op, Map-
raHern, Me/ib, MOJIMO/IeH, IIUHK U JIpyrue MUKpodiaeMeHTsl. [lomumukpoynobpenus. Pons Mukpoymo6-
pEeHUIl B MOBBIIMIEHUH MPOAYKTUBHOCTH CEIbCKOXO3SWCTBEHHBIX KYJIBTYP B PA3JIMYHBIX [MOYBEHHO-
KIMMaTHYEeCKUX 30HaX cTpaHbl. J[03bl, CPOKH U crOCOObI MPUMEHEHHUS MHUKPOYAOOpPEHHH B CBS3H C
MMOYBEHHO-KIMMATUYECKUMU YCIOBUSIMU U OMOJIOTUYECKUMHU OCOOEHHOCTAMHU KyJbTyp. [Ipuemsr mo-
BbIIICHHS 3((HEKTUBHOTO IPUMEHEHUS MUKPOYJ00pEHU.

KommniiexkcHbie ynoopeHust

[lonATHE 0 KOMIUIEKCHBIX YIOOpEeHUSAX (CI0XKHbIE, KOMOMHUPOBAHHBIE U CMEIIaHHbIE). ATpo-
HOMHMYECKOE M SKOHOMHMYECKOE 3Hau€HHE KOMIUIEKCHBIX ynoOpeHuil. CrnocoObl MoiaydeHus, COCTaB,
CBOWCTBa W NPUMEHEHHE KOMIUIEKCHBIX ynoOpeHuil. AMmodoc 1 quaMModoc, aMMOHU3UPOBAHHBII
cynepdocdar, xkanuitnas cenutpa, nonudocdarsl ammonus, azodoc, azodocku, HUTpohoc U HUTPO-
¢docku, HEUTpoammodoc W HHUTpoamModocka, kapboammodockl, noiaudochaTsl Kajius ¥ aMMOHUS,
dbocdarer MoueBUHBI. bopHBI 1 MOIMOIEHU3UPOBAHHBIN cynepdocdaTsl, MarHuitaMmmoHuidocdar.
Kunxue u cycneH3upoBaHHbIe yaoOpeHHs. [lepcrieKTHBbI NPUMEHEHUsT KOMIUIEKCHBIX yI0OpeHuil B
Poccun. TykocMecH, BX COCTaB U CBOMCTBA, 3HAUEHUE U YCIOBUSA TYKOCMEIICHHUS.

Pa3nena 4.0prannyeckne ynoopenust

Haso3. 3HadyeHune HaBO3a M JPYIHX OPTraHUYECKUX YIOOpEHUN B MOBBIIICHUU YpOXKaeB
CEeNTbCKOXO3SMICTBEHHBIX KYJIBTYp, CO3JaHMM Oe3faeuuuTHOro OanaHca ryMmyca M perylupoBaHUU
OMOJIOrMYeCcKHUX MpoleccoB B mouBe. HaBo3 kak MCTOYHUK 37€MEHTOB MUTAHUS AJIsl PACTEHUN U €ro
pOJb B KPYroBOpOTE MUTATEIbHBIX BemlecTB B 3emuenenuu. [|.H. IlpsHumHUKOB 0 ponu HaBo3a B
CBS3M C POCTOM TPOM3BOACTBA MHUHEpaJIbHBIX ynoOpeHuil. 3HaueHHWe HaBO3a KaK HCTOYHHUKA
MOTIOJIHEHHSI TIOYBBI OPTaHMYECKHM BEIECTBOM JUIS TOJJAEPXKAHHUS M YBEIMUYEHHS COJCpKAHUS
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rymyca, TOBbIEHUS 3()(EeKTUBHOCTH MuUHEpaNbHBIX ynoOpeHuil. Omara HaBo3a NpuOaBKaMu
YPOXKAaeB CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYP B Pa3JIMYHBIX IMOYBEHHO-KIUMAaTUYECKUX 30HAX CTPaHbI.
3HaueHue NPABUIHLHOTO COYECTAHUS OPTraHUYECKMX W MUHEPANbHBIX ynoOpeHuil. PaszHoBumHOCTH
HaBO3a - MOJICTUJIOYHBIN U OCCTIOICTUIIOUYHBIN (KUJIKHA W TIOMY>KUJIKUI) HaBO3, UX COCTABHBIC YACTH.
XUMHUYECKUN COCTaB U KaYECTBO HABO3a Pa3IUYHBIX KUBOTHBIX.

Iloocmunounwiii Haso3. Bunpl MOACTHIKH, €€ 3HAYCHHE, cOocTaB M mpuMeHeHue. CrocoObl
XpaHeHus: HaBo3a. lIpomeccel, MpPOUCXOASIIME MPU XpaHEHWU HaBO3a, M HUX oOleHka. CTeneHb
pasjokeHusi HaBo3a. XpaHEHHME HaBo3a B HaBo3zoxpaHwmuile W B mnoje. llltabeneBanue Kak
HEOOXOMUMBI TpUEM TMPABUIBLHOTO XpaHEHHWS HaABO3a. 3HAUCHUE IKUKECOOPHUKOB. [Ipuemsr
MOBBILICHUST KauecTBa W YAOOpUTENbHAs LEHHOCTh MOJCTHIOYHOTO HaBo3a. CrmocoObl CHUXEHUS
MOTEPh a30Ta MPU XpaHEHUH HaBo3a. [[poaoIKUTEIbHOCTD IEMCTBUS HABO3A.

becnoocmunounwiii nasos. CoctaB, CBOWCTBa W TpUMeHEHHUe, [IpUroToBiieHHe, XpaHEHHE W
MCTOJIb30BAHUE KUAKOTO M MOTYXKHIKOTO HaBo3a. OcoOeHHOCTH ero mpuMeHeHus. CpaBHUTEIBHOE
NEHUCTBUE W  TIOCJENEWCTBHE TMOJCTHUIOYHOTO U OECIOJACTHUIOYHOTO HaBO3a Ha  ypoxa
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYpP B Pa3JIMUHBIX MOYBEHHO-KIMMATHUYECKUX ycioBusix. Coderanue u
COBMECTHOE IMPUMEHEHHE HaBO3a M MUHEPAJbHBIX yaoOpeHuid. CpaBHHUTEIbHAs OIEHKA CTENEHU
WCIOJIb30BAaHUS PACTCHUSMHU IMUTATEIHHBIX BEIIECTB U3 HABO3a M MHHEPAIBHBIX yn00peHui. CrocoOs
olpeseNieHUs] KOJMYeCTBa MOACTUIOYHOrO0 HaBo3a. Pacuer koinuecTBa OECHOJICTHIOYHOIO HABO3aA.
J103b1, TITyOWHA 3a/IeIKU U CIIOCOOBI BHECEHUSI HaBO3a MO/ Pa3IMYHbBIE KYJIBTYPHI B CBSI3U C TIOUBEHHO-
KJIMMaTHYECKUMH YCIOBUSAMU. MexaHu3anusi padoT Ipu MOJITOTOBKE HaBO3a, TPAHCIIOPTUPOBKE U
BHECCHMIO B MOYBY. 3HAUCHUE HABO3a B 3alllMIIEHHOM rpyHTe. CocTaB, XpaHEHHE HABO3HOM JKIKU U
UCIONIb30BaHWE ee Ha ynoOpenue. [lomer mnTHI, €ro cocraB, XpaHEHHE U TMPUMEHEHHE.
Vcnonb30BaHue CoNOMBI Ha y100peHue.

Topgh u opeanuueckue yoooperus Ha e2o 0CHoge

3amacel Topda B Poccun, Bunmbl u Tumbel TOpda, MX arpoXMMHYECKas XapaKTEPUCTUKA H
O6orannueckuii cocraB. CreneHb pasznokeHus Topda. 30JbHOCTb, KHUCIOTHOCTb, BIAroeMKOCTb W
MOTJIOTUTENBHAS CITOCOOHOCTH Topda. CoaepikaHue MUTATENBHBIX JIEMEHTOB B TOp(dax. 3aroToBka u
WCIIOb30BaHue Top(a Ha MOACTUIKY U yaoOperue. TopdsHOI HaBO3, €r0 yA0OpHUTEIbHAS [IEHHOCTbD.
VYcnoBust 3pQGEKTUBHOTO HCHONb30BaHMA Topda Ha ynobOpenue. Teopermueckoe 00OCHOBaHHE
KOMITOCTUPOBaHMs. 3HAaYeHHE MHUKPOOMOJIOTUYECKUX IPOLECCOB B MPEBPAIllEHUU IUTATEIbHBIX
BEIIECTB KOMIIOCTA B JOCTYITHBIE /Uil pacTeHHi coenuHenus. TopdonaBo3ubie kommocTsl. [Tocnoiinoe
1 04aroBoe KoMmrocTupoBaHue. ToppoxkuxeBbie U Ipyrue BUAbl KOMIIOCTOB. 3HAUEHUE COOTHOIICHUS
KOMIIOHEHTOB B KOMIIOCTaxX Ui Pa3BUTHS MHUKPOOMOJIOTMYECKHUX MporeccoB. TopdomuHepanbHbie
koMrocTel. Mcmonp3oBanne B kKomMmoctax (ocOpUTHON MYKH, U3BECTH, 30J1bI (IIPU TOBBIIMICHHON
KHCIIOTHOCTH TOPGOB) M JPYrMX KOMIIOHEHTOB. XHUMHUYECKHUH COCTAaB Pa3UYHBIX KOMIIOCTOB.
VYcBoenue pacteHusiMH a3oTa, docdopa, Kaaus, MUKPOIJIEMEHTOB W3 KOMIOCTOB. lcronb3oBaHue
TOPOJICKUX, TIPOMBIIUICHHBIX U CEIbCKOXO3SHCTBEHHBIX OTXOJOB Ha YIOOpPEHHsS TyTEeM UX
KOMIIOCTUPOBAaHUS M TEXHUKAa HMX IMPUTrOTOBJICHHS. Polb KOMIIOCTOB B 3alllMIIEHHOM TPYHTE.
Canponenu 1 UX UCMOJIb30BAHUE.
3enenoe yooopenue

3HayeHue 3eJICHOr0 yI00peHHs B 0OOTAIlleHWH MOYBBI OPTaHMYECKUM BELIECTBOM, a30TOM H
OPYTUMU THUTATEIbHBIMU 3JeMeHTaMu. DOpMBbI HCIIOJIB30BAHUS 3€JIEHOTO ynoOpeHus. 3HaueHHe
3€JICHOTO YJ0O0peHUs Al MaJIOIIOOPOJHBIX ITECYaHbIX MOYB. PacTeHusi, BO3/iebIBaeMbIe Ha 3€JIEHOE
ynoOpenue (cuaepatsl). [IpueMbl BeIpalnBaHus U UCIOJb30BaHUS OTACIBHBIX CHJIEPATOB. JIFOTIMHBI.
Cepanemna. Jlonnuku. KommekcHoe ucrnosibp3oBaHuEe OOOOBBIX CHAEPATOB Ha KOPM U ynoOpeHue.
Ynobpenue cunepatoB. [IpumeHeHne GakTepuaabHBIX MperapaToB (HUTparuHa, pu3oTopduHa u ap.)
IpU BBIPALIMBAHUN CUAEPATOB U JpYrux O0OOBBIX. Pa3noxkeHue 3elIeHOoro ynoOpeHust B IOYBE.
[Ipumenenue 3eneHoro ynodpenus B Poccum u 3pPekTUBHOCTH €ro B 3aBUCHUMOCTH OT MOYBEHHO-
KIMMaTUYEeCKUX YCIOBHH. 3eieHoe yno0peHue B paiioHax opolieHusi, BnusHue 3e1eHoro ynoOpeHus
Ha ypO’Kail pa3IuyHbIX KyJIbTYp U CBOMCTBA MOYBHI.

Pa3nes 5. Jxo10rust 1 IKOHOMHMKA NPUMEHEHHUs y100peHu i

TexHoJI0rMHM XpaHeHUs U IPUMeHeHH s YA100peHunii

TexHonornueckue cBoicTBa yhoOpeHHil. TexHoONOrus XpaHEHHUS TBEPAbIX M IKUAKHX
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MUHEpPAIBHBIX W OPraHUYECKUX YJOOpEHUH B pa3NWYHBIX KIMMATHUYECKUX 30HAX CTpaHbl. TuIbI
CKJIaJICKMX TIOMEUICHUI W HaBO30XpaHWMII. [IpuemMpl CHMKEHHS MOTEpPh U KayecTBa yA0OpeHui npu
UX TPaAHCIOPTHPOBKE, XpaHEHUHM © BHeceHUH. [loaroroBka ynoOpeHUHl K  BHECEHHIO.
TexHonoruueckue CxXembl M MAIllMHBI JJIS BHECEHMsS] OPraHMYEeCKHX, MHUHEpPaJbHBIX (TBEPABIX H
KHUJKUX) yIOOpEeHUH, U3BECTKOBBIX MaTepuaioB U rurca. KOHTpoib M OIleHKa KayecTBa paboOT MO
BHeceHHUI0 ynoOpeHuil. TexHuka O€30MacCHOCTH MPHU TPAHCHOPTHPOBKE, XPAaHEHHMM W BHECEHHUH
yIoOpeHuH.

JKoJIOrHYecKre U IKOHOMMYECKHEe ACTIEKThI IPUMEHEHUs y100peHun i

CopnepxaHye TOKCUYHBIX BELLIECTB, IPUBOASIINX K 3aIPSA3HEHUIO OKPYKAIOLIEN Cpeibl B MUHE-
palbHBIX, OPTaHUYECKUX YI0OpeHUsIX u MenuopanTtax. [IpenensHo gomyctumeie konndectsa (ITK)
AJIEMEHTOB M COEIMHEHUN B PACTEHUSX, TOUBE, BOJIE, COJIEPKAIINXCS B MUHEPAIbHBIX, OPTaHUYECKUX
yI0OpeHusIX U MeTuopaHTax. DKOJIOTHUYECKHEe acClIeKThl XUuMHU3aluu 3emienenus. CoamaHCHpOBaHHOE
MpUMEHEHHE YIOOpEHUI U IPYTUX CPEICTB XUMU3AIMH - OCHOBA YCTPAHEHUSI OTPULIATEIBHOTO T0-

CJICACTBHA UX HA MMOYBY, paCTCHUSA, UCIIOBCKA U KUBOTHLIX.

4.2. Conepxanue JeKI Ui

i Kpatkoe coneprxanue nekuuii

Komuuectso
4acoB
[IpakTuueckas
IOJITOTOBKA

Beenenue. IIpenmer, meronsl, Leau U 3aladd arpOXMMHM, B3aUMOCBS3H €€ C
JPYTUMH arpOHOMHMYECKMMM M OuonornyeckuMmu Haykamu. CocTosiHUE M Iep-
1 | cieKTHBBI IPOM3BOJICTBA U MIPUMEHEHHS] MUHEPAIBHBIX YIOOPEHUH, XUMUYECKUX | 2 +
MEJIMOPAHTOB, HAKOIJICHUs M UCIOJIb30BaHUSI MECTHBIX yaoOpeHuil B Poccun u
apyrux crpanax. Mcropuueckuid 0030p pa3BuTus arpoxuMuu B PO.

XMMHYECKHX COCTAaB M NMHUTAHHE PACTeHUi. XMMHYECKUU COCTAB PACTEHUU.
XuMHYecKue 3JeMEeHThl, HeoOxoaumble pacTeHusM. CojaepaHue U COOTHOIIIE-
HUS 3JICMCHTOB MMUTAHUA B paCTCHUSX, OMOJIOTHYECKUHM M XO3IMCTBEHHBIA BEIHOC
MATATEIbHBIX 3JIEMEHTOB CEJIbCKOXO3SIIICTBEHHBIMU KYJIbTYPAMH, IOHATHE O KPY-
TOBOPOTE M OaJlaHCe BEIIECTB B 3eMJIe/euK. BiusHIE yCIIOBHI BHEIIHEH CpeIbl
Ha MOCTYIUICHUC MUTATCIbHBIX BCUICCTB B PACTCHUA. HeKOpHeBOG IMUTAHUC pac-
TeHni. OTHOIIIEHUE PACTEHHI K YCIOBHUSIM NMUTAHUS B pa3HbIE NMEPUOIbI Berera-
oy, NMEpuoANYHOCTb NMUTAHUSA paCTeHHﬁ. Pacturensnas AJUAarHoCTUKa ITUTaHUs
pacrennii. KomruiekcHass TUarHOCTHKa W €€ MCMOJIb30BAHUE JJI ONTHUMH3ALUN
IIUTAHUs] PACTECHUN.

2,3

CBoiicTBa MOYBbI B CBSI3U ¢ MUTAHMEM PACTeHMil U MPUMEHeHHeM yno00pe-
HuH. CocTaB no4yBbl. MuHepanbHas 1 OpraHUYECcKasl 4aCTU MOYBbI KaK UCTOYHU-
KM 3JIEMEHTOB MUTAaHUS. XUMUYECKHE COCTUHEHUS MOYBBI, COJIepKAIINE IEeMEH-
Thl MUTAHUS pacTeHuid. OpraHuyeckoe BELIECTBO MOYBBI M €r0 3HAYECHHUE IS
IUIOZIOPOIHsl. XUMHUYECKHE M OMOJOTHYECKHE IMPOILECChl B TOYBE U UX POJIb B
MPEeBpaIeHUH MUTATENbHBIX BEIECTB M MOBBIICHUN 3 (HEKTUBHOTO aKTyaJIbHOTO
TUTOJIOPOIUSL TIOYBBI. BUABI MOTIOTUTENBHON CMOCOOHOCTH IMOYBBI, MX POJbH BO
B3aMMOJICCTBUY MOYBHI C YAOOPEHUSIMU M B TUTaHUU pacTteHuid. CocTaB U CTpO-
€HUE MOYBEHHOI'0 MOIMIOUIAIOIEr0 KOMIUIEKCA, POJib B MUTAHWU PACTEHUH, Ipe-
BpamieHuu ynoopennii. OCHOBHBIE 3aKOHOMEPHOCTH B3aUMOJIEHCTBUS yHoOpe-
HUW, MEJIMOPAHTOB U PACTEHHUM C MIOYBEHHBIM IIOIVIOLIAIOIIUM KOMIUIEKCOM. Pe-
aKIUs MOYB, €€ POJIb B MUTAHUHU PACTCHUN U MPUMEHEHUU yIO0OpEHUI U MenHo-
paHTOB. BUIbI KMCIIOTHOCTH MOYBHI (aKTyalibHasi, OOMEHHAas!, TUAPOIUTUYECKAS).
CrerneHb HACBHIIIICHHOCTH MMOYB OCHOBaHUAMU. bydepHas cmocoOHOCTh MOYBHI.

