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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 T0JDKEeH
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

KonuuecTBo 1yacos
Bun yuebHo# paboThl ouHas hopma
o0yJeHus
KonTakTHas padora (Bcero), 96
B TOM 4HCJI€e MPAKTHYeCKas MOJAT0TOBKA
B Tom umncne:
Jlextmm (JI) 28
[Ipaktnueckue 3ansatus (113) -
JlaGopatopusble 3ansatus (JI3) 68
CamocrosiTesibHas padora ooyuawuuxcsi (CP) 57
KouTpoJb 27
HToro 180
3.2. PacnpenesieHue yueOHOIro BpeMeHH 10 pa3jejiaM U TeMaM
B ToMm uncne -
KOHTaKTHas pabota =
Ne HaumenoBanue pasnena u Bcero D §
TEMBI TeEM 4acoB CP =
J J3 113 v/
4
1 2 3 4 5 6 7 8
Beenenue 2 2 - - 0 X
Paznen 1 XuMuueckuii cCOCTaB M MUTAHUE PACTEHUN
XUMUYECKUU COCTAB U TH-
1.1 . 28 4 18 - 6 X
TaHUE pacTeHUN
Pa3nen 2 CpolicTBa MOYBBI U XMMHUYECKAsl MEIHOPALUs B CBSI3U C MIUTAHUEM PACTEHUHN U
MIPUMEHEHUEM YI0O0pEeHMI
CaoiicTBa MOYBBI B CBS3U C
2.1 | nuTaHWEM pacTEHHI U TIPU- 28 4 18 - 6 X
MEHEHHEM YAO0OpeHHi
Xumuyeckas MeJmopanus
2.2 | mo4B (M3BECTKOBAHHUE U 12 2 6 - 4 X
TUIICOBAHHE)
Paznen 3 MunepasibHble yA0OpeHUs
3.1 | A3otHble ynoOpeHus 12 2 4 - 6 X
3.2 | ®ochopHbie y1oObpeHus 12 2 4 - 6 X
3.3 | Kanuiinele ynoOpeHus 11 2 4 - 5 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 " 6 ’ ’ i ) X
pUMEHEHHsI y100peHui

59 DKOJIOTHYECKHE ACTIEKTHI 6 ’ ’ i ) X
IpUMEHEHHsI y100peHui
KoHTtpounb 27 X X X X 27
O611ast TPyA0EMKOCTh 180 28 68 - 57 27

4. CprRTypa H COACPKAHUE TUCHUIIJIMHBI, BKIIYAKIIEE MTPAKTHYCCKYIO IOATOTOBKY

[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.

[IpakTudeckass MOArOTOBKA MOXKET BKIIOUATh 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 MeJIHOPALUS B CBA3M ¢ MMTAHNEM PACTEHUI H
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 MPEBPAILIEHNN MUTATENbHBIX BEIECTB U MOBBIIIEHUH 3()PPEKTUBHOTO aKTyaIbHOIO IJI010-
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 IUTAHUU PACTEHUH, Ipe-
BpamieHun ynoOpenuii. OCHOBHBIE 3aKOHOMEPHOCTH B3aMMOJICHCTBHS YIAOOpPEHUH, MEIHOPAHTOB W
pacTeHuil ¢ TOYBEHHBIM MOTJIOUIAIOIUM KOMIUIEKcoM. OOMEHHOE U HEOOMEHHOE MOTJIOIIEHUE MTOYBOM
KaTHOHOB. EMKOCTB MOTJIOIIEHHS M COCTAB MOIJIOMIEHHBIX KATHOHOB B pa3HbIX MoyBax. OOMeHHOE 1o-
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

Haso3z.3naueHne HaBo3a M JApPYTUX OPraHUYECKUX YAOOpEHUN B TOBBIIICHUU YpOXKaeB
CEeNTbCKOXO3SMICTBEHHBIX KYJIBTYp, CO3JaHMM Oe3faeuuuTHOro OanaHca ryMmyca M perylupoBaHUU
OMOJIOrMYecKHUX MpoleccoB B mouBe. HaBo3 Kak MCTOYHUK 3J€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 TOJJAEPKAHHUS M YBEIHUYEHHUS 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.

4,5
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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.

11

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
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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.

13

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.

14

JKOJIOTHYeCKHe U IKOHOMHYECKHE ACHEeKTbl mpuMeHeHusi ynoOpenuii. Co-
JIep>KaHNe TOKCUYHBIX BEIIECTB, MPUBOISIIMX K 3arPS3HEHUIO OKPYXKAIOIIEH cpe-
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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 28 [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 3
OCHOBa yCTpaHeHI/IH OTpI/II_IaTe.HBHOI‘O IIOCJIICACTBUA HUX HaA HO‘IBy, paCTeHI/IH,
YeJI0BEKA U JKUBOTHBIX
Hrtoro 57

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 HOxuo-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. Omnepanunonnas cucrema Microsoft Windows PRO 10 Russian Academic OLP
1LicenseNoLevelLegalizationGetGenuine. Jlunensunonnsiii noropop Ne 11354/410/44 ot 25.12.2018
r.; Ne 008/411/44 ot 25.12.2018 T.