4-6
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7,8

XuMH4YecKass MeJMopauus Mo4B. banmaHc KaJblMs U MarHus B 3€MJICACIIMHA U
NyTH €ro peryiaupoBaHusi B Poccuu u npyrux ctpanax. OTHOLIEHUE Pa3TUYHBIX
CEIbCKOXO35MCTBEHHBIX PACTEHUH M MHUKPOOPraHM3MOB K PEAKLIUU IOYBHI.
Heurpanuzanus kucioTHOCTH. BiusiHue M3BECTKOBAHUS HA JOCTYIHOCTh MAaKpO-
U MHUKpPORJIEMEHTOB pacTeHusM. Onpesenenne HeoOX0AUMOCTH W3BECTKOBAHUS U
10361 n3BecTH. CriocoObl M CPOKU BHECEHHsI M3BECTKOBBIX YAOOpPEHHI B IMOYBY.
Bunbl n3BECTKOBBIX yA0OpeHUH (TBEp/AbIE U MATKHUE W3BECTKOBBIC TTOPOBI). XU-
MUYECKasi Menuopanus cOoJOHIOB. OCHOBHbIE MaTepHallbl, TPUMEHSEMbIE IS
TUIICOBaHUS MOYB. J[03bI, CPOKU U CIOCOOBI BHECEHHUS rurica. J[pyrue crnocooOsl,
MCIIOJIB3YEMBIE JIJIs1 METMOPALIMH COJIOHIIOBBIX ITOYB.

13

Munepanbnbie ynoopenusi. [loastue 06 ynoopenusx. Buast u ¢popmsl yaodpe-
Hull. JleficTByIOIIIee BEUIECTBO U 03Bl ynoOpeHuil. [loHaTue o cpokax u Croco-
O0ax BHeceHusa. Kmaccudukamus ymnoOpeHuii. Y 100peHHS MECTHBIE W MPOMBIIII-
JICHHBIE, MUHEPAJIbHBIE U OPTaHUYECKUE, MPOCThIE U KOMIUICKCHBIE, MPSMOTO U
KocBeHHOTO nercTBus. Kimaccudukanus a30THbIX ynoopennii. OcHOBHBIE (OPMBI
A30THBIX, YIOOPEHHMIA, MX MTPOU3BOJICTBO, COCTaB, CBOICTBA U MpuMeHeHue. Kiac-
cudpukanusa Gochopubix ymodpenuii. CriocoObl MOMyYEeHHs, COCTaB U CBOWMCTBA
dochopubix ymoOpenuit. Kiaccupukamus KamuiHBIX yHAOOpeHUH, MX COCTaB,
CBOICTBa M MpuUMeHeHue. J[03bl, CPOKU U crOcOObl MPUMEHEHUS MHUKPOy100pe-
Hull. [loHSATHE O KOMIUIEKCHBIX yMOOpeHHsX (CIIOKHBIE, KOMOMHUPOBAHHBIC U
cMmemanHbie). CriocoObl TOTydYeHHsI, COCTaB, CBOMCTBA U TPUMEHEHUE KOMILICKC-
HBIX Y100peHUH.

10

14

Opranunvyeckue ynoopenusi. HaBo3 kak MCTOUHMK 3JIEMEHTOB MUTAHUS IJIS pac-
TEHUH U €ro pojib B KPYroBOPOTE MHUTATEIbHBIX BEUIECTB B 3eMIIele-
. Pa3HOBUIHOCTH HaBO3a - MOACTHWJIOYHBIM M OECIOACTHIOYHEIN (KUAKHN U
MOJYKUAKANW) HABO3, UX COCTAaBHBbIE 4YaCTU. XMMHYECKUU COCTAaB U KAYECTBO
HAaBO3a pa3JINYHbIX KUBOTHBIX. [loAcTHIIOUHBI HaBO3.Buapl moacTuiky, ee 3Ha-
4YeHue, cocTaB u nmpuMeHeHne. CrocoObl XpaHeHus: HaBo3a. [Iporecchl, mpoucxo-
JSIIMe MpU XpaHEHWH HaBo3a, U UX oleHKa. CrocoObl CHUXKEHUS MOTeph a30Ta
IIPU XpaHEHUU HaBo3a. [IpomoiKuTeNnbHOCTh NEHCTBHUS HaBo3a. becrmoactuinou-
HbI HaBo3. CocTaB, CBOMCTBA W NMpuUMeHEHHE. [IpuroroBieHue, XxpaHeHue U uc-
MOJIb30BaHUE JKUJIKOTO U MOJYKUJIKOTO HaBo3a. [lomeT ntuil, ero cocras, XpaHe-
HUE U IpuMeHeHue. Vcnonp30BaHne coIoMbl Ha yA00peHue.

Topd u oprannyeckue ynoOpeHus Ha ero ocHoBe. 3amnacel Topda B Poccun. Bumbt
U TUOBl Topda, UX arpoxuMHuuecKkas XapaKTepUCTUKa U OOTaHWYECKHI COCTaB.
Hcnonp3oBanue ropoCKuX, IPOMBIIUICHHBIX U CETbCKOX03IMCTBEHHBIX OTX0/I0B
Ha yA0OpeHHUs MyTeM MX KOMIIOCTUPOBAHUS M TEXHHKA UX MPUTOTOBIEHUA. Poib
KOMIIOCTOB B 3alIUIIeHHOM rpyHTe. Carpomnein U X UCIOJIb30BaHUE. 3eJIeHOe
ynoOpeHue. 3HaueHne 3eJICHOr0 YI00peHUs B 000TalleHUH MTOYBbI OPTraHNYECKUM
BEIL[ECTBOM, a30TOM M JIPYTUMHU MHUTATEIbHBIMU 3yieMeHTaMu. DopMbl UCTIOB30-
BaHMsI 3€JICHOTO YI00pEHUs.

15-
17

TexHoornu xpaHeHusi 1 NpUMeHeHUus1 ynoOpeHuil. TexHomornueckue CBOM-
cTBa ynoOpenuil. TexHomorus XxpaHeHus TBEPAbIX U KUJIKUX MUHEPAJIbHBIX U Op-
TFaHUYECKUX YAOOpPEHMI B Pa3iIMUYHBIX KIMMATUYECKUX 30HaX CTpaHbl. [Ipuemsl
CHI)KEHHUSI IOTEPh U KayecTBa YAOOPEHUN NMPU UX TPAHCIOPTHUPOBKE, XPAHEHUU U
BHeceHUH. [loaroroBka ymoOpeHHMII K BHECEHUIO. TEXHOIOTHMYECKHE CXEMbl U
MalluHbl JJI BHECEHHS OpPraHUYECKUX, MHUHEPAIBHBIX (TBEPIABIX MU KUIKHX)
yIoOpeHni, U3BECTKOBBIX MaTepHajoB W Turca. KOHTposb M OIleHKa KauecTBa
pabot mo BHeceHUto yaoOpeHuil. TexHuka 0€30MacHOCTH IPU TPAHCIIOPTHPOBKE,
XpaHEHUH ¥ BHECEHUH YI0OpPEHHUH.

18-
20

JKOJIOTHYeCKHe U IKOHOMHYECKHE ACHEeKTbl mpuMeHeHusi ynoOpenuii. Co-
JIep>KaHNe TOKCUYHBIX BEIIECTB, MPUBOISIIMX K 3arPS3HEHUIO OKPYXKAIOIIEH cpe-

12




Ikl B MUHEPAJIbHBIX, OPTAaHUYECKUX YAOOPEHUAX W MenuopaHTax. [IpenensHo mo-
nyctumblie konuuectBa (IIJIK) snemeHTOB M coearHEHUN B pacTEHUSIX, MOYBE,
BOJIC, COAEPIKAIIMXCS B MUHEPATbHBIX, OPTAaHUYECKUX YIOOPEHUAX U MEITHOpaH-
Tax. DKOJIOTHYECKHE aCIIEKThl XUMHU3AIMH 3eMJIEICIINS.

HTroro 40 [10%
4.3. Conepxanue J1a00paATOPHBIX 3aHATHI
Ne . 88| g2
HaumenoBanue 1abopaTopHbBIX 3aHATHIA F2| E5
/11 EF| E&
CRIEY:
=
1 | Onpenenenue cyxoro BeIIECTBA BJIATU B pACTUTEILHOM MaTepHraie 4 +
) Omnpenenenue azota, Gochopa U Kanus U3 OJHON HABECKU IIPH YCKOPEHHOM 3 N
030JICHUH PAaCTUTENILHOTO MaTepralia
3 | OnpeneneHue HUTPATHOTO a30Ta B pAaCTEHUEBOIUECKON MPOYKIIUU 4 +
4 | OnpeneneHne HUTPATHOTO a30Ta B PACTEHUSAX C AUCYIb(HO(EHOIOBON KUCIOTOM 4 +
5 | Onpezaenenne OpraHMuecKoro yriepoaa 4 +
6 | Onpenenenue obmiero azora 2 +
7 Mertoibl onpeiesieHusl JOCTYIHBIX U1l pACTEHUN COEIMHEHUH a30Ta 2 +
8 | Meronbl onpesaeneHus NOABMXKHOTO (pocdopa 1 0OMEHHOT0 KaJust 4 +
9 Onpenenenne pH nouBbl NOTEHIIMOMETPUYECKUM METOJIOM 4 +
10 | Onpenenenue ruipOJUTHUYECKON KUCIOTHOCTH 4 +
11 | Onpenenenue CyMMBI OTJIOMIEHHBIX ocHOBaHu (110 Kanneny-I'nnpkoBuity) 4 +
12 | Onpegenenue CTeneHn COJIOHIIEBATOCTH MOYB M PACUET HOPMbI TUTICA 4 +
13 | Ynobpenus. Knaccugukanus. CBoiCTBa MUHEPAIbHBIX YA0OpEHHHA 4 +
14 Pacno3naBanrne MuHEpaIbHBIX yIO0OpEeHHH (a30THBIX, POCPOPHBIX, KATUWHBIX, 4 N
KOMIUICKCHBIX) 110 KAY€CTBEHHBIM PEaKIUsIM
15 | Onpexnenenne a30Ta B aMMHAYHBIX yI0OPEHUSIX 4 +
16 | Onpenenenue conepxkanust BogopactBopumoro docdopa B cynepdocdare 2 +
17 | Onpenenenue o0IIEro COAepKAHUS a30Ta B HABO3E 4 +
13 AHanm3 U3BECTKOBBIX y1o0peHuil. OnpenencHue HEUTPpaTU3yIoen crmocoOHo- ’ N
CTH M3BECTH TUTPOBAHUEM.
HTtoro 68 | 35%
4.4. CopepxxaHnue NpaKTHYECKHUX 3aHATHH
[TpakTrueckue 3aHATHS HE TPEyCMOTPEHbI Y4EOHBIM IJIaHOM
4.5. Buabl u coaep:xkaHue caMOCTOATEIbHOH padoThl 00yYaOIIUXCS
4.5.1. Buasl caMOCTOSTENHFHOM pabOThl 00YJArOIITUXCS
Bunbl camocTosTenbHON paboThl 00yJarOIIHXCs KonnuecTBO yacoB
[ToaroroBka Kk 1a60OpPaTOPHBIM 3aHATUSAM U K 3aLIUTE Ja0OPATOPHBIX 20
pabor
CaMocCTOosITeIbHOE H3YUYEHHE OTJEIBHBIX TEM U BOIPOCOB 20
IToaroroBka K MpOMEXYTOYHOM aTTECTAUHI 17
Hroro 57
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4.5.2. ConepxaHue CaMOCTOSTEILHON pabOThl 00yJaroIuXcs

/o

HaumeHnoBanue N3Yy4aCMbIX TCM HUJIM BOIIPOCOB

KonnuectBo
4acoB

O01mme BONPOCHI ArPOXUMHYECKHX 3HAHUI. 3HAUCHUE MUHEPAIbHbBIX, Opra-
HUYECKUX yJOOPEHUH W XMMUYECKHX MEIMOPAHTOB B MOBBIIMICHUH YpOXKaiHO-
CTH CEJIbCKOXO3SIMCTBEHHBIX KYNbTYpP, YJIYYIIEHWU KadecTBa MPOAYKIUU H
IUIOAOPOANS TMOUBbL. Ponb 3apyO0eXKHBIX W POCCHMCKHX YYEHBIX B Pa3BUTUHU
YYCHHUSI O MUTAaHUW PACTCHUH W TPUMEHEHWH yhoOpeHuid. Ponb akameMuka
JI.H. IIpsHuIIHNKOBAa KaK OCHOBOIIOJIO)KHHMKA pOCCHICKOM arpoxumuu. Opra-
HU3ALUS U Pa3BUTHE arpOXMMHYECKOro OOCITYKHBAHUS CEIbCKOXO3SIICTBEH-
HOro npou3BoacTsa B PO. JlocTHKEHUsI COBPEMEHHOM arpOXMMMH U IIEPENO-
BOM MpakTUKHU B Poccuu u 3a pyGexom.

XuUMHYECKHMH COCTAB M MUTAHHE pacTeHui.PacTeHus - KOHLIEHTpaTOpbl OT-
JENbHBIX XUMUYECKUX 371eMEHTOB. ColepKaHne OCHOBHBIX OPTraHUYECKHX Be-
LIECTB B pacTeHUsX. Makpo-, MUKpO- U yIbTpa MHUKPODJIEMEHTHI, UX POJIb B
MUTAaHUW pAcTeHUW. BiusHuEe ycnoBUil MUHEPAJIBLHOIO MUTAHUS HA COAEpKa-
HUe OEJIKOB, JKUPOB, YTICBOJOB U IPYIHX BaKHBIX OPraHMYECKUX COCIHMHEHUH,
ONPEIEAIOMNX KaYeCTBO YPOXKAEB CEIbCKOXO3AMCTBEHHBIX KYNbTyp. Pa3Bu-
TUC TPCACTABJICHUA O IMOCTYIIVICHUU IMUTATCIBHBIX BCIICCTB M UX YCBOCHHU
pacteHussMH. POPMBI COETMHEHHM, B KOTOPBIX PACTEHUS MOTJIOMIAIOT JIEMEH-
Tl nuTaHus. HexopHeBoe nuranue pacreHnil. KommiekcHas JUarHocTvka u ee
HCIIOJIB30BaHUE ISl ONTUMU3AIMHU IUTAHUS PACTEHUN NP Pa3IUYHBIX TEXHO-
JIOTHUAX BO3ACJIbIBAHUSA CEJIbCKOXO035IMCTBEHHBIX KYJIBbTYP.

ITouBa KaKk MCTOYHHUK IJIEMEHTOB NMHUTAHUSA sl pacTeHuil.Posib rasoBoii,
KHUJIKOH M TBEpIOM YacTH MOYBHI B NMUTAaHUM PACTCHUH M TpaHCHOpMALUU
ynoopenuii. ConepikaHue 3JIEMEHTOB MUTaHUSI PACTCHUN B Pa3IMUHBIX (pak-
LIUSX MUHEPAJIbHOW YacTH MOYBBI U MX JOCTYNHOCTh B pa3Hbix mouBax. [lo-
TEHIMATbHOE U aKTyaJbHOE IUIOAOPOIUE MOYUBbI, IPYIIHPOBKA MOYB MO YPOB-
HIO aKTyaJbHOTO IUIOAOPOIUS. XUMHUYECKUE U OMOJIOTUYECKHE IMPOLECCHI B
MOYBE U MX POJIb B MPEBpAIEHUN MUTATENbHBIX BEIIECTB U MOBBIIMIEHUU 3(-
(EeKTUBHOTO aKTYaJIbHOTO IJIOOPOJAUS MOYBBL. 3HAUYCHUE KOJUIOMIHOHN (hpak-
LMY TIOYBBI B IPOIECCaX B3aUMOACHCTBUS MOUBHI C YIOOPEHUSIMU U PACTEHU-
svu. OOMEHHOE ¥ HEOOMEHHOE TIOTJIONICHHE MTOYBOM KaTHOHOB. EMKOCTB T0-
TJIOIIEHUS U COCTaB IOTJIOIIEHHBIX KaTHOHOB B pa3HbIX MouBax. OOMeHHOE
MOTJIONICHUE AHMOHOB. ATPOXMMHYECKAas XapaKTEPUCTHKA OCHOBHBIX THIIOB
nouB P®. [lytu tpanchopmaruu a30THBIX, HochHOPHBIX, KATUHHBIX U JPYTHX
COCIMHEHUH B MOYBAX U JOCTYMHOCTbh UX PAaCTEHUSIM. POoib arpoXxuMuueckoro
aHaJlM3a MOYB Ul OLEHKH 00eCTeYeHHOCTH PAcTeHUU 3JeMEHTaMU MUTaHuS,
OTIpe/ieNICHUs] 1 KOPPEKTUPOBKH UX MOTPEOHOCTHU 03 YIOOpEHUH.

XHUMHYeCKasi MeJIMOpalUs MOYB. 3HAYCHUE KAJbLUA U MarHus JJIsl IATaHUS
pacteHuii. MHOrOCTOPOHHEE NEUCTBUE U3BECTU HA IOYBY. Y CTPAHEHUE TOKCHU-
YECKOr0 JIEMCTBUS alOMUHUA U MapraHua. Koaryisnus nmo4BeHHBIX KOJUIOH-
JI0B M yJITYYIIEHHE arpOXUMUYECKUX U arpopHU3NUECKUX CBOMCTB MOYBHI. Biu-
SIHUE€ U3BECTU Ha Pa3jIoKEHUE OPraHMYECKOIro BEIECTBA U MOOMJIM3ALUIO TH-
TaTEIbHBIX JIEMEHTOB IIOYBbI. BiMsiHNE U3BECTKOBAHUSA HA JOCTYIIHOCTh MaK-
PO- ¥ MHKPODJIEMEHTOB PAacTeHUsAM. lcronb30BaHNE OTXOM0B MPOMBIIIIEHHO-
CTH JJISl U3BECTKOBAHUS MOYB. ATPOTEXHHUECKUE TPEOOBAHUS K U3BECTKOBBIM
ynoOpenusaM. HopmaTuBbl OLIEHKM KauecTBa H3BECTKOBaHM./IMTENBHOCTH
JEUCTBUS U3BECTU. MenMopaTuBHOE, MOJIEPKUBAIOLIEE U ONEPEKAIOLIEE U3-
BECTKOBAHUE KUCIBIX MOYB. D(PPEKTUBHOCTh U3BECTKOBAHUS NOYB B pa3jiMy-
HBIX ceBo0OOpoTax. OCOOEHHOCTH U3BECTKOBAHHUS B CEBOOOOPOTAX CO JILHOM U
kapTogesneM. 3HaUYeHHE M3BECTKOBAHUSI KHUCIbBIX IOYB IPU JUIMTENBHOM IpHU-
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MEHEHUH du3nonornuecku KHCITBIX MHHEPATbHBIX ynoope-
Huil.OkoHOMHYecKast 3PPEeKTUBHOCTh M3BeCTKOBaHMUSA. CHocoObl U MPHEMBI
NOBBIIIECHUS 3()(HEKTUBHOCTH M3BECTKOBaHMS. | MIICOBaHME Kak Mepa yiryd-
IICHUs] COJIOHIOB. V3MeHEHHs, BBI3bIBaGMbIE B IOYBE TUINCOM. D (HEKTHB-
HOCTHh TuncoBaHus. OCHOBHBIE MaTepHalbl, TPUMEHSEMbIC IS THIICOBAHHS
noyB. Ynobpenue runcom 6000BbIX TpaB. [Ipuemsl noBeimeHus 3G PpeKTHBHO-
CTH TUIICOBaHMS.