2. OducHsiii naket npuitoxxkenuid Microsoft Office Std 2019 RUS OLP NL Acdmc Jlunen3uon-
HbIi 1orosop Ne 11353/409/44 ot 25.12.2018 r.

3. AntuBupyc Kaspersky Endpoint Security mis OusHeca, JIumeH3noHHBINM m0r0BOp Ne
64/44/5A/22 ot 13.10.2022

11. MaTepuajbHo-TeXHUYecKasi 0a3a, HeoOXoAUMAst 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 KOHCYJIbTALMMI, TEKYIIEr0 KOHTPOJISI K MPOMEXKYTOUHOM artectanuu — 217, 309.

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

ITomemeHus 1J1s1 CAMOCTOATEIBLHOM PadoThI 00y4ar0IMXCS

1. ITomemnieHus Uit caMOCTOATENbHON paboThl oOyyaromuxcst — ayauropust Ne 111a, 108, ochHa-
IIEHHbIE KOMITBIOTEPHON TEXHUKOH C MOJKIIIOYEHUEM K ceTH «VHTepHeT.

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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COJEPXAHME

KomMrieTeH1ium v Ux HHIUKATOPHI, GOpMHUpyEeMbIe B TIPOIECCE OCBOCHHUSI TUCITUTUTHMHBI

[Toxazarenu, KpUTEPUH U IIKaJla OLIECHUBAHUS HHIUKATOPOB TOCTHXKEHUSI CHOPMUPOBAHHO-

CTHU KOMIIETCHIIUHU

TunoBble KOHTPOJIbHBIE 3aJaHUs U (WJIM) MHBbIE MaTepuajbl, HEOOXOIUMBIE ISl OLIEHKH

3HAHWM, YMEHHH, HABBIKOB U (MJIM) OMBITA JEATEIBHOCTH, XapaKTEPU3YIOMUX CHOPMUPO-

BAaHHOCTb KOMIIETEHIIUI B IPOLIECCE OCBOEHUS JUCLUIIINHBI

Meroauueckue Marepuanibl, ONPEACNIAIONINE MPOLEAYPhl OLICHWBAHUS 3HAHWM, YMEHUH,

HABHIKOB W (WJIM) OMbBITA NEATEIHHOCTH, XapaKTEPU3YIOMUX CHOPMUPOBAHHOCTH KOMIIE-

TEHIINHN

4.1. OneHouHBbIE CpelICTBA AJIs IPOBEAEHUS TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH, B TOM
YHUCIIE B MPOLECCe TPAKTUYECKON MTOATOTOBKH

4.1.1. OueHuBaHHe OTYeTa IO JIAOOPATOPHOU paboTe

4.1.2. TectupoBaHue

4.2. [Ipouienypsl 1 OLIEHOYHBIE CPEACTBA JUISI POBEICHUS TPOMEKYTOUHOM aTTecTa-
1005051
42.1. 3auyer

4.2.2. Dk3aMeH
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24
25
31

31
34

1. KomneTeHI MU U MX HHANKATOPBI, GopMHupyeMble B polecce 0CBOCHHUS IMCIHIIHHbI
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OIIK — 1. CnocoOeH pemiaTh TUIIOBBIE 33/1a4H MPOPECCUOHATBLHON JEATEIIbHOCTH Ha OCHOBE 3HAHUHN
OCHOBHBIX 3aKOHOB MAaTE€MaTHMYECKMX M €CTECTBEHHBIX HAyK C INPUMEHEHUEM MH(OpPMAIMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH

Kon n nanmenosa- ®opmupyembie 3YH

Hanmenosa-

HUE UHJIUKATOpa

HUE OLIEHOY-
JOCTHKEHUS KOM- 3HAHUSA YMEHHUS HABBIKU

HBIX CPEICTB

NEeTeHIINH
NJI-1onk-1 Obyuatroumiics OOyuaronmiics Ob6yuatroumiics Texymas arre-
Hcnonb3yer  oc- | AOJDKEH 3HATh OC- | JOJDKEH YMETb | IOJDKEH  BJIAJETh: | CTAIUs:
HOBHBIC 3aKOHBI | HOBHBIE 3aKOHBI | IPUMEHATh OCHOB- | METOJIaMHU M HAaBHI- | - OTYET IO Jia-
€CTECTBEHHOHAy4Y- | €CTECTBEHHOHAYy4- | HbIE 3aKOHBI €CTe- | KaMM TpUMEHEHUus | 6opaTopHOU
HBIX  JUCIMIUIAH | HBIX  JWCIUIUINH | CTBEHHOHAYYHBIX OCHOBHBIX 3aKOHOB | paborte;
TUISt peuieHus | st pelIeHus | TUCIUILUINH JUISL | €CTeCTBEHHOHAy4- | -  TECTHPOBa-
CTAaHIAPTHBIX  3a- | CTAHJAPTHBIX  3a- | peIICHHUS CTaH- | HBIX  JUCIHUIUIMH | HUE
nad B oOsiactu ar- | Aady B OOJacTH ar- | JapTHBIX 3ajad B | IS pelIeHus | - KOHTPOJIbHAs
POHOMUU C TIPUME- | POHOMHUH C TpUMe- | 00JacTh  arpoHoO- | CTAaHJAPTHRIX — 3a- | paboTa
HeHueM wuH(poOpMa- | HeHueM HHGPOpPMa- | MHM C TIPUMEHEHHU- | a4 B obsactu ar- | [Ipomexyrou-
[MOHHO- [IUOHHO- eM HH(pOpPMAIMOH- | POHOMUU C TPUME- | HasE ~ aTTecTa-
KOMMYHHMKAI[MOH- | KOMMYHUKAIlMOH- | HO- HEeHueM wuHpopMa- | Ius:
HBIX TEXHOJIOTHIA HBIX TEXHOJIOTHHA — | KOMMYHUKAIIMOH- | [IMOHHO- - 3a4er,
(b1.0.02-3.1) HBIX TE€XHOJOTMH — | KOMMYHHKAIIMOH- - BK3aMeEH
(b1.0.02-VY.1) HBIX TEXHOJOTUH —
(b1.0.02-H.1)

2. IToka3aTejii, KpUTEPUH U IIKAJIA OLEHUBAHUS UHINKATOPOB JOCTHKEHHSI KOMIIeTeH I
N -1onk-1 Ucnonb3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCHUUILINH ISl pELICHUsI CTaHIapT-
HBIX 33/1a4 B 00JIaCTU arpOHOMHUH € TIPUMEHEHNEM HH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIO-

T
Kputepuu u 1mikana olleHUBaHUS PE3YIbTaTOB 00YUYEHUS MO AUCLUILTHHE
dopmupyembie — — — —
3VH HenocraTouHbii JocraTounsbrit Cpennuit Bricokuit
YpOBEHb YpOBEHb YpOBEHB YpOBEHB
b1.0.02 -3.1 | OGyuarotuiics He | OOyyaromuncs OO6yuarommiics ¢ | OOyvaronuiicss ¢
3Ha€T OCHOBHBIC | cMab0 3HAeT Oc- | He3HAYUTENbHBIMU | TpeOyemoli crere-
3aKOHBI €cTe- | HOBHbIE  3aKOHBI | ONIMOKAMH U OT- | HBIO TOJHOTHL H
CTBEHHOHAyYHBIX | €CTECTBEHHOHAy4Y- | JICTbHBIMH TPOOE- | TOYHOCTH  3HAET
OUCHUIUIMH ~ JUISL | HBIX ~ JUCIHUIUIMH | JJaMH 3HA€T OC- | OCHOBHBIE 3aKOHBI
pelieHus CTaH- | JUIs pElICHUs | HOBHBIE  3aKOHBI | €CTECTBEHHOHAYY-
JapTHBIX 3aJa4 B | CTAHJAPTHBIX 3a- | €CTECTBEHHOHAYY- | HBIX  JAMCLMILINH
o0jacTh  arpoHO- | a4 B OONACTH ar- | HeIX  JUCIUIUIAH | JUIS pelieHus
MUU C TIpUMEHE- | POHOMUU C Tpu- | A pellleHus | CTaHAapTHBIX — 3a-
HUEeM MHGPOpMAI- | MCHEHHUEM WH- | CTAHJAPTHBIX 3a- | Aa4 B o0JacTu ar-
OHHO- dhopmarmoHHo- Jad B 00JacTH ar- | pOHOMHH C TIpH-
KOMMYHHKAIIMOH- | KOMMYHUKAIIUOH- | POHOMHH C TIpPH- | MEHEHUEM WH-
HBIX TEXHOJIOTHI HBIX TEXHOJIOTHI MEHEHUEM UH- | GOpMaAIMOHHO-
dbopMaImoHHo- KOMMYHHKAITUOH-
KOMMYHHKAIIMOH- | HBIX TEXHOJIOTH
HBIX TEXHOJIOTHUI
b1.0.02- V.1 | O6yuatomuiics He | OOydarommiics OO0yuarommiics OO0yuarommiics
yMeeT MPUMEHSTH | CIad0 yMeeT NpH- | yMEeT C HE3Ha4yH- | yMEeT MNPUMEHSTh
OCHOBHBIE 3aKOHBI | MEHATH OCHOBHBIE | TEbHBIMU 3a- | OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYY- | 3aKOHBI ecTe- | TPYJHCHHUSIMHU €CTeCTBCHHOHAYY-
HbIX  JMCHUUIUIMH | CTBEHHOHAYYHBIX | IPUMEHATh OCHOB- | HBIX  JAMCUMILINH
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ISt pelIeHns | TUCUUIUIMH ~ JUIS | HbIe 3aKOHBI ecTe- | JuIs pemieHus
CTaHJApTHBIX 3a- | peIICHUs CTaH- | CTBEHHOHAYYHBIX | CTAHJAPTHBIX 3a-
nad B o0JacTW ar- | JApTHRIX 3aJad B | AMCHUIUIMH  JUIA | Aa4 B oOyacTu ar-
POHOMHU C TIpH- | O0NACTH  arpoHO- | pelIeHus CTaH- | POHOMHUH C TIpHU-
MEHEHHEM WH- | MUM C TIpUMEHe- | TapTHBIX 33/a4 B | MEHCHHEM WH-
(bopmaroHHoO- HUEM uH(poOpMalHu- | 00JIaCTH  arpoHo- | (hopMaIMOHHO-