A30THBIE y100peHus. 3HaueHHe MpoOIeMbl a30Ta B 3eMJIC/ICIUU B CBETE yue-
nus [.H. IlpsaummankoBa. Ponb a3ora B pacteHusix. OCOOCHHOCTH MHUTAHUS
pacTeHnii aMMOHMIMHBIM M HUTPATHBIM a30ToM. CozepxaHue a30Ta B IOYBE U
IuHaMuKa ero coeauHeHui. Ilpoueccel amMmMmoHubUKaMKU, HATPUPUKALUU U
neautpudukanuu. KpyroBopor u 6ananc azora B mpupone. bamanc azora B
3emtenenuu. Oukcamnus azora atMochepsl. BiusHue a30THBIX ymoOpeHHnit Ha
PEaKIMIo TOYBEHHOTO pacTBopa. Vcnonab3oBaHWE pacTEHHSIMH a30Ta yqo0pe-
HUW W ero mpeBpaiieHus B nmouse. [loTepu a3zora ynoOpeHuit u3 moussl. [Ipu-
MEHEHHE MHTMOMTOPOB HUTPU(DUKALMHU JUIsl MPETOTBpAIEHHUs MOTEpPh a30Ta.
O dekTHBHOCTh pa3NIuyHBIX (OPM a30THBIX YAOOPEHUH B 3aBUCHUMOCTH OT
CBOWCTB TOYBHI, BUJIa paCTEHUI U ciocoba BHeceHUs ynoOpenuit. J{o3sl, cmo-
cOOBI M CPOKHM BHECEHHUS a30THBIX YAOOPEHMI MOJ] OCHOBHBIE CEIbCKOXO035M-
CTBEHHBIC KYJIbTYphl. BiHsHHE a30THBIX yZOOpEHHUIl Ha ypoxail pa3iM4yHBIX
KYJbTYp M €ro Ka4eCTBO. 3HAYEHHE MO3JHUX MOJKOPMOK a30TOM JJIs yiaydlle-
HUS KauecTBa 3epHa MIICHUIBI U IpYTUX KynbTyp. IlyTu noBsimenus >¢dex-
TUBHOCTH a30THBIX yI0OpeHUH.

®ochopubie ynoopenus. [Ipodiema docdopa B 3emienenuu u mytu ee pe-
menus. Ponb gocdopa B xuzam pacrenuii. Ucrounnku ¢ocdopa mist pacre-
Huii. BHemHue npusHaku ¢ochopHoro rojogaanus y pacrenuii. [loctymienne
¢docharoB B pacteHust u BeIHOC (pocdopa ypoxkaem. Copepxkanue u (Hopmsbl
coenuneHuit pocdopa B mouBax. Kpyrosopot dochopa B mpupose, 6ananc ero
B 3€MJICJICTIMU U XO35MCTBE.

Ceipbe misa mpon3BoacTBa (HochOpHBIX yaoOpeHuit. MecTopokaeHue anaTH-
ToB U (ochoputoB B Poccuu u apyrux crpanax. PochopuTsl U anmaTUTHI Kak
ceipbe 1 hocdarHoi nmpoMeluieHHocTH. Cymnepdocdar mpocToi U JBOHHOM,
rpaHy/IMPOBaHHBINA U nopowmkoBuAHbINA. [Ipenunurar. Cynepdoc. Tomacuinaxk,
tepmodocdatel, docdarnuiak, odbechropennniii hocdar. [Tomudocdarsr. Hc-
MOJIb30BaHUE OTXOJIOB MPOMBILIUIEHHOCTH, conepxkamux ¢ocdop. Pochopur-
Has MyKa U yclioBusi 2(HEKTUBHOTO €€ MPUMEHEHHs. 3HaueHue padoT pOCCU-
CKUX Y4YE€HBIX 110 3ToMy Bompocy. [lytu nosslienus s¢gdexruBaoctu pocdo-
PUTHOM MYKH.

Kanuniinbie ynoopenus. Poib xanus B xku3Hu pacreHuil. ConeprkaHue Kaaus B
ypOXae OTHAEIbHBIX CEJIbCKOXO3MCTBEHHBIX KYJIbTyp. BHelmIHuWe mnpu3Haku
KaJMHOTO Tosofanus y pacteHuid. Coxepkanue u GopMbl Kalus B MOYBAX.
KpyroBopot kanus B mpupoje, OaaHc €ro B 3eMJICACIMNA U X03sicTBe. Me-
CTOPOKACHMS KaluiHbIX coned B Poccun u apyrux ctpaHax. Celpble KaJlnui-
HbI€ COJIM: CWJIbBHHMT, KapHAJUIUT, KaWHUT, MOJIUTAIUT, JJAHTOEHHUT U Ap.
B3aumoneiicTBre KanmuitHBIX yIOOpEeHU ¢ MOYBOM. 3HAUEHUE COAEPIKAIIMXCS
B KaJUIHBIX yIOOpEHUSX XJIOPUIOB, Cyab(}aTOB, HATPHUS U MarHus AJs paz-
JTUYHBIX pacTeHuil. [lpuMeHeHne KaluiHBIX yJO0OpEeHUH B 3aBHUCUMOCTH OT
OHMOJOTrMYECKUX OCOOCHHOCTEHW pacTeHHWH U MOYBEHHO-KIMMATHUECKUX YCIO-
BUi. BnusHue opraHudeckux ymaoOpeHHid, W3BECTKOBAaHUS U IPYTUX YCIIOBHM
Ha 3(pPEeKTUBHOCTh MPUMEHEHUSI KAIMUHBIX ynoOpeHuit. Jl03bl, CPOKH U CIIO-
cOOBbl BHECEHUS! KAIMUHBIX YIOOpEHMI NOJ pa3iuyHble KyJIbTypbl. BiusHue
KAIMHHBIX YIO0OpEHUN Ha ypokalh M KauyeCTBO MPOIYKIIMU OTIEIbHBIX CEelb-
CKOXO3MCTBEHHBIX KYJbTYpP B pa3JMYHbIX NOYBEHHO-KJIMMAaTUYECKMX 30HAX
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Poccun.

MukpoynoOpenusi. 3HaueHUE MUKPORJIEMEHTOB Al pacTeHuil. ConepkaHue
OTJENIbHBIX MHUKPOAJIEMEHTOB B pacTeHusix. Coaepxanue u GopMbl MUKpOdJIe-
MEHTOB B NoyBax. OyHKIMU OTAEIBHBIX MUKPO3JIEMEHTOB (00p, Me/b, Mapra-
Hell, MOJIUOJIeH, IIMHK, KOOAJIbT) B PaCTCHUAX. Y IOOpEHHUs, cofeprramnue 6op,
Maprasen, mMeib, MOJIMOACH, IMHK M JIPYTHe MHUKPOJIEMEHTHI. [lonmuMukpo-
ynoopenus. Ponb MUKpOya0OpeHHil B MOBBILIEHUN MPOJYKTUBHOCTU CEIbCKO-
XO3SIICTBEHHBIX KYJIBTYp B Ppa3JIMYHBIX IIOYBEHHO-KJIMMAaTHYECKHX 30HAX
crpaHbl. 10361, CPOKM M CIIOCOOBI NMPUMEHEHUS] MUKPOYIOOpEHUN B CBSI3U C
[OYBEHHO-KIMMAaTHYECKUMH YCIOBUAMU M OMOJIOTMUECKUMH OCOOEHHOCTSAMHU
KynbTyp. [IpriemMbl moBbIIeHUsT YPPEKTUBHOIO MPUMEHEHUS MHUKpPOYyHoOpe-
HUU.

KomnexkcHble ynoOpeHusi. ATpOHOMHUYECKOE U HKOHOMUYECKOE 3HAUYEHUE
KOMIUIEKCHBIX ymoOpenuil. XXugkue u cycrieH3upoBaHHbIe ynoOpeHus. Ilep-
CIIEKTHBBI IPUMEHEHHU KOMIUIEKCHBIX ynoOpenmii B Poccuu. Tykocmecu, ux
COCTaB U CBOWCTBA, 3HAYCHHE U YCJIOBUS TYKOCMEUICHUSI.

Opranuveckue ynoOpenmsi. Haso3. 3HaueHWe HaBO3a U APYIHMX OpraHU4e-
CKUX YIOOpEHHI B TMOBBILICHUH YPOXKAaeB CEIbCKOXO3SMCTBEHHBIX KYIBTYD,
co3maHuu 0Oe37eUIUTHOTO OajlaHca TymMyca W PETyIHMPOBaHMH OWOIOTHYE-
CKUX TPOIIECCOB B MOYBE. 3HAUCHHE HABO3a KAaK MCTOYHHUKA MOTOJIHEHUS MOY-
Bbl OpPraHMYECKHM BELIECTBOM JUISl MOAJACPKAHUSA U YBEIMUEHHS COAEPIKAHUS
rymyca, MOBBIIICHUS 3((EKTUBHOCTH MHMHEPAJIbHBIX yHOOpeHHid. 3HaueHue
IPAaBUIBHOTO COYETaHMsI OPraHMYECKMX M MUHEpalbHBbIX ynoOpeHuil. [loo-
cmunounslll Hago3. CTENeHb pa3lioKeHUs HaBo3a. XpaHEHHWE HaBO3a B HABO-
3oxpaHuimied B noje. [lltabeneBanue kak HEOOXOAUMBIN TPUEM MTPABUIIBHO-
IO XpaHEHUs HaBO3a. 3HaUECHUE KMKeCOOPHUKOB. [IpreMbl MOBBIIIEHUS Kaue-
CTBa W yAOOpUTENbHAs [IEHHOCTh MOJCTHJIOYHOTO HaBo3a. becnoocmunounvlii
Haeo3. IIpuroroBneHue, XpaHEHUE U UCIOJIB30BaHUE KUAKOTO U MOTYKUIKOTO
HaBo3a. OcobenHocTH ero npumeHeHusi. CpaBHUTENbHOE JCWCTBUE U TOCIE-
JeWCTBUE MOJACTHIIOYHOIO U OECNOACTHIOUHOIO HAaBO3a HA ypO)Kall CelIbCKO-
XO3SICTBEHHBIX KYJIBTYP B Pa3IMYHBIX MOYBEHHO-KIMMATUYECKUX YCIOBHSX.
CoueTaHue M COBMECTHOE NMPUMEHEHUE HABO3a U MHUHEPAIbHBIX yIOOpEHUH.
CpaBHUTENbHAS OIIEHKA CTETMIEHHM HCIOJIB30BAHUS PACTEHHSMH NMUTATEIbHBIX
BEIIECTB U3 HaBO3a U MUHEpAIbHBIX yaoOpeHuil. CriocoObl onpeneneHus Ko-
JMYECTBa MOACTUJIOYHOTO HaBo3a. Pacuer KoimudecTBa OECHOICTUIOYHOTO
HaBo3a. J{03bl, riTyOMHa 3a€7KU U CIIOCOObI BHECEHUSI HaBO3a O]l Pa3InYHbIe
KYJIBTYpBl B CBSI3U C MOYBEHHO-KJIIMMATHYECKUMH YCIOBUSAMHU. MexaHu3aIus
paldoT mpu NOArOTOBKE HaBO3a, TPAHCIIOPTUPOBKE M BHECEHHIO B IOYBY. 3Ha-
YeHHE HaBO3a B 3alMIIeHHOM TpyHTe. CocTaB, XpaHEHHE HABO3HOM KIKH U
UCIOJIb30BaHUE ee Ha yaoOpenue. [lomer nTul, ero coctas, XpaHeHUE U MpH-
MeHeHue. Mcnonb3oBaHue cosioMbl Ha yaoOpenue. Topg u opeanuueckue
y0oopenus Ha e2o ochoge. CTeneHb pa3oxeHus Topda. 30JbHOCTh, KUCIOT-
HOCTB, BJIArOEMKOCTh M MOTJIOTUTENbHAas crocoObHocTh Topda. ComeprkaHue
MUTATENbHBIX JIEMEHTOB B Topdax. 3aroToBKa M MCIIOJIb30BaHHE Topda Ha
NOJCTHIKY M ynoOpenue. TopdsiHON HaBo3, €ro yaoOpuUTeNbHas LEHHOCTb.
VYcnoBust 3ghekTUBHOTO HCTONB30BaHUsT Topda Ha ymoOpenue. Teoperuue-
CKO€ 00OCHOBaHME KOMIIOCTHPOBAHUS. 3HAUEHHUE MUKPOOMOJIOTHYECKUX TPO-
LIECCOB B IPEBPAILEHUH MUTATEIbHBIX BEIECTB KOMIOCTA B JOCTYIHBIE JUIS
pacrenuii coenunenus. TopdonaBozHbie komnocTsl. [locnmoiiHoe U o4yaroBoe
KOMIIOCTHpOBaHUE. TOpQOKMKEBbIE U JPYyrHe BHIbl KOMIIOCTOB. 3Hau€HHUE
COOTHOILIEHUS] KOMIIOHEHTOB B KOMIIOCTax JUIS Pa3BUTUS MHUKpPOOHOJIOTHYE-
ckux npoueccos. TophomuHepanbHble KOMIOCTHI. Vcnonb3oBaHue B KOMIIO-
crax (ochopuTHOM MYKM, M3BECTH, 30Jbl (IPU TMOBBIIICHHON KHUCIOTHOCTH
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TOppOB) U APYTHMX KOMIIOHEHTOB. XMUMHUYECKUM COCTAB Pa3IMYHBIX KOMIIO-
CTOB. YCBOGHHME pacTeHHUSIMH a30Ta, ¢ocdopa, Kamusi, MHKPOIIEMEHTOB H3
KOMIIOCTOB. Mcrnonb30BaHuE TOPOACKUX, MPOMBINIICHHBIX U CEIbCKOXO035M-
CTBCHHBIX OTXOJ0B Ha YI[OGPGHI/IH MMyTEM UX KOMIIOCTUPOBAHUA U TCXHUKA HUX
npurotopieHus. Poiab KOMIIOCTOB B 3amuiieHHOM rpyHTe. Camnponenud U ux
HUCIIOJIB30BaHUC.

TexHo/0rMu XpaHeHUs] U NMPUMEHEHUN yao0peHui. TUmbl CKIaaCKUX MO-
7 | MeuieHui U HaBO3OXpaHWIUIL. [IpuemMbl CHIDKEHHS MOTEph M KauecTBa yH00- 2
pEeHUl IPU UX TPAHCHOPTUPOBKE, XPAHEHUH Y BHECEHUMU.

JKOJIOTHYECKHE W IKOHOMHYECKHE aCNeKTbl NMPUMEHEHHs YI00peHMid.
COanancupoBaHHOE TPUMEHEHUE YAOOpPEHHUH U JPYTUX CPEICTB XUMHU3ALMHU -

8 2
OCHOBa yCTpaHeHI/IH OTpI/II_IaTe.HBHOI‘O IIOCJIICACTBUA HUX HaA HO‘IBy, paCTeHI/IH,
YeJI0BEKA U JKUBOTHBIX
Hrtoro 45

S. YueOHO-MeTOANYeCKOe o0ecniedeHne CAMOCTOATEIbLHOM padoThl 00y4aommuXxcst
10 AMCHHUTIJIMHE

YuebHO-MeTonuueckue pa3padboTku umetorces B Hayunoit 6ubnuoreke ®I'BOY BO HOxHo-
Vpansckuii [AY:

1. Arpoxumust [DIeKTPOHHBIN pecypc] : METOA. yKa3aHus Uil CAaMOCTOSITENIbHON paboThl [ams
oOy4Jaronuxcsi arpoHoMudeckoro Qgakymnpreta mo HampaiaeHusM: 35.03.03 "ArpoxuMus ¥ arpomnod-
BoBeaenue", 35.03.04 "Arponomus”, 35.03.07 "TexHonorus mpou3BOACTBA U MEPEPaObOTKH CEITHCKO-
X035UCTBEHHOU MPOAYKIIMHU" 0YHOM ¥ 3a04HON (hopm oOyuenus] / FOxno-Ypansckuit 'AY, UactutyT
arposkosioruu ; coct.: Y. B. Cunsckuii, A. H. [Tokarunosa. - Muacckoe: FOxHo-Ypansckuii 'AY,
2017. - 26 c. Anpec B cetu: http://nb.sursau.ru:8080/localdocs/iae/ppm054.pdf

6. ®oH/1 OLIEHOYHBIX CPECTB /JIsl MPOBeAeHH
NMPOMEKYTOYHOM aTTeCTANNH 00y4AIOIINXCS MO IUCHUIIIHHE
Jnst ycTaHOBJIEHUSI COOTBETCTBUSI YPOBHS MOATOTOBKM oOydaromuxcsi TpedboBanusm OI'OC
BO pazpaboTtan (oHI OLIEHOYHBIX CPEACTB JUISl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M TPOBEACHHUS
MIPOMEXYTOUHOM aTTecTaluy o0y4aromuxcs no aucuuruinae. GOoH OLEHOYHBIX CPEACTB MPECTaB-
neH B [IpunoxxeHun.

7. OcHOBHASI U IONMOJTHUTEIbHAS Y4eOHasl JIMTEepPaTypa, HeoOXoAuMasi 1JI1 0CBOEHMSI
AMCHMUILINHBI

OcHoBHas U JONOJHUTEIbHAsA yuyeOHas muTepaTypa umeercs B Hayunoit Oubnuoreke u smek-
TpOoHHOU MHpOpMaMOHHO-00pazoBaTenbHOM cpene PI'BOY BO I0xHo-Ypansckuii [AY.

OcHoBHAaA:

1. Arogun, b. A. Arpoxumus / b. A. Sromun, 1O. I1. XKykos, B. . Ko63aperko. — 4-e 3.,
crep. — Cankr-IletepOypr : Jlanp, 2023. — 584 c. — ISBN 978-5-507-45532-4. — TekcT : aJek-
TpoHHBI // JlaHb : anexTpoHHO-Onbmmoreunas cucrema. — URL: https://e.lanbook.com/book/271331

2. Hcymnos, A. H. Arpoxumus : yaeonoe mocodue / A. H. Ucynos. — WMkeBck : MbkeBckas [[CXA,

2020. — 82 c. — Tekcer : snexTpoHHbIH // JlaHb : 3nekTpoHHO-OnMOMMoTeunas cucrema. — URL:
https://e.Jlanbook.com/book/158579
3. JlaGopaTOpHBI MPAKTHUKYM IO arpOXMMUU JIsi arPOHOMMYECKHX CHEIHAIbHOCTEH : yueOHOe

nocobue / A.H. Ecaynko, B.B. Arees, A.U. I[Togkonsun, O.10. JIobankosa ; ®I'OY BIIO, Craspo-
MOJILCKUI TOCYIapCTBEHHBIN arpapHblii YHUBEPCHUTET. - U3J. 2-¢, epepad. u nomnonH. - CTaBponods :
CTtaBponoibCKUN TOCYAapCTBEHHBIN arpapHblii yHUBepcuTeT, 2010. - 276 c¢. - ISBN 5-9596-0148-6 ;
To ke [Dnextponnslii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=138771
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JlomosHuTEIBHAS:

1. Arpoxumus : yaeOHuK / oy penakmueit B. I'. MuneeBa. — bpsiack : bpsuckuii 'AY,
2017. — 854 c. — ISBN 978-5-9238-0236-8. — Tekcr : anekTpoHHblil / JlaHb : 3J€KTPOHHO-
oubnuoteunas cuctrema. — URL: https://e.lanbook.com/book/133138

2. Epmoxwun, 0. U. Ilpuknannas arpoxumus : yuyeOnoe mocobue / FO. . Epmoxun. —
Owmck : Omckuii 'AY, 2018. — 140 ¢. — ISBN 978-5-89764-733-0. — Tekcr : anekTpoHHbI // Jlanb
: aNeKTpoHHO-OnbmmoTeynas cucrema. — URL: https://e.lanbook.com/book/111406

3. CnopaBouynuk arpoxumuka / noxa pea. M.B. Mapkesuu, B.B. Jlanoii. - Munck : beno-
pycckas Hayka, 2007. - 392 c. - ISBN 987-985-08-0863-9 ; [OnexktpoHHblii pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=142362

4.