KOMMYHUKAIIMOH- | OHHO- MHH C TIpUMEHE- | KOMMYHUKAIHOH-

HBIX TEXHOJIOTUN

KOMMYHUKAIlUOH-
HBIX TEXHOJIOTUN

HUEeM WH(popMalu-
OHHO-
KOMMYHUKAaIMOH-
HBIX TEXHOJIOTHH

HBIX TEXHOJIOTUN

b1.0.02 - H.1 | Obyuatommiics He | OOyyaromuiics Obyuatonmiicas ¢ | OOyuarommiics

BJazeeT MeToxaMu | ciabo BiameeTr Me- | HeOOJIBIIMMH  3a- | CBOOOIHO BIIag€eT
N HaBBIKAMHU HpI/I— TOdaMU U HABBI- pr,Z[HeHI/IHMI/I METOaaMHU 158
MCHEHHUS  OCHOB- | KAMU TPUMEHEHUS | BJaJIeeT METOJaMHU | HaBBIKAMHU IpUME-
HBIX 3aKOHOB €CTC- | OCHOBHBIX 3aKOHOB | U HaBBIKaMHU HpH- HCHUA OCHOBHBIX
CTBCHHOHAYYHBIX | €CTECTBEHHOHAy4Y- | MCHCHHS  OCHOB- | 3aKOHOB ecre-
AUCHUIIIINH JUIA | HBIX AUCIHUIIIINH | HBIX 3aKOHOB €CTC- CTBeHHOHay‘-IHBIX

pelIeHus CTaH- | s pEIICHUS | CTBEHHOHAYYHBIX | JUCHHIUIMH  JUIA
JapTHBIX 3a4a4 B | CTAHZAPTHBIX 3a- | JUCLUHUILUIUH I | peLIeHus CTaH-
o0jacTH  arpoHO- | a4 B OOJIACTH ar- | pericHus CTaH- | IapTHBIX 3aJa4 B

MHUU C HOPUMCHC-

POHOMHMHM C TIpH-

JapTHBIX 3a/1a4 B

o0acTH  arpoHo-

HUEeM HH(OpManu- | MCHEHHEM UH- | 00JJaCTH  arpoHO- | MHM C TIPUMEHe-
OHHO- ¢dbopmanoHHo- MHH C TpUMEHe- | HUeM HH(OpMaIu-
KOMMYHUKAIIMOH- | KOMMYHUKAI[MOH- | HUEM HH(pOpPMAaIH- | OHHO-

HBIX TEXHOJOTHUU

HEBIX TEXHOJIOTHUH

OHHO-
KOMMYHUKAIIUOH-

KOMMYHUKAIMOH-
HBIX TEXHOJIOTUN

HEIX TEXHOJIOTHUH

3. TunoBble KOHTPOJIbHBbIE 3a1aHNUS U (MJIH) HHbIEe MaTepUAJIbl, He00OX0AMMBbIe /11l OLlEeHKH
3HAHUIi, YMeHUIi, HABLIKOB U (MJIH) ONBITA JeSTeJIbHOCTH, XapaKTEePU3YHOIINX
c¢()opMHPOBAHHOCTH KOMIIETEHIHIl B Mpolecce 0CBOEHUSI TN CUMILIMHBI

YuebHO-MeToanUecKue pa3paboTku umeroTes B HaydHoit OuOnvoTeke ©  AICKTPOHHOW WH-
bopmannonno-odpazoBarenbHoi cpene PI'BOY BO HOxHo-Ypansckuit TAY:

1. XuMmudeckass Meuopanus Mo4B : yueOHO-MeToauyeckas pa3paboTka Mo AUCHUILINHE
«Arpoxumus» JUIsl 6aKalaBpoB OYHON M 3a04HOU (opM 00yueHHs!, 00yUJarOIUXCsl IO HAPaBICHUSIM
noarotoBku: 35.03.03 Arpoxumus u arpornouBoBenenue, 35.03.04 Arponomus, 35.03.05 CamoBon-
ctBo / coct. U.B. CunsBckuii ; FOxno-Ypansckuii ['AY, UHcTuTyT arposkonoruun .— Muacckoe:
IOxHo0-Ypanbckuit TAY, 2020 — 31 C. — Pexxum JIOCTY-
na: http://nb.sursau.ru:8080/localdocs/iae/ppm159.pdf

2. [ToyBa KaKk MCTOYHWK MUTAHUS ISl PACTCHHUH : ydeOHO-MeToANYecKas pa3paboTka 1o
IUCLUUIUINHE «ATpOXUMHUs» Ui OakajJaBpOB OYHOM W 3a04HOM (popM o0ydeHHs, 0O0yHaroUUXCs 1O
HanpaBieHusM noarotoBku: 35.03.03 Arpoxumus u arponouBoBeneHue, 35.03.04 ArpoHomus,
35.03.05 CamoBoactso / coct. I.B. Cunssckuii ; KOxno-Ypansckuit I'AY, UHcTuTyT arposkonorun
— Mmuacckoe:  HOxno-Ypansckuit  I'AY, 2020 .— 34 c¢. — Pexum  Jocty-
na: http://nb.sursau.ru:8080/localdocs/iae/ppm160.pdf