8. Pecypchbl nH(pOpMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «HTepHEeT», HEOOX0AUMbIE
JJIS1 OCBOEHMS TN CHUNIIMHBI

1. EnnHoe OKHO IOCTyMa K y4eOHO-METOUYECKUM pa3padoTkaM https://roypray.pd
2. 9bC «Jlanb» http://e.lanbook.com/

3. Yuusepcurerckas 6mommoreka ONLINEhttp://biblioclub.ru

4. Hayunas snextponHas oubnuoreka «elLibrary» http://elibrary.ru/

9. MeToauyeckue yKazaHus JJsl 00yYAKOIIHUXCS M0 OCBOECHHUIO TUCIIHIIIMHBI

Y4ebHo-MeToInueckre pa3paboTku uMmerorcs B HayuHoit  OMOIMOTEKe W AJIEKTPOHHOW HH-
dhopmarmornHo-oopazoBarenbHol cpeae PI'BOY BO HOxno-Ypanbckuii [AY:
1. 3yuenne cBOMCTB yaoOpeHHH [DNeKTpOHHBIN pecypc] : METOJ. yKa3aHUs K JaOOpaTOPHBIM 3aHs-
THUSIM JUISI CTYJIEHTOB arpoHOMUYecKoro ¢akynbTeTa [1mo HanpasieHusM: 35.03.03 ArpoxuMus u ar-
porouBoBenienue, 35.03.04 "Arponomus", 35.03.07 "TexHonorus npou3BOACTBA U MepepabOTKH Cellb-
CKOXO3SCTBEHHOU MpoAyKIuu'" ouHoi (hopmbl 00yuenus| / FOxuo-Ypansckuit ['AY, UacTHTYT ar-
poakosiorud ; cocT. A. H. Tlokatunosa. - Muacckoe: FOxHo-Ypansckuiit 'AY, 2017. - 32 c. Anpec B
cetu: http://nb.sursau.ru:8080/localdocs/iae/ppm080.pdf
2. XUMHYECKH COCTaB U MUTAHUE pacTeHUH [DNEeKTPOHHBINA pecypc] : y4eOHO-METOA. YKa3aHus A
a0OpaTOPHBIX 3aHIATHH [ OakallaBpOB OYHOM M 3a04HOM GopM oOyueHus Hampasienuit 35.03.03
Arpoxumus u arponousosenenue; 35.03.04 Arponomus; 35.03.07 TexHonorust npou3BOACTBa U Iie-
pepaboTKH cebcKoXo3siiicTBeHHOM Tponykiun| / FOxuo-Ypansckuii 'AY, UHCTUTYT arposKoioruuy ;
coct. M. B. Cunssckuii. - Muacckoe: HOxno-Ypansckuit 'AY, 2018. - 36 c. Angpec B ceru:
http://nb.sursau.ru:8080/localdocs/iae/ppm120.pdf
3. Xumuyeckast MEIHOpaIus 1MOYB : y4eOHO-METOJUecKas pa3padoTKa Mo JUCHUTUIMHE «ATPOXUMHUSI»
JUTsi 0akaiaBpoB OYHOW M 3a04HOM (hOopM 00ydeHUs, 00ydJalOIMMUXCs MO0 HAMpaBICHUSM TOJITOTOBKH:
35.03.03 Arpoxumust u arpornouBoBeaenue, 35.03.04 Arponomus, 35.03.05 CagoBoactso / coct. 1.B.
Cunssckuil ; FOxuo-Ypansckuit I'AY, UucTutyT arposkosiorun .— Mmuacckoe: HOxxHO-Y panbckuii
I'AY, 2020 .— 31 ¢. — Pexum nocryna: http://nb.sursau.ru:8080/localdocs/iae/ppm159.pdf
4. [TouBa Kak MCTOYHUK MUTAHUS I PACTEHUH : yueOHO-MeToauuecKasi pa3paboTKa Mo AUCUHUIIIMHE
«Arpoxumus» JUIsl OaKalaBpoB OYHON M 3a04HOU (opM 00yueHHs!, 00yUYarOMIUXCsl IO HAPABICHUSIM
noarotoBku: 35.03.03 Arpoxumusi u arpornouBoBenenue, 35.03.04 Arponomus, 35.03.05 CamoBon-
ctBo / coct. U.B. Cunssckuii ; FOxno-Ypansckuii ['AY, UHcTuTyT arposkonoruun .— Muacckoe:
IOxHo0-Ypanbsckuit TAY, 2020 — 34 C. — Pexum JIOCTY-
na: http://nb.sursau.ru:8080/localdocs/iae/ppm160.pdf
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10. CoBpeMeHnHbIe HHPOPMAIMOHHbIE TEXHOJIOTHH, HCIO0JIb3YyeMble PH 0CYIIeCTBICHUHU
o0pa3oBaTeIbHOIO MpoLecca 1o JMCHUILVINHE, BKJIYas NepedyeHb NPOrpaMMHOro odecnedeHust
U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoit OubnmoTreke ¢ TepMUHAIBHBIX CTAaHIMH MPEJOCTAaBIIACTCS JOCTYI K 0a3aM JaHHBIX:
- Texakcnept (mHbOpMarmonHo-crpaBouHas cucrema ['OCTog) http:/www.cntd.ru/;

[lepedyeHpb JUIEH3UOHHOTO MPOTrPaMMHOT0 obecreueHusl. PeKBU3UTHI MOATBEPKIAIOIIETO J0-
KyMEHTa!

1. Onepaunonnass cucrtema Microsoft Windows PRO 10 Russian Academic OLP
1LicenseNoLevelLegalizationGetGenuine. Jluniensunonnsiii moropop Ne 11354/410/44 ot 25.12.2018
r.; Ne 008/411/44 ot 25.12.2018 T.

2. Odwucherit maket npmioxkeHunit MicrosoftOfficeStd 2019 RUS OLP NL Acdmc JIunen3uon-
HbIi moroBop Ne 11353/409/44 ot 25.12.2018

3. AwntuBupyc KasperskyEndpointSecurity mist Ousneca, Jlnnensnonnsiii qorosop Ne05/44/3K/25
ot 12.03.2025 r.

11. MaTepuajbHoO-TeXHUYecKasi 0a3a, HeoOXoAUMAs AJIsl OCYIIEeCTBJICHUS
00pa3oBaTeIbLHOIO NMpolecca mo TUCHUIINHE

Y4yeOHble ayquTOPUU ISl NPOBedeHHUS] 3aHATHH, NPEIYCMOTPEHHBIX MPOrpaMMmoii,
OCHAIllEHHbIEe 000PY/I0BAHUEM U TeXHHYECKMMU CpeCTBAMM 00y4eHHs

1. YyeOnast ayauTopus I IPOBEICHUS 3aHATHI JIEKIIMOHHOTO THMa (OCHAIEHAa MYJIbTHME-
TUIHBIM 000pYIOBaHUEM), 3aHITHI CEMUHAPCKOTO THUIIA, BBIMTOJHEHUS KYPCOBBIX PabOT, TPYIIIOBBIX H
WHIUBUYAIbHBIX KOHCYIbTALMMI, TEKYIIEr0 KOHTPOJISI K1 MPOMEXKYTOUHOM artectanuu — 217, 309.

2. YuebHas ayquTOpUs IS IPOBEICHUS J1a00paTOpHBIX 3aHATHI — 304.

ITomemeHus 1J1s1 CAMOCTOATEIBLHOM PadoThI 00y4ar0IMXCS

1. [TomemieHus s caMOCTOSITENbHON paboThl oOyuatommxcs — ayautopust Ne 111a ocHarien-
HbI€ KOMITBIOTEPHOI TEXHUKOH ¢ MOJKIIOYEHUEM K ceTH «/HTepHeT.

IlepeyeHb 000py10BaAHNS M TEXHUYECKHUX CPEACTB 00y4YeHM s

1 Konopumertp porosnextpuyeckuiit KOK-2.
2 ®ortometp porornexTpuueckuit KOK-3.

3 pH-metp150 -M.

4 JIaboparopHsbie aneKkTpoHHBIE Bechl Acculab VIC-120d3.
5 Becwl 1aboparopusie BJIKT-500.

6 lIxad BHITSHKHOM.

7 HabGop CTEeKJIIHHOW MOCY/IBI.

8 XuMHUeCKHEe pEaKTUBBI.

9 HaGop TepmoMeTpOB.

10 Buckoszumerp BIDK-2.

11 CymmnpHeli mkad.
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IIPH/IO/KEHUE

®OH/JI OHEHOYHbIX CPEACTB

JUTS1 TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH | MTPOBEICHUS TIPOMEKYTOUHOMN aTTeCTAIUN
o0yJarmuxcs
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[Toxazarenu, KpUTEPUH U IIKaJla OLIECHUBAHUS HHIUKATOPOB TOCTHXKEHUSI CHOPMUPOBAHHO-
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TEHIINHN
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1. KomneTeHuMu U MX HHAMKATOPHI, GopMHpyeMble B IIpoLecce 0CBOCHHUS THCIUIITHHBI

OIIK - 1. CriocoOeH pemiath THIOBBIE 3a/a4d MPOQPECCHOHAIBHON JEATEILHOCTH HA OCHOBE 3HAHUI
OCHOBHBIX 3aKOHOB MATCMATUYCCKHUX M CCTCCTBCHHBIX HAYK C IIPUMCHCHUCM HH(bOpMaHHOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJIOTH

Kona u nHaumenoBa- dopmupyembie 3YH

Haumenosa-

HHUE WHAMKATOpa

HHE OLICHOY-
JOCTH>KEHUS] KOM- 3HAHUA YMEHHUS HaBBIKH

HBIX CPEJICTB

NETeHLIUN
N/I-1omk-1 OO6yuarommiics OO6yuarommiics OO0yuarommiicst Tekymas arTe-
Hcnonp3yer  oc- | AOJDKEH 3HaTh OC- | JIOJDKEH YMETh | IOJDKEH  BIIQJETh: | CTALUS:
HOBHBIE  3aKOHBI | HOBHBIE 3aKOHBI | IPUMEHATh OCHOB- | METOJaMH U HaBbI- | - OTYET IO JIa-
€CTeCTBEHHOHAYY- | €CTECTBCHHOHAYY- | HbIE 3aKOHBI €CTe- | KaMH TpUMEHEHUus | OopaTOpHOI
HBIX  JUCHMIUIMH | HBIX  JUCLMIUIMH | CTBEHHOHAYYHBIX OCHOBHBIX 3aKOHOB | pabore;
st pemeHus | s pelIeHus | TUCIUILTHH JUIS | €CTECTBEHHOHAYY- | -  TECTHPOBa-
CTaHJAPTHBIX  3a- | CTAHJAPTHBIX  3a- | PELICHUs CTaH- | HBIX  JMCUUIUIMH | HUE
nad B oOnacTu ar- | gad B oOJNacTH ar- | JapTHBIX 3a1ad B | JJis peleHus | - KOHTPOJbHas
POHOMHHU C IpPUME- | POHOMHHU C IpUMe- | 00JacTH  arpoHO- | CTAHJApTHBIX  3a- | paboTta
HeHHeM uH(popMa- | HeHHeM uH(pOpMa- | MUM C NMPUMEHEHH- | a4y B oOmactu ar- | [Ipomexyrou-
IIUOHHO- IIUOHHO- €M HUH(POPMALMOH- | POHOMHUM C NpUMe- | Hasg  aTTecTa-
KOMMYHHUKAI[MOH- | KOMMYHUKAI[MOH- | HO- HEeHHEeM uHpopMa- | IUs:
HBIX TEXHOJIOTUI HBIX TEXHOJIOTUH — | KOMMYHHMKAllMOH- | I[MOHHO- - 3ayer,
(b1.0.02-3.1) HBIX TEXHOJIOTUH — | KOMMYHUKAIIMOH- | - DK3aMEH
(b1.0.02-V.1) HBIX TEXHOJOTUH —
(b1.0.02-H.1)

2. [loka3aTesn, KpUTEPUM U MIKAJIA OLEHMBAHUS UHINKATOPOB JOCTHKEHUSI KOMIIETeHIM I
N/-1omk-1 Mcrionb3yeT 0OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLHMIUINH JJIs1 pEIICHUsI CTaHAapT-
HBIX 3a/1a4 B 06.HaCTI/I anOHOMI/II/I C HpI/IMeHeHI/IeM I/IHq)OpMaI_II/IOHHO-KOMMYHI/IKaI_[I/IOHHBIX TCXHOJIO-

Ui
Kputepun u mkana olieHUBaHUS pe3yabTaTOB 00YUYEHHUS MO AUCHUTUINHE
dopmupyembie - = = =
3VH Henocratounsrit JlocTaTo4yHbIN Cpennuii Beicoknii
YPOBEHb YPOBEHb YPOBEHb YPOBEHb
b1.0.02 - 3.1 | OGyyaromuiics He | OOyuaromuiics OOyuatommiics ¢ | OOyyaromuiics ¢
3HaeT  OCHOBHBIC | CTa00 3HAET OC- | HE3HAYUTENbHBIMU | TpeOyeMol cTere-
3aKOHBI ecTe- | HOBHbIE  3aKOHBI | OIIMOKAMM M OT- | HIO TIOJMHOTHI |
CTBEHHOHAYUYHBIX | €CTECTBEHHOHAy4- | J€JIbHBIMU IpOOe- | TOYHOCTH  3HAeT
OUCUMIUIMH A | HBIX ~ JWCHUIUIMH | JaMM 3HaeT OC- | OCHOBHBIC 3aKOHBI
peLeHus CTaH- | AJs pelIeHMs | HOBHBIE  3aKOHBI | €CTECTBEHHOHAYY-
JapTHBIX 3aJad B | CTAHAAPTHBIX  3a- | €CTECTBEHHOHAYY- | HBIX  JHCLUUIUIMH
o0JlacT  arpoHo- | a4y B OOJIACTH ar- | HeIX  JUCLUIUIMH | 7S peLeHus
MUH C TpPUMEHE- | POHOMUH C TpU- | I peLICHHs | CTAaHNAPTHBIX — 3a-
HUEM UH(pOpMalU- | MEHEHUEM UH- | CTAHJApTHBIX 3a- | Aa4 B oOjacTu ar-
OHHO- ¢bopmanoHHoO- a4 B 00NacTH ar- | pPOHOMUU C TIpH-
KOMMYHHUKAI[MOH- | KOMMYHHMKAallUOH- | POHOMHHM C TIIpH- | MEHEHHEM UH-
HBIX TEXHOJIOTUH | HBIX TEXHOJIOTUH | MEHEHHEM uH- | (opMarmoHHO-
(dopManoHHO- KOMMYHHKaIOH-
KOMMYHHUKAIIMOH- | HBIX TEXHOJOTHI
HBIX TEXHOJIOTHI
b1.0.02- V.1 | O6yuaromuiics He | OOyuarommiics OObyuaronuiics Obyuaronuiics
yMeeT MPUMEHATH | c1ab0 yMEeT HpHU- | yMEEeT C HE3Hauu- | yMeeT NPUMEHATh
OCHOBHBIC 3aKOHBI | MEHSATh OCHOBHBIE | TEJIbHBIMU 3a- | OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYY- | 3aKOHbI ecre- | TPYAHEHUSIMHU €CTECTBEHHOHAYY-
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HBIX  JHUCHUIUIMH | CTBEHHOHAYYHBIX | IPUMEHATh OCHOB- | HBIX  JHCIUIUIAH
JJIA pelICHUA | AUCHUIIIIMH IJI1 | HbIE€ 3aKOHBbI €CTC- | AJIA peuicHu-d
CTaHJApPTHBIX 3a- | pEIICHUS CTaH- | CTBEHHOHAyYHBIX | CTAHIAPTHBIX 3a-
nad B o0JacTH ar- | NapTHBIX 3ajJad B | AUCIMILIAH JUIS | a4 B 00JIaCTH ar-
POHOMHH C TIpH- | OOJACTH  arpoHO- | peIIeHUs CTaH- | POHOMUH C TIpHU-
MCHECHUEM HWH- | MUK C NPUMCHC- | JaPTHBIX 3aJ]ja4d B | MCHCHUCM HH-
(dhopmarmoHHo- HHUeM HMH(pOpMaIH- | 00JIacTH  arpoHO- | (OPMAITMOHHO-

KOMMYHHKAIIUOH- OHHO- MHUU C TPUMCHC- | KOMMYHUKAIIMOH-

HBIX TEXHOJIOTUN

KOMMYHHUKAIMOH-
HEBIX TEXHOJIOTHUU

HUEeM WH(popMalu-
OHHO-
KOMMYHHKAITUOH-
HBIX TEXHOJIOTHH

HBIX TEXHOJIOTUN

b1.0.02 - H.1 | Obyu4arouuiics nHe | OO0yyaromunics OO6yuarommiics ¢ | OOy4Jaronuiics

BJIaJ€eT METOOAMH | ¢j1ab0 BIaLeeT Me- | HEOONBIINMH  3a- | CBOOOJHO BJIAIEeT
Y HaBBIKAMH TPHU- | TOJAMU W HABBI- | TPYJAHCHUSIMH METOaMHU u
MEHEHUSI  OCHOB- | KAMU TPUMEHEHUS | BIaJIeeT METOJaMHU | HaBBIKAMU TpUMe-
HBIX 3aKOHOB €CTe- | OCHOBHBIX 3aKOHOB | U HaBBIKAMH IPH- | HCHUS OCHOBHBIX
CTBEHHOHAyYHBIX | €CTECTBEHHOHAydY- | MCHCHHMS  OCHOB- | 3aKOHOB ecre-
JTUCIHMIUIAH ~ JUIS | HBIX ~ JUCIMIUIMH | HBIX 3aKOHOB €CTe- | CTBEHHOHAYYHBIX

pelieHus CTaH- | s pElIeHUs | CTBGHHOHAYYHBIX | AUCHUIUIMH  JJIs
JApTHBIX 3aJa4 B | CTAHJAPTHBIX 3a- | AUCHMIUIAH  JUIS | PEIICHUS CTaH-
ob0jacTu  arpoHO- | a4 B OOJIACTH ar- | peuieHus CTaH- | MapTHBIX 3a1a4 B

MU C TPUMCHC-

pPOHOMHUU C TIpH-

JapTHBIX 3a/ad B

obyacTi  arpoHo-

HUEM HH(pOpMaIU- | MCHEHUEM UH- | 00JacTH  arpoHoO- | MUM C TpPUMEHe-
OHHO- dhopmarmoHHo- MHU C TIpUMEHe- | HueM HH(OpMaIy-
KOMMYHHUKAIIMOH- | KOMMYHHKAIlMOH- | HUEM HH(OpMaIu- | OHHO-

HBIX TEXHOJIOTUN

HBIX TEXHOJIOTUN

OHHO-
KOMMYHUKAIIUOH-

KOMMYHUKAI[MOH-
HEIX TEXHOJIOTHUH

HBIX TEXHOJIOTUN

3. TunoBble KOHTPOJIbHBIE 3aJaHNS U (/1) HHbIe MATEPHUAJIbI, HEOOXOAUMBIE /15l OLEHKH
3HAHMi, YMeHHUii, HABHIKOB U (MJIH) ONBITA AeSITeIbHOCTH, XapaKTePU3yOIMX
copMUpPOBaAHHOCTH KOMIIETEHIIHI B MpoIecce OCBOCHUS JUCIHUIIMHBI