3. ArpoxumMust [DIIEKTPOHHBIN pecypc] : MEeTO. YKa3aHHUs ISl CAMOCTOSATEILHON PabOThI
[ oOyuaronuxcst arpoHoMuuYeckoro (akynprera o HampasiaeHusM: 35.03.03 "Arpoxumus u arpo-
nouBoBeaeHue", 35.03.04 "Arponomus”, 35.03.07 "TexHomorus MpoOU3BOJCTBA U MEPEPAOOTKH CEITb-
CKOXO3SIICTBEHHOW MPOAYKIMH'" ouyHOW W 3a0uHON popm oOyuenwusi] / KOxHo-Ypansckuiit ['AY, Un-
CTUTYT arposkojoruu ; coct.: . B. Cunsasckuii, A. H. [lokatunosa. - Muacckoe: KOxxHo-Y panbckuii
I'AY, 2017. - 26 c. Anpec B cetu: http://nb.sursau.ru:8080/localdocs/iae/ppm054.pdf

23




4. W3yuenune cBOWCTB ynoOpeHMid [DneKTpoHHBIN pecypc] : MeToi. ykasaHus K jabopa-
TOPHBIM 3aHATHAM JJIS1 CTYICHTOB arpoHOMHYECKOTo (pakynbTera [mo Hanpasnerusm: 35.03.03 Arpo-
xumus U arponousoseneHue, 35.03.04 "Arponomus”, 35.03.07 "TexHosorus npousBOACTBA U IEpe-
pabOTKHU CEIIbCKOXO3SIMCTBEHHON mpoayKiuu'" odHor ¢hopmbl oOyuenus] / KOxuo-Ypanbckuit [AY,
WuctutyT arposkosnoruu ; coct. A. H. I[lokartunosa. - Muacckoe: FOxHo-Ypansckuii 'AY, 2017. - 32
c. Anpec B cetu: http://nb.sursau.ru:8080/localdocs/iae/ppm080.pdf

5. XUMHUYECKUH COCTaB U MUTAHUE PACTEHUN [DIEKTPOHHBIA pecypc] : y4eOHO-MEeTOI.
yKa3aHUs 17151 TaOOpaTOPHBIX 3aHATHH [ OaKamaBpOB OYHOM M 3a04HOM (PopM 00yueHHUs HampaBiie-
Huit 35.03.03 Arpoxumus u arponousosenenue; 35.03.04 Arponomust; 35.03.07 TexHosorus npous-
BOJICTBA U TIEPEpabOTKU CeNbCKOX03sHcTBeHHONW 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. Arpoxumusi [DIEKTpOHHBIA pecypc] : METOOUYECKUE YKa3aHUs IO MU3YYEHHUIO AUCLH-

IUTMHBI ¥ 3aJ]aHusl 711 KOHTPOJIBHOM paboThl Al o0ydarolmuxcs Mo mporpamMmmam OakaiaBpuata (3a-
ouyHas (¢opma oOydenus)[no HampasieHuto noarotoBku 35.03.04 «Arponomusi»] / coct. CUHSIBCKUN
N. B. ; IOxHo-Ypansckuit 'AY, Uucturyt arposkosiorun .— Mmuacckoe: HOxuHo-Ypanbckuii ['AY,
2020 .— 37 c. http://nb.sursau.ru:8080/localdocs/iae/ppm163.pdf

4. MeToanyeckue MaTepuabl, ONpeaesiioiue nNpoueaypbl OeHUBAHUS 3HAHUI, YMEHUIA,
HABBIKOB M (MJIM) ONBITA AeSATeJIbHOCTH, XaPAKTEPU3YIOIIUX C(POPMHUPOBAHHOCTH
KOMIIeTeHIM

B nanHOM paszgene METOAMYECKUE MATEPUAIIbI, ONPEAEISIOIINE TPOLEAYPbl OLEHUBAHUS 3HA-
HUM, YMEHUN, HaBBIKOB, XapaKTepHU3YyIOMMX 0a30BbIA 3Tanm (GOPMUPOBAHUS KOMIETEHIIUN 1O TUCIIH-
IIJINHE <<AFpOXI/IMI/I$I>>, NPUBCACHBI NPUMCHUTCIBHO K KAXIOMY M3 HUCIHOJb3YCMBIX BHUIOB TCKYIICTO
KOHTPOJISl YCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTECTAllMU 00YyJarOIIHXCSl.

4.1. OueHo4HbIe cpeacTBa I NPOBEICHUS TEKYIIero KOHTPOJISA YCIIeBAeMOCTH, B TOM
YucJie B Ipouecce NPaAKTHYeCKO MOAT0TOBKH

4.1.1. OuenuBanue oT4éra Mo 1adboparopHoit padore

OtyeT 1o J1abopaTopHO paboTe UCIIONIB3YETCS JIs OIICHKHM KaueCcTBa OCBOCHHUS 00YyJaronIuMCs
OCHOBHOH TpodeccCHOHaIbHONH 00pa30BaTENbHOM MPOrpaMMBbl MO OTJACIBHBIM TE€MaM JAUCIUIUINHBL.
Coneprxanuie u popma oTdeTa 1o Ja00paTOPHBIM padOTaM MPUBOIUTCS B METOJMUECKUX YKa3aHUAX K
nabopatopubM padoram (1. 3 @OC). ConepxaHue oT4eTa U KPUTEPUU OLIEHKU OTuYeTa (Tabil.) J0BO-
ISITCS IO CBEJCHUS 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 00YJAIOIEMYCSl HETTOCPEICTBEHHO TIOCIIE CIaYH OTUeTa.