VY4ebHo-MeToInuecKkre pa3paboTku umerorcs B HayuHoit  OMOIMOTEKe W AJIEKTPOHHOW HH-
dhopmarmornHo-oopazoBarenbHo cpeae PI'BOY BO HOxuo-Ypanbckuii [AY:

1. XuMu4ecKass MeMopalus Mo4YB : y4eOHO-METOAMYECKass pa3padoTKa MO JUCIUIUINHE
«Arpoxumusi» sl 0aKaJaBpOB OYHOU W 3a04HOM (popM oOydeHwHs, 00yUJalOIMUXCs 10 HAPABICHUSIM
noarotoBku: 35.03.03 Arpoxumusi u arponouBoBeneHue, 35.03.04 Arponomusi, 35.03.05 CanoBon-
ctBo / coct. I.B. CunsBckuii ; FOxno-Ypaneckuii 'AY, UHcTuTyT arposkonorun .— Mwuacckoe:
OxHO-Ypanbckuii T'AY, 2020 — 31 C. — Pexum JOCTyMa:
http://nb.sursau.ru:8080/localdocs/iae/ppm159.pdf

2. [TouBa Kak MCTOYHHMK MUTAHUS JUIS pacTEHUH : yueOHO-MeTonudeckas pa3paboTka Imo
TUCITUTIIIMNHE «ATPOXUMHUsI» ISl OaKalaBpOB OYHOW M 3a04HOM (PopM oOydeHHSs, 00ydaromMXCcs IO
HanpasiieHussM noArotoBku: 35.03.03 Arpoxumus u arponousoBeneHue, 35.03.04 Arponomus,
35.03.05 Canooactso / coct. M.B. Cunsickuii ; FOxuo-Ypansckuit ['AY, MHCTUTYT arpo3kosioruu
— Mmuacckoe:  HOxno-Ypansckuit T'AY, 2020 .— 34 c¢. — Pexum pocry-
na: http://nb.sursau.ru:8080/localdocs/iae/ppm160.pdf

3. Arpoxumusi [DJIeKTPOHHBIA pecypc] : METOA. YKa3aHUs JJIS CaMOCTOSITEIbHON paboThI
[m1s1 oOyuaromuxcst arpoHoMHuUeckoro (axkynprera o HampasiaeHusM: 35.03.03 "Arpoxumus U arpo-
nouyBoseneHue", 35.03.04 "Arponomus", 35.03.07 "TexHomOTHs MPOU3BOACTBA U MEPEPabOTKH CElb-
CKOXO35ICTBEHHOW MPOAYKIMU" O0YHON U 3a0uHOM (hopm oOyuenwus] / KOxuo-Ypansckuii 'AY, Un-
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CTUTYT arposkosioruu ; coct.: M. B. CunsiBckuit, A. H. [lokarunosa. - Muacckoe: FOxHo-Y panbckuit
I'AY, 2017. - 26 c. Anpec B ceTu: http://nb.sursau.ru:8080/localdocs/iae/ppm054.pdf

4. W3yuenune cBOWCTB ynoOpeHMid [DneKTpoHHBIN pecypc] : MeToj. ykasaHus K Jabopa-
TOPHBIM 3aHATHAM JJIS1 CTYJICHTOB arpoHOMHYECKOTO (pakynpTeTa [mo Hanpasierusm: 35.03.03 Arpo-
xumus U arponousoseneHue, 35.03.04 "Arponomus”, 35.03.07 "TexHosorus npousBOACTBA U IEpe-
pabOTKHU CEIIbCKOXO3SIMCTBEHHON mpoayKiuu'" odHor ¢hopmbl oOyuenwus] / KOxuo-Ypanbckuit [AY,
WuctutyT arposkosnorun ; coct. A. H. I[lokatunosa. - Muacckoe: FOxHo-Ypansckuii 'AY, 2017. - 32
c. Anpec B cetu: http://nb.sursau.ru:8080/localdocs/iae/ppm080.pdf

5. XUMHUYECKUH COCTaB U TMUTAHUE PACTEHUH [DIEKTPOHHBIA pecypc] : y4eOHO-MEeTOI.
yKa3aHUs 7151 TaOOpaTOPHBIX 3aHATHH [J1s1 OaKamaBpOB OUYHOM M 3a04HOM (PopM 00yueHHUs HampaBiie-
Huit 35.03.03 Arpoxumus u arponousosenenue; 35.03.04 Arponomust; 35.03.07 TexHosorus npous-
BOJICTBA U TIEPEepabOTKU CeNbCKOX03sKcTBeHHOW mponykuuu]| / KOxHo-Ypanbckuit ['AY, UacTHTYT
arpoakosioruu ; coct. M. B. CunsiBckuit. - Muacckoe: KOxno-Ypansckuii I'AY, 2018. - 36 c. Aapec B
cetu: http://nb.sursau.ru:8080/localdocs/iae/ppm120.pdf

6. Arpoxumus [DAEKTpOHHBIA pecypc] : METOOUYECKUE YKa3aHUs IO M3YYEHHUIO AUCLH-

IUTMHBI ¥ 3aJ]aHusl 711 KOHTPOJIBHOM paboThl Al o0ydaromuxcs Mo nmporpamMmmam OakaiaBpuata (3a-
ouyHas ¢opma oOyuenus)[rno HampasieHuto noarotoBku 35.03.04 «Arponomusi»] / coct. CUHSBCKUN
N. B. ; IOxHo-Ypansckuit 'AY, Uucturyr arposkosioruun .— Mmuacckoe: HOxuHo-Ypanbckuili ['AY,
2020 .— 37 c. http://nb.sursau.ru:8080/localdocs/iae/ppm163.pdf

4. MeToanyeckue MaTepuabl, ONpeaesiioiue nNpoueaypbl OeHUBAHUS 3HAHU, YMEHUIA,
HABBIKOB M (MJIM) ONBITA AeATeJIbHOCTH, XaPAKTEPU3YIOIIUX C(POPMHUPOBAHHOCTH
KOMITeTeHIM

B nanHOM paszgene METOAMYECKUE MAaTEPUAIIbI, ONPEACISIOIINE TPOLEAYPhl OLEHUBAHUS 3HA-
HUM, YMEHUN, HaBBIKOB, XapaKTepHU3yOMKX 0a30BbINA 3Tanm (GOPMUPOBAHUS KOMIETEHIIUN 1O TUCIIH-
IIJINHE <<AFpOXI/IMI/I$I>>, NPUBCACHBI NPUMCHUTCIBHO K KAXIOMY M3 HUCIHOJbB3YCMBIX BHUIOB TCKYIICTO
KOHTPOJISl YCIIEBAEMOCTH U IPOMEXKYTOYHOM aTTECTAllMU 00YyJarOIIUXCSl.

4.1. OueHo4HbIe cpeacTBa I NPOBEJICHUS TEKYIIero KOHTPOJISA YCIIeBaeMOCTH, B TOM
YucJie B Ipouecce NPaAKTHYeCKOH MOAT0TOBKH

4.1.1. OuenuBanue oT4éra Mo 1abopaTopHoit padore

OtyeT 1o J1abopaTopHO paboTe UCIIOIB3YETCS MJIs OIICHKHU KaueCcTBa OCBOCHHUS 00YyJaronIuMCs
OCHOBHOH mpodeccroHaIbHONH 00pa30BaTENbHON MPOrpaMMBbl MO OTJACIBHBIM TE€MaM JAUCHUIUINHBL.
Coneprxanue u popma oTdeTa 1o JabopaTOPHBIM padOTaM MPUBOAUTCS B METOJMUECKUX YKa3aHUAX K
nabopatopubM padoram (1. 3 @OC). ConepxaHue oT4eTa U KPUTEPUU OLIEHKU OTuYeTa (Tadil.) J0BO-
ISITCS IO CBEJCHUSI OOYYaIOMIMXCs B Hadayie 3aHATHH. OTYET OIIEHUBACTCS OIICHKOH «3a4TEHO», «HE
3ayTeHO». OlLIeHKa «3auTeHO» CTaBUTCA OOydaronmmcs, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KpH-
TEPUsIM, YCTAHOBJICHHBIM ISl TTOJIOKUTEIBHBIX OICHOK («OTIHYHO», «XOPOIIO», «yJOBICTBOPHTEIb-
HO»). O1ieHKa 00BABIAETCS 00YUAIOIIEMYCsl HETTIOCPEICTBEHHO TIOCIIE CIaYH OTUYeTa.

HIkana Kpurepun oueHuBanus

- U3JI0’)KEHHUE MaTepuaa JIOTHYHO, TPaMOTHO;
- cBOOOTHOE BJIa/ICHHE TEPMUHOJIOTHEH;

- YMEHHE BBICKa3bIBaTh W OOOCHOBATh CBOW CYXJCHHUS IPHU OTBETE Ha
KOHTPOJIbHBIE BOIPOCHI;

OrneHka «3a4TeHO» - YMEHHUE NMPOBOJIUTH U OLIEHUBATH PE3yJIbTaThl U3MEPEHUM;

- CIIOCOOHOCTH pa3peliaTh KOHKPETHBIE CUTYallUU (JIOMYCKaeTCsl Hallu4yKe
MaJIO3HAYUTENBHBIX OIMMOOK WM HEJOCTATOYHO IMOJIHOE PACKPBITHE CO-
JiepKaHusl BOMPOCA WU MOTPEUIHOCTh HENPUHLMIUAIBHOIO XapakTepa B
OTBETE Ha BOMPOCHI).

O1leHKa «HE 3a4TEHO» - OTCYTCTBHE HEOOXOJIUMBIX TEOPETUUYECKUX 3HAHUM; JOMYIICHBI OMMOKHU
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B ONpE/ICNICHNH TIOHATHI U ONMMCAHUK M3YYaeMBbIX SBJICHHUI U IIPOIECCOB,
MCKa)XKEeH MX CMBICII, HE IPAaBUJIHHO OLEHUBAIOTCS PE3YNbTaThl H3MEPEHHUIA;
- He3HaHHWE OCHOBHOI'O MaTepHala y4eOHOW IMPOTrpaMMBbl, JOIYCKAalOTCS
rpyObie OuIOKH B U3JI0KEHUH.

Kpurepun omnenku otBera (Tabi.) MOBOAATCSA 10 CBEICHUs OOydYaIOIMIMXCS B Hadaje 3aHATHM.
OrneHka oOBSBISETCS 00YJAIOIIEMYCsl HEIIOCPEACTBEHHO TOCTIE OTBETA.

Hlkana Kpurepumn oneHuBanusi

- 00yJaroIUiCs TIOJTHO YCBOWI YUeOHBIN MaTepua;
- MPOSABIISICT HABBIKM aHaU3a, 0000LIECHHS, KPUTUYECKOTO OCMBICICHUS U
BOCHIpUSITHSI HHPOPMALINH, HABBIKU OMHMCAHUS OCHOBHBIX (PU3NYECKUX 3a-
KOHOB, SIBJICHUH U MPOIIECCOB;

Ouetika 5 - Marepuai U3JI0KEH IPaMOTHO, B ONPEEIICHHON JTOTHYECKOM MOCIe0Ba-

(oTHHHO) TEIbHOCTH, TOYHO MCIOIb3YeTCs] TEPMUHOIIOTHUS;
- TOKa3aHO YMEHHE WILTIOCTPUPOBATh TEOPETUUYECKUE MOJIOKEHUS KOH-
KpETHBIMU MTPUMEpPaMU, IPUMEHATH UX B HOBOW CUTYallHH;
- MPOJIEMOHCTPUPOBAHO YMEHHUE PEIIaTh 3a/1a4H;
- MOTYyT OBITh JOMYILEHbI OJJHA—BE€ HETOYHOCTU MPU OCBEUICHUH BTOPO-
CTETICHHBIX BOIIPOCOB.
OTBET YJOBJIETBOPSET B OCHOBHOM TPeOOBAHUSIM Ha OLIEHKY «5», HO MpHU
3TOM UMEET MECTO OJIMH U3 HEAOCTATKOB:

Ouenka 4

(xoporo) - B YCBOEHUHU Y4EOHOTrO Marepuasia JOIMYIIeHbl HeOONbIIHe MpoOeIbl, He
MCKa3WBIIIHUE COJCPKAHUE OTBETA;
- B pEIICHUH 3a]1a4 JONYIIEHbl He3HAYNTEIbHbIE HETOYHOCTH.
- HETIOJTHO WJTH HETIOCJIeIOBATeIbHO PACKPBITO COIEpKaHNe MaTepraia, HO
MOKa3aHO o0lIllee MOHMMAaHUE BONMpPOCa U MPOJEMOHCTPUPOBAHBI YMEHUS,
JOCTAaTOYHBIE /IJISl JANIbHEHIIIETO YCBOCHUS MaTepuaa;

Ouetixa 3 - MMEJNCh 3aTPYIHEHHUS WM JOMYIIEHbl OMIMOKH B ONpPENECIICHUU IOHS-
TUH, UCTIONIb30BAaHUU TEPMHUHOJIOTHH, OMMCAHUU (PHU3UIECKUX 3aKOHOB, SIB-

(YAOBIETBOPUTENBHO) .

JICHUI W MPOIIECCOB, PEUICHUH 3ajlad, UCIPABICHHbIE MOCIE HECKOIbKUX
HABOJISIINX BOTIPOCOB;
- HEMOJIHOE 3HAaHHE TEOPETUYECKOr0 MarepHasa; o0yJaroluics He MOXKET
MPUMEHHUTH TEOPUIO B HOBOW CUTYAIUH.
- HE PACcKpPbITO OCHOBHOE COZIepKaHKHe y4eOHOro MaTepuaa;
- oOHapyXeHO He3HaHHE WM HEMOHUMaHue OOJbIIeH min Hauboyee Bak-

Onetika 2 HOM YacT y4eOHOTro MaTepuana;

(HEy1OBJIIETBOPUTEIILHO)

- JIOMYIICHBI OITMOKN B OMPEICICHUN TOHSITUN, TIPU UCTIOIB30BaHUH TEP-
MUHOJIOTUHU, B ONMHCAHUU (U3NYECKUX 3aKOHOB, SBJICHUI U MPOIECCOB,
pelIeHnu 3aj1a4, KOTOpbIe HE UCIPABJICHBI MOCIE HECKOJIBKUX HABOISAIIUX
BOITPOCOB.

4.1.2. TectupoBanue

TecTtupoBaHue MCHONB3YETCS NIl OICHKA KavyecTBa OCBOCHHUS OOYy4YarOIIMMCS OCHOBHOMW IPO-
¢beccuonanbHON 00pa3oBaTEIbLHON MPOTPAMMBI MO OTIENBHBIM TEMaM WM pa3/ieiaM AMCLUUILUINHBL.
Tect mpencraBisieT co0OW KOMIUIEKC CTaHAAPTU3WPOBAHHBIX 3aJaHUM, IMO3BOJISIONIMKA YIPOCTUTH
MPOLIEYPY U3MEPEHUs 3HAHUN U yMeHHI oOydaroruxcs. OOyJaromuMcs BEIIAIOTCS TECTOBBIE 3a/a-
HUS ¢ GOPMYITHPOBKOM BOIIPOCOB U MPEIOKEHUEM BHIOPATh OJMH MPABMIIBHBIA OTBET U3 HECKOJIBKHUX

BapHUaHTOB OTBCTOB.
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O1ieHOYHBIE CpeCTBA

Kon n HaumeHoOBaHuMe NH-

TecTupoBanue JUKAaTOpa KOMIETEHIIUN

1 | Illumanue pacmenuii N-1omxk-1
1. ITpupocT yposkas 3a cueT yao0opeHmii Hcnone3yer OCHOBHBIEC 3a-
A)50 %; KOHBI €CTECTBEHHOHAYYHBIX
b) 100%; JTUCHUIUIUH JUIsl  PEILLIeHUs
B) 20%. CTaHJAPTHBIX 3a/1a4 B 00J1a-

2. Kak pacTeHus yCBauBarOT IUTATEIIbHBIE BEILIECTBA?
A) Y3 IOYBBI ¥ BO3/1yXa;

b) 3 noussr;

B) 13 nouBkl, BOJIbI ¥ BO3yXaA.

3. YUto HeoOX0AMMO PACTEHHUSAM JIJIs1 HOPMAJILHOTO Pa3BUTHS !
A) Terio, cBEeT, 3JIEMCHTHI IMTAHMS, BOJA;

b) smemeHTHI IUTaHUS;

B) Temo, s1eMEHTEI IMTAHUS, CBET.

4. OcHOBHas 4acTh OOIIECH MacChl CyXOTro BEIIeCTBa
A) 6enku, )KUPBI, YTIEBOIBI;

b) 6enku u Kupsr;

B) Oenku u yrieBosl.

5. Macca cyxoro BemiecTBa B ToMarax, neprax u orypiax:
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 JIEMEHTAPHOT0 COCTaBa CYXOT'O BEIIECTBA
A) yriepoJ, KUCIopoJ, BOJOPO, a3oT;

b) yrnepon, Bogopon, a3or;

B) Bonopona, a3ot, KUCIOPO/I.

8. ®aronuros 3T0:

A) 3axBat KJIETKOM TBEPAbIX YACTHII;

b) 3axBaT Kanenb KUIKUX BEIICCTB;

B) 3axBaT 1 TBepIbIX U KUJKUX YACTHII.

9. IlmHommTo3 710!

A) 3axBaT KaneJb JKUIKUX BEIIECTB;

b) 3axBar TBepABIX YACTHII;

B) 3axBaT 1 TBepIbIX U KUJIKUX YACTHII.

10. IIpu HenocTaTke Gocdopa pacTCHUE UMEET:

A) TEMHO-3€JIEHYIO0 OKPAcKy;

b) xentyro okpacky;

B) xento-3enenyio okpacky.

Aszomusie yoobpenus

1. Kakne ynoOpeHust OKa3pIBatOT HanOoJIbIlIee BIUSHNAC HA Be-
JUYHUHY ypoxas?

a) a30THBIC YI00pECHUS

0) KanuiHbIe yI00peHus

B) hochopHbIe yaoOpeHus

2. MoueBuHa (kapOaMHUI) OTHOCUTCS K ...

a) aMHJTHBIM YOPEHUSIM

CTH arpOHOMHH C TIPHUMEHE-
HUEM nH(pOpMaIIMOHHO-
KOMMYHHMKAIIMOHHBIX  TE€X-
HOJIOTHIA
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0) aMMHAYHO-HUTPATHBIM YAOOPEHUSM

B) aMMHAYHBIM YIOOPEHUSIM

3. Kakoe coneprkanue a30Ta B MOUEBUHE

a) 46%

0) 34,6%

B) 24%

4. MoueBrHa U151 yTIOOpEHU BBITYCKACTCA B ...

a) rpaHyJIMPOBAaHHOM BUJE

0) JKMIKOM BHUIC

B) B BUJI€ KPUCTANIMYECKOTO BEIIECTBA

5. Kakoe ynobpenue cogepkuT HanOobIee KOJIUIeCTBO a3ora?
a) 0E3BOIHBIN aMMHUAK

0) cynbdar aMmMOHUS

B) KapOOHAT aMMOHHMSI

6. K aMMOHMITHBIM y1OOpEHHUSM OTHOCHUTCH ...

a) cynb(haTr aMMOHUS

0) aMMOHMI{Has1 cCenuTpa

B) CyJIb(OHUTPAT AMMOHUS

7. Kakoe coznepkaHue a30Ta B aMMHAauyHOU cenuTpe?

a) 34%

0) 24%

B) 16%

8. Kakoe ynoOpeHre OTHOCUTCS K (PU3HOIOTHYECKHU IIETOUHBIM?
a) HUTpaT HATPHUS

0) HUTpAT aMMOHUS

B) XJIOpHJI Kajus

9. K kakuM y100peHHsIM OTHOCHUTCS KallblieBas cenuTpa’?
a) HUTPAaTHBIM YI0OpEHUSIM

0) aMUIHBIM YAOOpEHHSIM

B) aMMOHUWHO-HUTPATHBIM yI0OPECHUSIM

10. Kakoe ynoOpeHne OTHOCUTCS K (PU3UOJIOTHUECKU KUCITBIM?
a) cynb(har aMMOHUS

0) KanpLueBas ceauTpa

B) HUTpAT HATpUs

Kanuiinvie yooopenus

1. Ponpb xanus B KU3HU pacTEHUI?

a) Kanuii sBnsieTcs OAHUM U3 OCHOBHBIX JIEMEHTOB MUHEPAJIb-
HOTI'O ITUTaHUsl paCTEHUN

0) Co3naeT OnaronpusiHpIe YCIOBHUS.