HIkana Kpurepun oueHuBanus

- U3JI0’)KEHUE MaTepuaa JIOTMYHO, TPaMOTHO;
- cBOOOTHOE BJIa/ICHHE TEPMUHOJIOTHEH;

- YMEHHE BBICKa3bIBaTh W OOOCHOBATh CBOW CYXJICHHUS NPHU OTBETE Ha
KOHTPOJIbHBIE BOIPOCHI;

OrneHka «3a4TeHO» - YMEHHUE NMPOBOJIUTH U OLIEHUBATH PE3yJIbTaThl U3MEPEHU;

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

- OTCYTCTBHE HEOOXOIUMBIX TEOPETUUYECKUX 3HAHUM; JOMYIICHBI OIMMOKH
OreHKa «HE 3a4TEHO» B OMpECIICHUU MOHSATUN U ONMKMCAHUM U3y4aeMBIX SIBJICHUN U MPOIIECCOB,
MCKa)XCH WX CMBICJI, HE TTPAaBUJILHO OIICHUBAIOTCS PE3YJIbTaThl H3MEPEHU;
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- He3HAaHWE OCHOBHOI'O MaTepHala y4eOHOW IMPOTrpaMMBbl, JOIYCKAaIOTCS
rpyObie OuIMOKH B U3JI0KEHUH.

Kpurepun omnenku orBera (Tabi.) MOBOASATCSA 10 CBEICHUs OOydYaIOIMIMXCS B Haudaje 3aHATHM.
OrneHka oOBSBISETCS 00YJArOIIEMYCsl HEIIOCPEACTBEHHO T0CTIE OTBETA.

Hlkana Kpurepun oneHuBaHusi

- 00y4aroIUiCs TIOJTHO YCBOWI YUeOHBIN MaTepua;
- MPOSABIISICT HABBIKM aHaU3a, 0000LIECHHS, KPUTUYECKOTO OCMBICICHUS U
BOCHIpUSITHSI HHPOPMALIUH, HABBIKU OMHMCAHUS OCHOBHBIX (PU3NYECKUX 3a-
KOHOB, SIBJICHUI U TIPOLIECCOB;

Ouetika 5 - MaTrepuai U3JI0KEH IPaMOTHO, B ONPECIICHHON JTOTHYECKOM MOCIe0Ba-

(oTHHHO) TEIbHOCTH, TOYHO MCTOIb3YeTCs] TEPMUHOIIOTHUS;
- TIOKa3aHO YMEHHE WILTIOCTPUPOBATH TEOPETUUYECCKUE MOJIOKEHUS KOH-
KpETHBIMU MTPUMEpPaMU, IPUMEHATH UX B HOBOW CUTYallHH;
- MPOJIEMOHCTPUPOBAHO YMEHHUE PEIIaTh 3a/1a4H;
- MOTyT OBITh JOMYILEHbI OJJHA—BE€ HETOYHOCTU MPU OCBELICHUH BTOPO-
CTETICHHBIX BOIIPOCOB.
OTBET YJOBJIETBOPSET B OCHOBHOM TPeOOBAHUSIM Ha OLIEHKY «5», HO MpHU
3TOM UMEET MECTO OJIMH U3 HEOCTATKOB:

Ouenka 4

(xoporo) - B YCBOEHUHU Y4EOHOTrO Marepuasia JOIMYIICHbl HeOONbIIHe MpoOeIbl, He
MCKa3WBIIIHE COJCPIKAHUE OTBETA;
- B pEIICHUH 3a]1a4 JONYIIEHbl He3HAYUTEIbHbIE HETOYHOCTH.
- HETIOJTHO WJTH HETIOCJIEeIOBATeIbHO PACKPBITO COIepKaHNEe MaTepraia, HO
MOKa3aHO oO0lllee MOHMMaHUE BONMpPOCa U MPOJEMOHCTPUPOBAHBI YMEHHUS,
JOCTAaTOYHbBIE /ISl JANIbHEHIIIETO YCBOCHUS MaTepuaa,

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

(YAOBIETBOPUTENBHO) .

JICHUI U MPOIIECCOB, PEUICHUH 3aJlad, UCIPABICHHbIE MOCIE HECKOIbKUX
HABOJISIINX BOTIPOCOB;
- HEMOJIHOE 3HAaHHE TEOPETUYECKOro MaTepHasa; o0yJarouics He MOXKET
MPUMEHHUTH TEOPUIO B HOBOW CUTYAIUH.
- HE PAcKpbITO OCHOBHOE COZIepKaHKHe yueOHOro MaTepuaa,
- oOHapyXeHO He3HaHHE WM HEMOHUMaHWe OOJbIIeH min Haubosee Bak-

Onetika 2 HOM YacT y4eOHOTro MaTepuana;

(HEyIOBJIETBOPUTEIILHO)

- JIOMYIICHBI OITMOKHN B OMPEICICHUN MOHSITUN, TIPU UCTIOIb30BAaHUH TEP-
MUHOJIOTUHU, B ONMHCAHUU (U3NYECKUX 3aKOHOB, SBJICHUI U MPOIECCOB,
pelIeHnu 3aj1a4, KOTOpPbIe HE UCIIPABJICHBI MOCIE HECKOJIbKUX HABOISAIIUX
BOITPOCOB.

4.1.2. TectupoBanue

TecTtupoBaHue MCHONB3YETCS NIl OICHKA KadecTBa OCBOCHHUS OOy4YarOIMMCS OCHOBHOMW IPO-
¢beccroHanbHON 00pa3oBaTEIbLHON MPOTPaMMBI MO OTIENBHBIM TEMaM WM pa3/ieiaM AMCLUUILUINHBL.
Tect mpencraBiseT co0OW KOMIUIEKC CTaHAAPTU3WPOBAHHBIX 3aJaHUM, IMO3BOJISIONIMKM YIPOCTUTH
MPOLIEYPY U3MEPEHUs 3HAHUN U yMeHHI oOydaroruxcs. OOyJaromuMcst BEIIAIOTCS TECTOBBIE 3a/a-
HUS ¢ GOPMYITHPOBKOM BOIIPOCOB U MPEIOKEHUEM BHIOPATh OJIMH MPABIIIBHBIA OTBET U3 HECKOJIBKHUX

BapHUaHTOB OTBCTOB.

OueHouHbIE CpeICTBa Kox u HanMmeHoBanue UH-

TecTHpoBaHue JTUKAaTOpa KOMIETEHITUN
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Ilumanue pacmenuu

1. ITpupocT yposkas 3a cueT yao0opeHuii

A)50 %;

b) 100%;

B) 20%.

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

b) u3 nouBkr;

B) 13 nouBkl, BoJIbI ¥ BO3yXaA.

3. YUto HeoOX0AMMO PACTEHHUSAM JIJIs1 HOPMAJILHOTO Pa3BUTHS !
A) Tenyo, CBET, 3JIEMEHTHI ITUTaHHUs, BOJIA;

b) smemeHTHI IUTaHUS;

B) Temnno, anemMeHThI NUTaHUs, 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, nepuax 1 orypuax:
A) 4-8%;

b) 5-10%;

B)2-3%;

6. Macca cyxoro BeliecTBa B 3J1aKax:

A) 85-88%;

b) 90-95%;

B)70-80%.

7. OCHOBHas 4aCTh JIEMEHTAPHOI0 COCTaBa CYXOT'O BEIIECTBA
A) yriepoJ, KUCI0poJ, BOJOPO, a3oT;

b) yrnepon, Bogopon, a3or;

B) Bonopona, a3ot, KUCIOPO/I.

8. ®aronuros 3T0:

A) 3axBat KJIETKOM TBEPbIX YaCTHII;

b) 3axBaT Kanenpb 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 HEenocraTke Gocdopa pacTCHUE UMEET:

A) TEMHO-3€JIEHYIO OKPAcKy;

b) xentyro okpacky;

B) xento-3enenyio okpacky.

Aszomusie yoobpenus

1. Kakne ynoOpeHust 0Ka3pIBatOT HanOoJIbIlIee BIUSHUAC HA Be-
JUYUHY ypoxas?

a) a30THBIC YI00pECHUS

0) KanuiHbIe yI00peHUs

B) hochopHbIe yaoOpeHus

2. MoueBuHa (kapOaMHUI) OTHOCUTCH K ...
a) aMHJIHBIM YOPEHUSIM

0) aMMHUAYHO-HUTPATHBIM YJI00pEHUSIM
B) aMMHAYHbIM YA0OPEHUIM

3. Kakoe conep:kanue a30ta B MOUEBHHE

N-1onk-1
Hcnone3yer OCHOBHBIEC 3a-
KOHBI €CTECTBEHHOHAYYHBIX
TUCHUIUIAH JJI  PEIICHUS
CTaHJAPTHBIX 3a/1a4 B 00J1a-
CTH arpOHOMHH C TIPHUMEHE-
HUEM nH(pOpPMaIMOHHO-
KOMMYHHKAITMOHHBIX  TEX-
HOJOTHH
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a) 46%