B) OTnyruBaet BpeauTenei.

2. Kakoe KOIu4ecTBO Kaausi COAEPKUTCS B OYBE CEPO3EM?

a) 10 2-3 % (30-50 1/ra B maXOTHOM CIIO€)

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

B) 110 2-2.5 % (60-75 T/ra B MaxOTHOM CJI0€)

3. KpynHble MECTOPOXACHUS KaTUHWHBIX COJICH?

a) CackaueBaHCKOE MECTOPOKIACHUE

0) BepxHekamMckoe MECTOPOKIACHUE

B) OTO XuMHu4eckas (popmyia, Co3JaHHas HCKYCCTBEHHO

4. Kak moiay4aroT XJIOPUCThINA Kaaui?

a) BzaumopelicTBreM ruIpOKCUA Kalusi C COJITHOM KHCIIOTOM:
KOH + HCl — KCI + H,0

0) B3anmopeiicTBeM ruApOKCHIA KK C CONSTHOM KHCIIOTOM:
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KOH + Cl — KCI + Oz

B) B3aumozeiicTBueM ruipokcuaa Kajius ¢ COJISTHONW KUCIOTOM:
KCI + HC1 — H20+ KOH

5. Kakue npoMbIIIEHHBIE OTXO/IbI UCIIOIb3YIOTCS B KAUE€CTBE
KJIMHHBIX yIoOpeHuii?

a) 'ymyc

0) Onunku

B) MbuIbHAs Boa

6. MexaHu3M B3aMMOICHCTBHSI KAJTMIHBIX yI0OpEeHU# ¢ moy-
BOM?

a) KaTMOHBI IPOHUKAIOT B MEKIIAKETHBIE TPOCTPAHCTBA

0) paciieruieHneM yTeM BbIICTIEHUS KUCIOT PACTEHUSIMU

7. B xakux Gopmax conep>KuTcs Kaauii?

a) ['panynbl

0) [lnactsr

B) PacTBOp

8. Oxapakrepu3yiTe JOCTYIHOCTb JJIs1 pAaCTEHUI pa3Iu4HbIX
dhopm kamus?

a) Kanuii nouBeHHOr0 pacTBopa (BOJOPaCTBOPUMBIiL)

0) Kanuii moryomeHHbIH (0OMEHHBIN )

B) Kanuit HeoOMeHHbIH ((hUKCHPOBAaHHBII)

9. CBoiicTBa 1 0COOEHHOCTH MMPUMEHEHHS 3TOTO YI00OpeHHUs?
a) OTOT XMMUYECKUN AJIEMEHT PACTeHUS NOTPEOUTH MOTYT
TOJIBKO B PaCTBOPE BOJIbI

0) [ToTpebmstoT B 1F000M BUIE

10. Kakoe BnusiHUE KaJMHHbBIE yIOOPEHUS OKa3bIBAIOT HA CBOM-
CTBa MOYBBI?

a) MI3aMeHeHns MU (DU3UKO-XUMHUYECKHUX CBOMCTB MIOYB

0) He usmenser cocraB OYBEI

Mukposnemenmsi u MUKpoyoobperus

1. MuKpO3IE€MEHTBI —3TO

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

o6)N,P K .S ,Ca Mg

B)Al, Br, Z, H20

2.Kakoe conepkaHre MUKPOIJIEMEHTOB B PACTCHUSX !
a)1-10%

6)0,1-1%

B)3-5%

3.Pacder ynoOpeHust 111 BHEKOPHEBOM OJAKOPMKH Mo ymoope-
HUH

a)50-100rpamm/rextap

6)10-50rpamm/rexTap

B)100-150rpamm/rexTap

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

a)35-50%

6)15-20%

B)5-10%

5.Ilpusnaku nedunmra Mo B pacTCHUSX.

a) CXOHO C a30THBIM T'OJIO/IAHUEM, JINCThS OJIETHO —KEIThIE
0) 3ageprKka [BETEHUS

B) OrpOMHBIE ¥ TEMHO 3€JICHbIE JTUCThS
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6.Henocratok B B pacTeHmsx.

a) YMCHBIIICHHE KOJI-Ba IIBETKOB, OIIaICHUC 3aBs3CeH
0) CyxOoCTh | OIaJIcHUE JTUCTHEB

B) 'HUeHue oT KOpHS

7.Kakue mouBbl camMbie 00TaThle MUKPOAJIEMEHTaAMHU.
a) YepHo3emHBbIE.

0) JlepHOBO-TIOA30IHCTHIC

B) CyriauHuCTHIE.

8.CKOJIbKO KI' BHOCSIT B IOYBY OOpMarHuBbIe YA0OpCHHUS.
a)60-100kr /rexTap

6)10-50kr/rexTap

B)100-200kr/rekTap

9.Henocrarok Zn B pacTeHUSX MPU3HAKU

a) XJ10p03 U pO3ETOYHOCTh

6) CyXxoCTh BETOK

B) Onanenne ¥ THUEHUE TIJI0JIOB.

10.Pacuer CuSO4(cynbdar Menn) BHECEHHS B TOUBY
a)10-12kr /rextap

0)1-5kr/rexrap

B)S5-10kr/rexkrap

Opeanuueckue y0oopeHust

1.YTo0 BXOIUT B COCTAaB HaBO3a

a) TBEP/bIC BBICICHUS KUBOTHBIX, HKHUIKUE BBIICICHUS KUBOT-
HBIX, TIOJICTHIIKA

0) TBep/ible BbIACIECHUS KUBOTHBIX, TOJCTHIIKA

B) )KHMJIKHE BBIICIICHUS )KUBOTHBIX, TIOJICTHIIKA

2.Uem OoraTsl TBEpbIC BBIICICHUS KUBOTHBIX 7

a) Azot, ¢pochop, Kanuii

0) Azort, pochop, KaabIui

B) ®ocdop, kanpuuit

3. I'maBHas 3aaya pallMOHAIILHOTO XpaHEHUsI HAaBO3a

a) YMEHBIINUTH MOTEpU aMMHUaKa

0) YBennuuTh MOTEpHU aMMHAKa

4. K yeMmy MpUBOJIUT OTCYTCTBHUE WJIM HEJIOCTATOK TOICTHIIKH
JUIS HaBO3a

a) Bce ykazaHHbIe HI)KE BapUAHTHI OTBETOB

0) yTeuKka HaBO3HOM KHKHU

B) OOJbINIME TOTEPU AMMHAYHOTO a30Ta

I') YMEHBIIIAET HAKOIIJICHUE HAaBO3a B XO341CTBE

5. Koro Tuna HaBO30XpaHMIMILE PEKOMEHOBAHO B 3aCyILIH-
BBIX palioOHax

a) KOTJIOBAHHOT'O THUIIA

0) Ha3eMHOI0 THIIA

6. UTo 100aBISIOT VISl YMEHBIIICHUS TOTEPH a30Ta U3 ITUYHETO
nomera?

a) Topd, cyxoii nepernoit, mopouIKoBUIHbIN cynepgocdar

0) mopoImKOBHAHBIN cymnepdocdar

B) Top, cyxoii mepernoit

T') CyXOi MeperHou, MopoKOBHIHbBIN cynepdocdar

7. IlpuMeHeHne NTHYBETo oMeTa 0co0eHHO 3 PeKkTuBHO 1Ist?
a) [11010BO-ATOJHBIX KYJIBTYp, KapTo(essi, KOPMOBBIX KOpHeE-
TJI0JIOB
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0) MJI0/I0BO-SITOJTHBIX KYJIBTYP

B) KapTo(ensi, KOpPMOBBIX KOPHEIUIOI0B

') KOPMOBBIX KOPHETUIOAOB, IIJI0JI0BO-STOHBIX KYJIbTYP

8. 13 uero cocrout Topg?

a) paCTUTEIBHBIX OCTATKOB, MUHEPAJIbHBIX BEIIECTB

0) MUHEPATBHBIX BEIIECTB

B) PAaCTUTEIIPHBIX OCTAaTKOB

9.YTo npoucxoauT Mo BIUSHUEM HaBo3a ¢ Tophom?

a) YMEHbIIIAETCsl KUCIOTHOCTh TOp(da, ycumuBaeTcs Ouoiornye-
CKasl IeATeTbHOCTh B KOMITOCTE

0) yBeIMUYUBAETCS KUCIOTHOCTH TOp(a, yCUITUBAeTCss OMOJIOTHU-
YyecKas JIeATeTbHOCTh B KOMITOCTE

B) KUCJIOTHOCTh OCTA€TCs MPEKHEH, YCUITHBAECTCS OMOJIOTHYe-
CKasl IeATeIbHOCTh B KOMITOCTE

10. K oprannueckum ynoOpeHUsIM OTHOCSTCS

a) Topd

0) cynbdar xanus

B) MOUEBHHA

r) cynepdocdar

11. Coneprkanre o01IeTo a30Ta B MOJACTUIIOYHOM HaBo3e (%):
a) oxoio 0,5

0) oxoyo 1,0

B) 0k0:10 2,0

r) okoio 3,0

1) okoJo 5,0

12. B kakoM HaBO3€ cojepkaHue a3oTa Oosbie?

a) HaBO3 Ha TOP(SIHOM MOICTHIIKE

0) HaBO3 Ha COJIOME

13. HaBo3, notepsiBuiuii 50 % nepBoHa4aJIbHOTO Beca, Ha3bIBa-
eTcs:

a) epenpeBLUINM

0) CBEXXKUM

B) TIOJYIIEPENPEBILIUM

') IEPETHOEM

1) KIIaCCHYCCKUM

14. CBexuil HaBO3 —3TO

a) c1abopa3IoKHBIIASCS MACcCa, COJIOMa B KOTOPO COXpaHSIET
MepBOHAYAIIbHBIN 1IBET U TPOYHOCTD.

0) ogHOpOaHAs Macca, coaep KT 50 % OT HCXOMHOW MacChl U
OpraHM4eCcKoro BeniecTna. B Hell HEBO3MOXKHO ONpPEETUTh 1a-
)K€ OTJICIbHBIC 3JIEMEHTHI MOJICTUIOYHBIX MaTEPHAJIOB.

B) pBIXJIas 3eMJIMCTasi TEMHAas OJHOPOAHAS Macca, COJEPIKUT HE
0osiee 25 % Macchl ¥ OPraHUYCCKOTO BEIIECTBA OT UCXOTHOM
BEJIMYMHBI CBE)XETO HABO3a

15. Kakoe conep:kanue BoJibl B OJIYKHAKOM HaBo3e?

a)1o 90 % BojEI

0) 90-93 % BoxwI

B) Oosiee 93 % BonbI

16. B xakoii neprosa BpeMEHH rojia JIy4llie 3aeJIbIBaTh NTHUNN
nomMer?

a) OCCHbBIO

0) BecHOI

B) JIETOM
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17. Kaxoit Bug Topda oTinnuaeTcs cinaboi CTENEHbIO pa3ioxke-
HUS PACTUTEIHHBIX OCTATKOB U BHICOKOW KHCIOTHOCTBIO.

a) BEpXOBOi1

0) HU3UHHBIH

B) NEPEXOHON

18. Kakue mpomnopiuuu cyxoro NTUYbEro NoMeTa Hy>KHbl Ha 1
KB.M.

a) 0,2 xr

6) 0,5kr

B) 1 xr

19. CkonbKO MeCSIIEB HY>KHO BBIJIEPKUBATh KOMIIOCT, €CJIU B
€ro COCTaB BXOJAT (eKanuu, Uit THOETH BO3MOXKHBIX SUI]
reJIbMUHTOB?

a)9

0)1

B) 3

20. Kakoe oprannueckoe y1o0peHue Jydiie BHOCUTh JUIs JIeT-
KHMX [1€CYAHBIX MTOYB?

a) Ui

0) KOMITOCT

B) KYpUHBII IOMET

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

Kputepun onennBanus orsera (Tabi.) TOBOIATCSA OO CBEIEHUS 00YYarOMUXCS 0 Hayalla TeCTH-
poBanusi. Pe3yiabpTar TecTUpoBaHus 00BSABISETCS 00YJIArONIEMYCsl HETIOCPEICTBEHHO MOCIIE €ro CAauu.

Mxana Kpurepun oueHuBanust
(% npaBHJIbHBIX OTBETOB)
Onenka 5 (OTIIUYHO) 80-100
Onenka 4 (xopo1io) 70-79
Ornenka 3 (yIOBJIETBOPHUTEIIHHO) 50-69
OueHka 2 (HeynOBIETBOPUTEIIHHO) MmeHee 50

4.2. [Ipoueaypsl U OLEHOYHBbIE CPEACTBA 1JIS1 MPOBeAeHHUS MPOMEKYTOUYHON aTTeCTAlINN

4.2.1. 3auer
3ader sBiseTcs (GOPMON OIICHKM KadyecTBa OCBOCHMsI OOYyYarOMMUMCS OCHOBHOW MPOQecCcHo-
HAJIBHOW 00pa3oBaTeIbHOM MporpaMMbl IO pasjenaMm AucuuIuIMHbL [lo pesynbratam 3adera oOydaro-
IIIEMYCs BBICTABIISICTCS OIICHKA «3aYTCHO» MITU «HE 3aYTCHO».

3aueT MPOBOAMTCS IO OKOHYAHUH YTCHUS JICKIIMIA ¥ BHITIOJTHEHHSI JTA00paTOPHBIX 3aHATHIMA. 3a-
YETHBIM SIBJISIETCA MOCJIEHEE 3aHATHE M0 AUCUUILIMHE. 3aueT NPUHUMAETCS IPEernoaaBaTessiMu, Mpo-
BOJMBIIUMHU JTA0OpAaTOPHBIC 3aHATHS, WM YUTAIONUMU JIEKIIMKA TIO0 JAHHOW JuCHUIUIHHE. B ciydae
OTCYTCTBHSI BEYILEro MPEIoaaBaTeis 3aueT NPUHUMAETCs MpernojaBaTesieM, Ha3HaueHHBIM pacropsi-
KEeHHeM 3aBenyromuiero kadeapoil. C paspelieHus 3aBenyomero kadeapoit Ha 3a4eTe MOXKET MPHUCYT-
CTBOBATh MpEMNoaBaTeb KaQeapbl, IPUBICUCHHBIHN I TOMOIIM B IPHEME 3aueTa.

[IpucyrcTBUe Ha 3adere mpenojaBareiei ¢ Ipyrux kadenp 6e3 COOTBETCTBYIOLIETO pacropsi-
KEHUS PEeKTOopa, MPOPEeKTopa Mo y4eOHOW M BOCHUTATENBHOU paboTe, AupekTopa MHCTUTYTA HE HO-
IIyCKaeTCs.

3adet npoBoAMTCS B (popMe yCTHOTO ompoca, nHpopmars o Gopme IpOBEACHUS 3aUeTa JOBO-
JHUTCS 10 CBEICHHS 00yUalONIMXCs B Hayaje ceMecTpa.
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Jlns mpoBenieHus 3aueTa BEAYIIMHA MpernoiaBaTeNlb HaKaHyHe MOJy4aeT B JUPEKTOpaTe 3ayeT-
HO-?K3aMEHAIlMOHHYIO BEJJOMOCTb, KOTOPAasl BO3BPAILAETCs B AUPEKTOPAT MOCIIE OKOHYaHUs MEPOIIPH-
ATHUS B IEHb IPOBEJICHUS 3a4€Ta WM YTPOM CJIECTYIOIIETO JTHS.

Bo Bpems 3auera 00y4aromuecs: MOTYT I10JIb30BaThCsl ¢ PA3peIIEHUs BEAYILEro NpenojaBaTes
CIPaBOYHON ¥ HOPMATHBHOM JTUTEPATYPOM, APYTUMH MOCOOUSIMHU M TEXHUYECKUMHU CPEACTBAMHU.

Bpems noarotoBku orBera B YCTHOM (hopMe mpH ciaue 3aueTa JOJKHO COCTaBIIATh HE MEHee
20 MuHYT (110 JKETaHUI0 00YYarOIIErocsi OTBET MOXKET ObITh JOCPOYHBIM). Bpems oTBeta — He Gosee
10 MunyT.

[IpenonaBaTenio MpepoCTaBIsSeTCs MPABO 3374aBaTh 00YYAIOUIMMCS JOTIOIHUTEIBHBIE BOIIPOCHI
B PaMKax MPOrpaMMbl AUCHUIUINHBL.

KayecTBeHHast OlleHKa «3aYT€HO», BHECCHHAsI B 3aYETHO-IK3aMEHAI[MOHHYIO BEIOMOCTb, SIBJIS-
eTcs Pe3ynbTaTOM YCIEIIHOTO YCBOEGHUS y4eOHOro MaTepuara.

Pe3ynpraT 3auera BBICTABISETCS B 3a4€THO-IK3aMEHALIMOHHYIO BEZIOMOCTD B JICHBb ITPOBEACHUS
3ayeTa B IPUCYTCTBUH CaMOI'0 00YyJaroIerocs.

[IpenonaBaTenu HeCYT MEPCOHABHYIO OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTh U TOYHOCTH BHE-
CEHHUs 3aIllucell 0 pe3ysabTaTrax MPOMEKYTOUHOHN aTTeCTallMM B 3a4€THO-9K3aMEHAIIMOHHYIO BEIOMOCTb.

Ecnu oOyyaromuiicst SBUIJICS Ha 3a4eT M OTKa3ajcs OT MPOXOXKJICHUS aTTeCTAllU B CBS3U C He-
MOJIrOTOBJIEHHOCTBIO, TO B 3a4€THO-3K3aMEHAILMOHHYIO BEIOMOCTb €MY BBICTABIISIETCS OLIEHKA «HE 3a-
YTEHO».

HesiBka Ha 3a4eT oTMe4aeTcs B 3a4€THO-2K3aMEHALIMOHHOM BEJJOMOCTH CIIOBAMU «HE SIBHIICS».

Hapymenne 1uCHUIIINHBI, CIMCBIBAHUE, UCIIOJIb30BAaHHE 00YJaIOUIMMUCS HEPA3pPEIICHHBIX TIe-
YaTHBIX U PYKONMCHBIX MaTepHajoB, MOOMIBHBIX TelNe()OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX KOM-
NBIOTEPOB, HOYTOYKOB U APYTHUX BHUJOB JINUYHOM KOMMYHHUKALIMOHHOM M KOMIBIOTEPHOW TEXHHUKHU BO
BpeMs 3aueTa 3anpelieHo. B ciydae HapyuieHus 3Toro TpeOOBaHUS MpenoAaBarenb 00sd3aH ylaluTh
00y4aroIerocst U3 ayIuTOPUH U MPOCTaBUTh €MY B BEJJOMOCTH OLIEHKY «HE 3aYTCHO.

OOyuaronmMcesl, He CAABIIKMM 3a4eT B YCTAHOBJIEHHbIE CPOKH IO YBAaXXUTEIbHON NPUYKMHE, UH-
TMBHTyaIbHBIE CPOKU IIPOBEICHUS 3aUeTa ONpeAesatoTes nupekropom MHcTUTyTA.

OOyuaromiuecs, UMEIOIINE aKaJIEMHUECKYI0 33JJ0OJDKEHHOCTh, CAAIOT 3a4€T B CPOKH, OIpeelis-
emble YHUBepcuTeToM. MHpOpMaIus o JUKBUAAUN 33J0JDKEHHOCTH OTMEYAETCS B AK3aMEHAIMOH-
HOM JIMCTE.

JlomyckaeTcsi ¢ pa3pelieHus: 3aMeCTUTeNs IMPEKTOpa MHCTUTYTA 10 y4eOHOH paboTe J0cpoy-
Has cJjaya 3a4eTa C 3alliChI0 Pe3yJIbTaTOB B 9K3aMEHALIMOHHBIN JIHCT.

WuBanuapsl W nMua ¢ OrpaHUYeHHBIMH BO3MOYKHOCTSIMH 370POBBSI MOTYT C/aBaTh 3a4eThl B
CPOKH, YCTaHOBJIEHHbIE MHIMBHyalbHbIM y4eOHBIM NJIaHOM. VIHBaIMABI M JIMIA C OTPaHUYEHHBIMU
BO3MOKHOCTSIMH 3/I0pOBbsI, UMEIOIINE HApyLUICHUsS OMOPHO-IBUTATEIBHOTO ammnapaTa, AOMYyCKaloTCs
Ha aTTECTAllMOHHBIE UCTIBITAHUS B COIIPOBOKACHNUHU ACCUCTEHTOB-CONPOBOXKIAIOIINX.

[Ipouenypa npoBeneHUs TPOMEKYTOUHOM aTTeCTAllUU ISl OCOOBIX cllydaeB u3joxkeHa B «[lo-
JOXKEHUH O TEKYIIeM KOHTPOJIE YCIIEBAEMOCTH M IPOMEKYTOUYHOM aTTecTaluMy oOydaroIuxcs IO
OIIOIl OGakanaBpmara, crneuuanutera u Marucrparypsl» OPI'BOY BO HOxHo-Ypanbckuii [AY
(IOYpI'AV-I1-05-97/04-22 ot 30.08.2022 r.).

OLleHOYHBIE CPEJICTBA Kox u HaumenoBanue

Ne WHAUKATOPa KOMIIE-
Bomnpocs! k 3auery

TEHLINH
1 | 1. Arpoxumus, Kak HayKa, ee 3a7a4u, MPeMET U METO/Ibl UCCIICIOBAHMUSI. W-1omx-1
2. cTopus pa3zBUTHS arpOXMMUYECKUX 3HAHUH. Hcnonp3zyeT OCHOB-
3.Bo3nyiiHoe ¥ MoYBEHHOE MUTAHUE PACTEHUH. HBIE 3aKOHBl €cTe-
4. CoBpeMEHHOE MPEACTABICHUE O MEXaHU3MaX MOMIOLIEHUS 3JIEMEHTOB | CTBEHHOHAYYHBIX

MMUTaHUS PACTCHUSMH.
5. ConepxaHue B paCTEHHSIX U BBIHOC C YPOKaeM CeIbCKOXO03SICTBEH-
HBIX KYJIBTYp 3JIEMEHTOB IMUTaHUS.

6. [TonsiTie MakpO3JIEMEHT MUTAHUS PACTEHUH, UX POJIb B MUTAHUU U
MPOAYKTUBHOCTH PACTEHHUI.

IUCLUUIUIMH JJIs  pe-
IICHUS] CTaHAAPTHBIX
3amad B oOnactu ar-
POHOMHH C TIpUMe-
HEHHEeM HH(OpMaIu-
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7. IloHsAiTHE MUKPORJIEMEHT MUTAHUS PACTEHUM, UX POJIb B MUTAHUH U
MPOAYKTUBHOCTH PACTEHHUI.

8. BinusiHME BHEIIHUX YCJIOBUM CPEbl HA TOTJIOMICHNUE DJIEMEHTOB IUTA-
HUS PACTEHUSIMHU.

9. MuHepanbHas 4acTh MTOYBBI U €€ 3HAYEHNE B IUTAHUU PACTCHUM.

10. Oprannueckoe BEIIECTBO MOYBBI U €r0 3HaYEHHUE B IUTAHUU pacTe-
HUU.

11. [lornotutenbHast CioCOOHOCTH M MOTJIOMIAIONINI KOMIUIEKC TOYB, UX
3HAUEHUE B IMTAaHUU PACTEHUM.

12. ArpoXxuMusi KUCJIBIX TIOYB, X METUOPALIHSI.

13. ArpoxuMus COJIOHYAKOBBIX U COJIOHIIOBBIX MOYB, UX MEJIUOpAIIUSI.
14. Knaccudukanusi MUHEpaTbHBIX YI0OpEHUH.

15. OcHOBHBIE PU3NYECKUE, XUMUYECKHE U MEXaHUUECKHUE CBOMCTBA
MUHEpaJIbHBIX YI0OpECHUI.

16. A30T B )KM3HU PacTEHUM, KPYTOBOPOT a30TUCTHIX BELLIECTB B CUCTEME
— «II0YBa — PACTCHUC».

17. Tlpoueccsl aMMoHM(pUKAINK, HUTpU(DUKALNHU, TEHUTpUPUKALIAN —
UX OTPHULIATENIbHAS U MTOJIOKUTENbHAS POJIb B IUTAHUN PACTEHUN a30TOM.
18. Knaccuduxanus a30THBIX yA0OpEHH, CHIPbE 111 IPOU3BOJICTBA,
KpaTKasi XapaKTepUCTHKa.

19. HuTtpaTtHble yaoOpeHus, UX XapaKTepUCTHKA U TEXHOJIOTUS IpUMe-
HEHMSL.

20. AMMOHUITHBIE YI0OpEHUs, UX XapaKTEePUCTHKA U TEXHOJOTHS ITPH-
MEHEHUSI.

21. AMMOHUIHO-HUTpATHbIE yIOOPEHUs, UX XapaKTEPUCTUKA U TEXHO-
JIOTHsI TPUMEHEHHMSL.

22. AMusHble ynoOpeHus, X XapaKTepUCTUKA U TEXHOJIOTUS IPUMEHE-
HUS.

23. Kunakue a30THbIE yIOOpPEHUS, NX XapaKTEPUCTUKA, TEXHOIOTUs
IIPUMEHECHHUSL.

24. ®ochop B )KU3HU PACTEHUH, COIepKaHue U cocTaB (pocdopa B mou-
BE.

25. Knaccudukanus ¢pochopHbIX ynoOpeHHid, ChIpbE A1 MPOU3BOCTBA,
KpaTKasi XapaKTepUCTHKa.

26. BonopactBopumsie pochopHbie yI0OpEHHs, UX XapaKTepUCTHKA U
TEXHOJIOTUS IPUMEHEHUSI.

27. JINMOHO-IIUTPATHO pacTBOpUMbIE pochopHbIE yIOOpEHUs, UX Xa-
PaKTEpUCTHUKA U TEXHOJIOTUs IPUMEHEHHUS.

28. TpynHo pactBopuMbie pochopHbIe yIOOPEHUSs, UX XapaKTePUCTHKA
Y TEXHOJIOTHs IPUMEHEHHUS.

29. Kanuii B )KU3HU pacTEHUH, COAEpKAHUE U COCTAB KaJlus B IIOUBE.

30. Knaccudukanus KanuitHbIX y10OpEeHUA, CHIPhE JIJIs1 TPOU3BOICTBRA,
KpaTKasi XapaKTepUCTHKa.

31. Xnopcoaepxariue KaaduiHble YI00OpEeHHUs, UX XapaKTepUCTUKA 1
TEXHOJIOTUSI IPUMEHEHUSI.

32. Kanuiinple ynoOpeHusi, He CoAepIKaIie XJIop, UX XapaKTePUCTUKA U
TEXHOJIOTUS IPUMEHEHUSI.

33. Knaccudukanust KOMIUIEKCHBIX YIOOPEHHH, MX KpaTKas XapaKTepHu-
CTHKA, TEXHOJIOTUSI IPUMEHEHUS.

OHHO-
KOMMyHI/IKaI_II/IOHHBIX
TEXHOJIOTUH

[IIkana u KpUTEpUU OLIEHUBAHMS OTBETA O0YUAIOIIETOCs MPEICTaBICHbI B TAOIHULIE.
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Hlkana Kpurepumn oneHuBanus

3HAHUC MPOTPaMMHOTO MaTCpHralia, yCBOCHUC OCHOBHOH U I[OHOHHHTGHBHOﬁ
JUTEPaTyphl, PEKOMEHIOBAHHOW MPOrpaMMOHN TUCIUILINHBI, MPaBHILHOE
PCHICHUC 3aaa4un (,Z[OHyCKaeTCH HaJIMYUEC MaJIO3HAYUTCIIBbHBIX OI_HI/I60K NI
HEIOCTaTOYHO TIOJTHOE PACKPBITHE COJIEpKaHNE BOIIPOCA, UITH MOTPEITHOCTD
HENPUHLIUIINAIBHOIO XapaKkTepa B OTBETE HAa BOIIPOCHI).

JIOTIOTHUTEIBHBIM YCIIOBHEM TOJTYYCHHSI OLIEHKU «3a4TEHO» MOTYT CTaTh
XOpOIIIKe MOKa3aTeld B X0/Ie MPOBEACHHS TEKYIIET0 KOHTPOJISI U CHCTeMa-
TUYECKasi aKTUBHAs paboTa Ha YUCOHBIX 3aHSITHSIX.

OlleHKa «3aU4TEHO»

npoOenbl B 3HAHUSX OCHOBHOTO MPOrPAaMMHOTO MaTepHaia, IPUHIUITHAIb-

O1LeHKa «HE 3aU4TCHO»
HbIC ONTMOKH MPU OTBETE HA BOMPOCHI.

4.2.2. DK3aMeH

DK3aMeH sBJsieTcss (POPMOIl OIIEHKM KayecTBa OCBOCHHS OOYyJaronIuMCsi OCHOBHOM Mpodeccro-
HAJIbHOW 00pa30BaTeNbHOIM MPOrpaMMBl 1O pasfenam AUCHUIUTUHBL. 1o pe3ynbraTtam sk3ameHa o0y-
YAFOIIEMYCsl BBICTABIISICTCS OIEHKA «OTIIHYHO», «XOPOIIO», «yIOBICTBOPUTEIHLHO» HIIH «HEYIOBIIC-
TBOPHUTEIHHO».

DK3aMeH MO JUCUUIUIMHE MPOBOJUTCS B COOTBETCTBUU C PACHUCAHHEM MPOMEXKYTOYHOU arTe-
CTallMU, B KOTOPOM YKa3bIBa€TCS BPEMsI €ro MPOBEICHUS, HOMEpP ayAUTOPUH, MECTO MPOBEIICHHS KOH-
CyJbTallMK. YTBEpKICHHOE pacluCaHUE pa3MellaeTcss Ha MH(GOPMALMOHHBIX CTEHJaX, a TaKKe Ha
ouIManTEHOM caiiTe Y HUBEPCUTETA.

YpoBeHb TpeOOBaHUIA IS TPOMEKYTOYHON aTTECTAIIMK O0YYArOIIMXCS YCTaHABIMBAECTCS pado-
Yeil mporpaMMoi AUCHUUIUIMHBI U JJOBOJUTCS 0 CBEICHUS 00yJalOIIMUXCs B HaYalle CeMecTpa.

DK3aMeHBbl TPUHUMAIOTCSA, KaK MpaBmiio, Jekropamu. C paspemnieHus 3aBeayroimero kadeapou
Ha 9K3aMeHE MOXKET MPUCYTCTBOBATH MPEIoiaBaTeb Kaeapsl, MPUBICUYCHHBIN I TTIOMOIIH B MpHE-
Me sK3aMeHa. B ciiydae OTCYTCTBUS BEIyILEro MpernojaBaTelis 3K3aMeH MPUHUMAETCs MpernoaBaTe-
JieM, Ha3HauYEHHBIM PacIopsHKEHUEM 3aBeAYIOIero Kadeapoid.

[TpucyTcTBHE Ha 3K3aMeHe MpernoaaBareseil ¢ npyrux kadenp 6e3 COOTBETCTBYIOIIETO PacIo-
PSDKEHHUS! PEKTOpa, MPOpEeKTopa Mo yueOHON W BOCIIMTATeNIbHOW paboTe uin aupekTopa MHcTUTyTa He
JIOTTYCKaeTCsl.

Jlis mpoBeeHNs dK3aMeHa BEYyIIUi MpernojaBaTellb HaKaHyHE MOJydaeT B JTUPEKTopaTe 3a-
YEeTHO-3K3aMEHAIIMOHHYIO BE€IOMOCTb, KOTOpasi BO3BpAIIAeTCs B AUPEKTOPAT MOCIe OKOHYAHUS MEpo-
NPUATHUS B IEHb IPOBEJCHUS YK3aMeHa WM YTPOM CIICAYIOIIETO AHS.

DK3aMeHbI IPOBOASATCS MO OUIeTaM B YCTHOM WJIM MMCBMEHHOM BHUJE, MO0 B BUAE TECTHPOBA-
HUS. DK3aMEHAIMOHHBIE OMIIETHI COCTABIIAIOTCSA MO YCTAaHOBICHHOH (hopMe B COOTBETCTBHH C YTBEP-
XKJICHHBIMU Kadepoil 5K3aMEHAllMOHHBIMU BOMPOCAMH W YTBEPXKAAIOTCS 3aBeAyIOIUM Kadeapoin
eXeromHo. B ounere copepkutcst He 6oee 3 BOMPOCOB.

DK3aMeHaTOpy MPeAOoCTaBIsIeTcs MPaBo 3aJaBaTh BOIPOCHI CBEpX OMIeTa, a TaKKe IOMUMO TEO-
PETHYECKHUX BOMPOCOB JaBaTh JJISl PEIICHHs 3a/1a4dl M MPUMEPHI, He BBIXOSIINE 32 PAMKH PO ICH-
HOTO MaTepHalia o W3y4aeMol AUCUUILINHE.

3HaHUs, YMEHHUSI M HaBBIKM OOYYaIOLIMXCS ONPENENSIOTCS OICHKAMU «OTJIMYHO», «XOPOLIO»,
«YIOBJIETBOPUTEIIbHO», «HEYJOBIETBOPUTEIHHO» M BBICTABJISIOTCS B 3a4€THO-IK3aMEHALIMOHHYIO Be-
JIOMOCTB 00YyYaroerocst B IeHb 9K3aMeHa.

[Ipu mpoBeneHHHM YCTHOTO 2K3aMeHa B ayJIUTOPHH HE JIOJDKHO HAXOIUThCA Oosiee 6 oOyuaro-
IIUXCSL Ha OJHOTO IMPETIo1aBaTellsl.

[Ipu mpoBeneHUN YCTHOTO 3K3aMeHa 00ydJaroluiics BRIOMpaeT 3K3aMEeHallMOHHBIN OUJIEeT B CITy-
YaiiHOM MOPSAKE, 3aT€M Ha3bIBaeT (PaMUIINIO, UMsI, OTYECTBO M HOMEP IK3aMEHAI[MOHHOTO OMIIeTa.

Bo Bpems sk3ameHa oOyuaroluecsi MOTYT MOJb30BaThCS C pa3pelieHusi 3K3aMeHaTopa Ipo-
rpaMMOM TUCIMILUIMHBI, CIIPAaBOYHONH M HOPMATUBHOW JINTEPATYPOH, APYTUMH TOCOOUSMHU U TEXHUYE-
CKHMH CPEJCTBAMHU.

Bpems moAroToBku oTBeTa MpH caade SK3aMeHa B YCTHOW (opMe TOHKHO COCTABIISATH HE MEHEE
40 MuHYT (TI0 JKEJTaHUIO0 00YYalOIIEerocsl OTBET MOXKET OBITh TOCPOUYHBIM). Bpemsi oTBeTa — He Oomee
15 MunyT.
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OOyuaromnuiicsi, UCTIBITHIBAIOIINN 3aTPYAHEHUS TPU MOJATOTOBKE K OTBETY MO BHIOPAaHHOMY UM
OuseTy, UMeeT MpaBo Ha BHIOOP BTOPOro OujeTa ¢ COOTBETCTBYIOIIMM MPOJIEHHEM BpEMEHH Ha MOJ-
roToBky. [Ipu okoHUaTEeNTFHOM OIICHMBAHUHU OTBETA OLIEHKA CHM)KAETCS Ha oJuH Oasul. Beinaua TpeTsb-
ero Ousera He pa3peraeTcs.

Ecnu oOyuaronuiicst sBUJICS Ha K3aMEH, U, B35IB OWJIET, OTKA3aJICs OT MPOXOXKICHHS aTTeCTaI[H
B CBSI3U C HEMOJATOTOBJIEHHOCTBIO, TO B BEJJOMOCTH €MY BBICTABIISIETCS OLICHKA «HEYIOBJIETBOPUTEIb-
HO».

Hapymenre nucuuIInHbl, COUCHIBAHKUE, UCIIOJIb30BAHUE O0YYaIOMIMMHUCS HEpa3pelIeHHbIX Ie-
YaTHBIX U PYKONMCHBIX MaTepHajoB, MOOMIBHBIX Tele(OHOB, KOMMYHHKATOPOB, TUIAHIIETHBIX KOM-
MBIOTEPOB, HOYTOYKOB U JPYTUX BUJIOB JIMYHOM KOMMYHUKAIIMOHHOW M KOMITBIOTEPHON TEXHUKHU BO
BpeMs aTTeCTA[MOHHBIX MCIIBITAaHU 3amnpeiieHo. B ciydae HapymeHus 3Toro TpeboBaHus MpenoaBa-
Tenb 00s3aH yJAIUTh 00YyYaroerocst U3 ayAUTOPUH U IPOCTAaBUTh EMY B BEIOMOCTH OIICHKY «HEYA0-
BJIETBOPUTEIILHO.

BricTaBiieHne OLEHOK, MOJIYYEHHBIX IPH MOJBEICHUM PEe3yIbTaTOB MPOMEKYTOUYHOM aTTecTa-
IIUH, B 3aYETHO-IK3aMEHAI[MOHHYIO BEIOMOCTb IMPOBOIUTCS B MPHUCYTCTBUU CaMOTO OOYYarOIIETrOCs.
[IpenonaBaTenn HECYT NEPCOHAIBHYKO OTBETCTBEHHOCTh 3a CBOEBPEMEHHOCTh M TOYHOCTh BHECEHUS
3aIuced 0 pe3ynbTaTax MPOMEKYTOYHON aTTECTALUU B 3a4€THO-IK3aMEHALMOHHYIO BEIOMOCTb.

HesiBka Ha 3K3aMe€H OTMEYAEeTCs B 3a4ETHO-3K3aMEHALMOHHOW BEIOMOCTH CIIOBAMU «HE SIBUJI-
Csa».

Jlns oOydaromuxcsi, KOTOpble HE CMOTIJIM ClIaTh 3K3aMEH B YCTaHOBJIEHHBIE CPOKHU, Y HUBEpPCHU-
TET yCTAaHaBIMBAET IEPUOJ JMKBUAALUHU 3aJ0JDKEHHOCTU. B 3TOT mepuoj mpenopaBaTenu, NpUHU-
MaBlINE SK3aMEeH, JODKHBI YCTAaHOBUTh HE MEHee 2-X JHe, Korna oHu OynyT MpUHUMATh 3a/10JKEH-
HocTu. MH(popMaIyst o TMKBUAALNY 33/10JDKEHHOCTH OTMEYAETCSI B 9K3aMEHAIIHIOHHOM JIUCTE.

OO6yyaromumcsi, MOKa3aBIIUM OTJIMYHBIE U XOPOIIUE 3HAHUS B TEUCHHE CEMECTpa B XOJE IO-
CTOSTHHOTO TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH, MOKET OBITh IPOCTaBJICHA IK3aMEHAIIMOHHAsI OLEHKA
JOCPOYHO, T.€. 6e3 ciaauu sk3aMeHa. OleHKa BHICTABISETCS B SK3aMEHALIMOHHBIN JTUCT WIK B 3a4E€THO-
9K3aMEHALIMOHHYIO BEIOMOCTb.

WNHBanuapl 1 nuna ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMHU 37J0POBbSl MOTYT C/IaBaTh 3K3aMEHBI B
MEKCECCHOHHBIN TIEpHO/] B CPOKH, YCTAaHOBJICHHbIE HHANBHUYaTbHBIM YU€OHBIM TNIaHOM. MHBamUAbI 1
JMIA C OTPaHUYEHHBIMH BO3MOKHOCTSMH 3J0POBbS, UMEIOIINE HAPYIIEHUs OMOPHO-ABUTATEIBHOIO
anmapara, [JOMYCKalOTCs Ha aTTECTAlMOHHBIE MCIBITAHUS B CONPOBOXKJIEHUU ACCHUCTEHTOB-
COMPOBOXKIAIOIINX.

[Ipouenypa npoBeneHus TPOMEXKYTOUHOM aTTeCTAllUU JJisi 0OCOOBIX clydaeB u3joxkeHa B «[lo-
JIO)KEHUU O TEKYIEM KOHTPOJIE YCIIEBAEMOCTH M IMPOMEKYTOYHOW aTTecTaluu O0y4arouuxcs o
OIIOIl oOGakanaBpmara, crneuuanurera u Marucrparypsl» OPI'BOY BO HOxuo-Ypanbckmii [AY
(FOVYpI'AVY-I1-05-97/04-22 ot 30.08.2022 1.).

Ol1IeHOYHBIE CPEICTBA Kon n HaumeHoBaHue
WHJUKaTOpa KoMIe-
Bonpocsl k 3x3ameny
TEHLIUH
1. Arpoxumus, Kak HayKa, €€ 3aJa4u, MPeIMET U METO/Ibl UCCIICIOBAHMUS. WJI-1omnx-1
2. Hcropus pa3zBUTHA arpOXMMUYECKUX 3HAHUM. Hcnonp3yeT OCHOB-
3. Bo3aymHoe ¥ NOYBEHHOE NUTAaHUE PACTEHUH. HBIE 3aKOHBI €cTe-
4. CoBpeMeHHOE MPEACTaBICHUE O MEXaHU3MaX MOIJIONIEHUS AJIEMEHTOB | CTBEHHOHAYYHbBIX
MUTAHUS PACTCHUSMH. JUCUUIUIAH ISl pe-
5. CopaepxaHue B paCTEHUSIX U BBIHOC C YPO’KAEM CEIIbCKOXO03MCTBEH- LIEHUSI CTaHJAPTHBIX
HBIX KYJIBTYp 3J€MEHTOB MUTAHUSA. 3amad B o0jacTu ar-
6. IloHATre MakpoOd3JIEMEHT MUTAaHUS PaCTEHUH, UX POJIb B MUTAHUU U POHOMHMHM C TpHUMeE-
MPOJIYKTUBHOCTU PACTECHUH. HeHueM wuHpopmanm-
7. TloHsiTHE MUKPOAJIEMEHT MUTAHUS PACTEHUH, UX POJIb B MUTAHWUU U OHHO-
MPOJIYKTUBHOCTU PAaCTCHUMH. KOMMYHUKAIIMOHHBIX
8. BimsiHME BHEIIHUX YCIOBUM CpPEbl HA MOTJIONIEHUE 3JIEMEHTOB MUTA- | TEXHOJIOTHH
HUS PACTCHUSIMU.
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10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.

24.
25.

26.

27.

28.

29.
30.

31.

32.

33.

34.
35.

36.
37.
38.

39.
40.

MunepasnbHas 4acTh MOYBBI U €€ 3HAU€HHE B TUTAHUH PACTEHU.
Opranuyeckoe BEeIecTBO MOYBBI ¥ €r0 3HAYEHUE B MUTAHUU PACTCHHM.
[TornoruTenbHast CIOCOOHOCTH U MOTJIOMIAIOIINN KOMILIEKC [TOYB, UX
3HAUEHUE B MUTAHUU PACTECHUH.

ATpOXHMHSI KUCIIBIX TTOYB, UX METHOpAIHS.

ATpOXHMHSI COJIOHYAKOBBIX M COJIOHIIOBBIX ITOYB, UX MEIHUOPAITHSI.
Knaccudukanus MUHEpaTbHBIX YI0OpEHUH.

OcHoBHBIE pU3NYECKHUE, XUMHUUECKUE U MEXaHUYECKUE CBOMCTBA MU-
HEepaJIbHBIX yI00peHU.

A3OT B )KM3HHU pPaCTEHHH, KPyrOBOPOT a30TUCTHIX BEILIECTB B CUCTEME —
«TI0YBA — PACTECHUE.

[Iponieccsl aMmMmoHuHKaiu, HUTPUDUKAITIH, TSHUTPUDHUKAITAN — X
OTpUIATENIbHAS U TIOJIOKUTENbHAS POJIb B MUTAHUN PACTEHUN a30TOM.
Knaccudukanus a30THBIX YA0OpeHUH, ChIPhE 1Sl MPOU3BOACTBA,
KpaTKasi XapaKTepUCTHKA.

HuTtpatHble ynoOpenus, uX XapakKTepUCTHKA U TEXHOJIOTHUS IPUMEHe-
HUSL.

AMMOHMUITHBIE yTOOpEHHS, UX XapaKTePUCTUKA U TEXHOJIOTHSI pUMe-
HEHMSL.

AMMOHUITHO-HUTpATHBIE yIOOpEHUS, X XapaKTEpPUCTHUKA U TEXHOJIO-
TUS IPUMEHEHUSI.

AMuHbIEe yIOOpEHUS, UX XapaKTEPUCTUKA U TEXHOJIOTHS IPUMEHEHUSI.
Kunkue a30THBIC YIOOPEHHSI, UX XapaKTEPUCTUKA, TEXHOJIOTUS TIPH-
MEHEHHUSI.

docdop B )KU3HU pacTeHUH, coiepkaHue U cocTaB pocdopa B mouse.
Knaccudukanust pocopHbIXx ynoOpeHu, ChIphE 11 MPOU3BOJICTBA,
KpaTKasi XapaKTepPUCTHKA.

BonopactBopumeie ¢pochopHbIe yI0OpeHHs, X XapaKTEPUCTHKA U
TEXHOJIOTUS] IPUMEHEHUSI.

JlumoHo-IMTpaTHO pacTBOpUMBIE GoChHOpPHBIE YIOOPECHHMS, HX XapaK-
TEPUCTUKA U TEXHOJIOTHSI IPUMEHEHHUSI.

TpynHo pactBopuMbIe pochopHBIE YIOOPEHHUS, UX XapaKTEPUCTHKA U
TEXHOJIOTUS] IPUMEHEHUSI.

Kanuii B )KkU3HU pacTeHMil, COJIepKaHUE U COCTaB Kaus B MOYBE.
Knaccudukanus kanuiHbeIX ynoOpeHui, ChIpbE 1715 TPOU3BOCTBA,
KpaTKasl XapaKTepUCTHKA.

Xnopconepkaiue KaIuiHble yI00peHus, UX XapaKTepUCTHKA U TeX-
HOJIOTUSI TPUMEHEHUS.

Kanuitabie ynoOpenusi, He coepKaliie XJiop, UX XapaKTeprucTuKa U
TEXHOJIOTHS IPUMEHEHUSI.

Knaccudukanus KOMIIEKCHBIX yI00pEHUH, UX KpaTKasi XapaKTepH-
CTHKa, TEXHOJIOTUS IPUMEHEHHUS.

MukpoynoOpeHusi, UxX 3Ha4YeHHE U TEXHOJIOTUSI IPUMEHEHUSI.
Knaccudukanus oprannueckux yao0peHuid, uX 3HaYeHUE B 3eMIIeIe-
Y.

[ToncTunoYHBINA HABO3, TEXHOJOTUSI IPUTOTOBJICHHUS, XpaHEHUS 1
ycnoBus 3G(HEKTUBHOTO UCTIOTB30BAHUSI.

becroacTuiounblii HaBO3 — COCTaB, CBOMCTBA U YCIOBHS 3 ()EKTUBHO-
T'0 UCIIOJIb30BaHUS.

[ITrunii TOMET — cocTaB, XpaHEHUE U PUMEHEHHE.

Cunepanbubie ynoopenusi. Coiaoma Kak OpraHHuecKoe yao0peHue.
KomnocTsl — Buibl, COCTaB, TEXHOJIOTUS IPUTOTOBJICHUS U IPHUMEHE-
HUsI B KQUECTBE OPTaHUYECKUX YI0OpEHHUH.
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41. Topd, canmponenut — BUJIbI ¥ THITBI, TEXHOJIOTHS MPUTOTOBJICHUS U UC-
MOJIb30BAHUS B KAUECTBE OPTAHUYECKUX YIOOPECHUHN.
42. He TpaauiinOHHBIC BUIBI OPTaHUIECKUX yIOOPEHUI.

Tpertuii Bonpoc 0u1eTa — pelieHue 3a1a4u, 0a30Bbie IPUMeEpPbI:
1. Coneprxanue a30Ta B 3epHE SPOBOM MIIEHUIIBI IPU YOOpKe cocTaBmio 1,8
%, BnaxxHOCTb — 21 %. KakuMm Oynet conepkaHue a30Ta Ipu CTaHIapTHOMN
Braxknoctu (14 %)?
Omeem: 1,96 %
2. IIpu y6opxke Ha Tok goctabiieHo 50 T 3epHa ¢ BiIaxHOCThIO 28 %. [Tocne
10pabOTKU BIAXHOCTh YMEHBLIMIACH 110 15 %. OnpenenuTs Maccy 3epHa
MoCJIe MOAPAOOTKH.
Omeem: 42,4 m
3. ns mogkopMku 3amanupoBainu 15 % pacTBOp MOYEBHUHBI U YCTAHOBUIIN
pacuéruyro Hopmy 30 kT a.B./ra. Paccuntath 00bEéM pacTBopa Ha Ira.
Omeem 369,6 i/2a
4. Ha xako¥ Mo1aj M MO>KHO MPOBECTH a30THYIO0 BHEKOPHEBYIO MOJKOPMKY
03UMO MIICHUIIBI, €CTIU T0NyCTUMAasi KOHIIEHTPALUs paCTBOpPa BHOCUMON MO-
ueBMHHI cocTaBiseT 20 %, B Hanuuuy uMeetcs 120 M> BOJIBI M HOpPMA TOI-
kopMmku 30 kr A.B./ra.
Omeem: 459,8 ca
5. OnpenenuTh 103y MOYEBUHBI 1 aMMo(doca B pu3nueckoM Bece Moj yposKai
CaxapHOU CBEKIJIbI, €CIIM PEKOMEHI0BaHO BHECTU N70P100.
Omeem: ammogpoc — 200 xe/2a, mouesunvl — 109 ke/ea
6. Ilepen moceBoM 371aKOBOM MHOTOJIETHEN TPaBbl pEKOMEH0BaHO BHECTH Nog
P100 Kso. B Hanmmuum nmeercs aMmmuadHasl cenmurpa, aMmMo(oc U XJIOPUCTHIN
kanuil. OnpeaenuTs 103y UX BHECEHUS Ha 1 ra.
Omeem: ammopoc — 200 xe/ea, ammuaunas cenrumpa — 206 xe/ea, xnopucmolil
kanuu — 83 ke/ea
7. OnpenenuTh HOPMY J1.B. YAOOPEHUH, €CJIH MO/ IPOBYIO MIIIEHUITY Ha TUIO0-
mrans 100 ra BHecnu 15 T ammodoca, 10 T XJTOpuCTOro Kalmus U 5 T MOYCBUHBI.
Omeem: N3sP75Kso
8. YCcTaHOBUTH HOPMY YIOOpEHUH B KI/Ta JEHCTBYIOMIETO BEIIECTBA, €CIIH MO/
KyKypy3y Ha miomaab 200 ra 6su10 BHEceHO 50 T ammodoca u 30 T amMuay-
HOU CEJIUTPHI.
Omeem: N76Pj2s
9. lns monyueHus MIaHUPYEeMON ypoxKaiHOCTH HeoOXouMo Ha rionaas 500
ra BHECTH 45 T AEHCTBYIOIIETro BEIIeCTBa a30THBIX yaoopenuii u 30 T neit-
CTBYyIOIIIETO BemecTBa pochopHbIX yaoOpeHuil. B xo3siicTBe nMeeTcss aMMu-
agyHas cenmarpa 150 T, 45 T MoueBUHBI. CKOJIBKO HEOOXOIUMO MPUOOPECTH
ammodoca u 1BoitHoro cynepdocdara, YTOObI YAOBIETBOPUTH MOIHYIO 10-
TpEOHOCTH B YIOOPEHUSX.
Omeem: 60 m 0soiinoco cynepgocghama
10. ITox mymanupyeMbIid yposkaid spoBOi mineHuIbl B 2 1/ra Tpedyercs 100
Kr/ra 1.B. pochopHBIX ynoOpeHuid, n3 KoTophix 70 Kr/ra peKOMEH/I0BaHO BHE-
CTH OCEHBIO 1o 3506 1 30 Kr/ra B psiAKK TpH noceBe. ONpeaenuTh 103y OC-
HOBHOTO U PSIIKOBOTO BHECEHHUS IBOMHOTO cynepdocdara.
Omeem: 0o nocesa — 143 ke/2a, noxanvro — 61 k2/2a

[Ikana u KpUTEpUN OLIEHUBAHMS OTBETA O0YYAIOIIETOCs MPEACTABICHBI B TAOIHULIE.
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HIkanaa

Kpurepun oueHuBanus

OrneHka 5
(oTIHMYHO)

- 00yJaroIUICs TIOJTHO YCBOWI YUeOHBIN MaTepua;

- TIOKa3bIBA€T 3HAHNE OCHOBHBIX MOHATUN TUCIHUIUIMHBI, TPAMOTHO MOJb-
3yeTcsl TEPMUHOJIOTHEH;

- TIPOSIBJISIET YMEHUE aHAIM3UPOBATh U 00001aTh HHPOPMAIIUIO, HABBIKH
CBSI3HOTO OIMCAHUS SIBJICHUI U MPOIECCOB;

- JIEMOHCTPUPYET YMEHME M3J1araTb Marepual B ONpeAeJeHHON Jloruye-
CKOM TIOCIeI0BATEIBHOCTH,

- TIOKa3bIBa€T YMEHUE UIUTIOCTPUPOBATH TEOPETUUECKUE MOJIOKEHUS KOH-
KpPETHBIMU TIPHUMEPAMU;

- IEMOHCTpHUPYET CPOPMUPOBAHHOCTh U YCTOWYUBOCTh 3HAHUM, YMECHHUI
Y HaBBIKOB;

- MOTYT OBITH JAOMYIIEHBI OJHA—/IBE HETOUHOCTH MPHU OCBEIIEHUH BTOPO-
CTENEHHBIX BOIIPOCOB.

Onenka 4
(xopor1o)

- OTBET YJOBJIETBOPSET B OCHOBHOM TPEOOBAHUSIM Ha OLIEHKY «5», HO IIPH
3TOM UMEET MECTO OJIUH U3 HEJIOCTATKOB:

- B YCBOCHHMH Yy4eOHOro MaTepuaia JOMyIIeHbl IPOOebl, HE NCKa3UBIINE
cofiepKaHHE OTBETA;

- B M3JIOXKEHUU MaTepHasia JoNyleHbl He3HAYUTEIbHbIE HETOYHOCTH.

Onenka 3
(YIOBIETBOPUTENHHO)

- 3HAaHWE OCHOBHOTO MPOTPAMMHOI0 MaTepuaga B MUHUMAIBHOM 00BEME,
MOTPEIIHOCTH HENPUHLUIINAILHOIO XapaKTepa B OTBETE Ha HK3aMEHeE:
HETIOJHO WJIM HETIOCJIE0BATENbHO PACKPBITO COAEpKaHUe MaTepuaa, HO
MOKa3aHo 00I1lee MOHUMaHKEe BOIPOCOB;

- UMETUCh 3aTPYAHCHUS WU JOMYIIECHBI OMUOKHA B OMPEICICHUN TTOHSI-
TUW, UCTIONB30BAaHUM TEPMHUHOJIOTHH, ONMHMCAHUU SIBICHUHM U MPOIIECCOB,
UCIIPaBJIEHHBIE MOCTIE HABOASIINX BOIIPOCOB;

- BBISBJIEHA HEAOCTaTOYHAs CQOPMHUPOBAHHOCTh 3HAHWUN, YMEHUN H
HABBIKOB, 00YJAIOMIMIICS HE MOKET MPUMEHUTh TCOPHIO B HOBOM CHTYa-
07078

Ouenka 2
(HEyIOBJIETBOPUTEILHO)

- Ipo0OeITbl B 3HAHHSIX OCHOBHOTO MPOTPAMMHOTO MaTepualia, MPUHIUIIH-
aJIbHBIC OTMOKY TIPY OTBETE Ha BOIIPOCHI;

- OoOHapy)XeHO HE3HAaHWE WM HEMOHMMaHue OOoJbIIel Wi Hambosee
Ba)XHOH yacTh y4eOHOTO MaTepHuaa;

- JONyIIEHBbl OMMOKH B OINPEACTICHUN TOHATUN, TMPH HCIOIH30BAHUH
TEPMUHOJIOTHH, B OTIMCAHHH SIBIICHUH M TIPOIIECCOB, KOTOPHIC HE HCIPAB-
JIEHBI TIOCIIE HECKOJIBKHUX HABOJISIINX BOIPOCOB;

- He C(pOPMHPOBAHBI KOMIIETCHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIIHEC
3HAHUS, YMEHUS U HABBIKU.

4.2.3. KypcoBas paboTa / KypcoBO# IPOEKT

Kypcogas pabora / KypcoBOI MpOEKT HE MPEAYCMOTPEHBI YICOHBIM TIJIAHOM
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