0) 34,6%

B) 24%

4. MoveBuHa 17151 yIOOPEHHI BBITYCKACTCA B ...

a) TpaHyJMPOBAHHOM BHUJIE

0) JKMIKOM BHUJIC

B) B BUJI€ KPUCTANIMYECKOTO BEIIECTBA

5. Kakoe ynobpenue cogepkuT HanOobIee KOJIUIeCcTBO a3oTa?
a) 0e3BOIHBIN aMMHAK

0) cynbdaT aMMOHUS

B) KapOOHAT aMMOHUS

6. K aMMOHUMITHBIM yI0OpEHUSAM OTHOCHUTCS ...

a) cyab(ar aMMOHUS

0) aMMOHUIMHAsI CeUTpa

B) CyIb(OHUTPAT AMMOHUS

7. Kakoe coaepkaHue a3oTa B aMMHAYHOM cenuTpe?

a) 34%

0) 24%

B) 16%

8. Kakoe ynobpenne oTHOCHTCS K (DU3HUOJIOTHYECKH IIETOUHBIM?
a) HUTPAT HATPUs

0) HUTpAT aMMOHUS

B) XJIOPUJ KaJust

9. K xakuM yo0peHHsIM OTHOCHUTCS KallblieBas cenurpa’?
a) HUTPATHBIM YIO0OPECHHSIM

0) aMHUJTHBIM yJTIOOpEHUSIM

B) aMMOHUWHO-HATPATHBIM YJIOOPSHUSIM

10. Kakoe ynoOpeHne OTHOCUTCS K (PU3HOJIOTUUECKH KUCTBIM?
a) cyab(ar aMMOHUS

0) KaJbIIEBas CETUTPA

B) HUTpAT HATpUs

Kanutineie yoobpenus

1. Ponb xanust B ®KU3HU PaCTEHUA?

a) Kanuii ssBnsieTcss OAHUM M3 OCHOBHBIX 3JIEMEHTOB MUHEPAJIb-
HOT'O MUTAHUS pACTCHUMN

6) Co3nmaet OiaronpusiHbIe YCIOBHUS.

B) OTnyruBaeT BpeIUTENICH.

2. Kaxkoe KoInMuecTBO KaJlus COJIEP’KUTCS B IIOUBE CEPO3eM?

a) 1o 2-3 % (30-50 1/ra B TaXOTHOM CJI0€)

0) 10 0.5-0.7 % (15-21 1/Ta B MaXOTHOM CJIOE)

B) 10 2-2.5 % (60-75 T/ra B TaXOTHOM CJI0€)

3. KpynHble MECTOpOXKI€HHS KaTUHHBIX COJICH?

a) CackaueBaHCKOE MECTOPOKICHUE

0) BepxHekaMckoe MEeCTOPOXKICHUE

B) D10 XumMudeckas Gpopmyia, co3qaHHas HCKYCCTBEHHO

4. Kak nosy4aroT XJIOpUCTBINA Kajuii?

a) BaumoelicTBrEeM rHAPOKCUIA KAJIUS C COJISTHOM KHCIIOTOM:
KOH + HCl — KCI1 + H,O

0) B3zaumopeiicTBrueM rupoKCcHaa KaIus C COJASTHON KUCTOTOM:
KOH + Cl — KCl1 + O

B) BzaumopeicTBreM ruipoKkcHuia Kajaus ¢ COJISTHONW KUCIOTOM:
KCl + HCl — H,O+ KOH
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5. Kakue npoMblIIEHHBIE OTXO/IbI HCIIOIb3YIOTCS B KAUeCTBE
KaJIMHHBIX yI00peHuii?

a) 'ymyc

0) Onunku

B) MbuIbHAs BOJA

6. MexaHu3M B3aMMOICHCTBHSI KATMIHBIX yI0OpEeHu# ¢ moy-
BOM?

a) KATUOHBI MPOHUKAIOT B MEXKITAKETHBIE MPOCTPAHCTBA

0) paciIeruieHneM yTeM BBIICTICHUS] KUCIOT PAaCTEHUSIMHU

7. B xakux ¢opMax comepKUTCs Kamuii?

a) I'panymsl

0) Ilnactel

B) PactBOp

8. OxapakTepu3ynTe NJOCTYIHOCTh JJISl PACTEHUN Pa3IMYHbBIX
¢bopm kanus?

a) Kanuii nouBeHHOTr0 pacTBOpa (BOIOPACTBOPUMBIiN)

0) Kanmii mornonieHHbIi (0OMEHHBIH )

B) Kanuii HeoOMeHHBIH ((PUKCUPOBAHHBIN)

9. CBoiicTBa 1 0COOCHHOCTH MPUMEHEHUS 3TOTO YI0OpEeHMsI?
a) DTOT XUMHUYECKHI DJIEMEHT PacTeHUs MOTPEOUTh MOT'YT
TOJIBKO B PACTBOPE BOIbI

0) [ToTpebnsroT B JIFOOOM BHIE

10. Kakoe BnusiHuE KaluitHBIE YIOOPEHHS OKA3bIBAIOT HA CBOM-
CTBa ITOYBBI?

a) 3MeHeHUsAMHU (PU3NKO-XUMHUYECKUX CBOWCTB IOYB

0) He u3MmeHseT cocTaB MOYBEI

Muxposnemenmol u MUKPOYOOOpeHUs

1. MuKpO371EMEHTBI —3TO

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

0)N,P K .S ,Ca Mg

B)Al, Br, Z, H20

2.Kaxoe conep:kaHne MUKpPO3JIEMEHTOB B PACTEHUAX ?
a)1-10%

6)0,1-1%

B)3-5%

3.Pacuer ynoOpeHus 111 BHEKOpHEBOM MoIKopMku Mo yno06pe-
HUU

a)50-100rpamm/rexrap

0)10-50rpamm/rexTap

B)100-150rpamm/rexrap

4.Ckonbko % NercTBYIONIETo BemecTBa B MonubgaT aMMOHUS
HaTpust © Monub1are aMMOHUS.

a)35-50%

6)15-20%

B)5-10%

5.I0pusnaku neduunra Mo B pacTeHUIX.

a) CXOHO C a30THBIM T'OJIOJIaHUEM, JINCThS OJIETHO —KENThIe
0) 3amepkka IBETCHUS

B) OrpOMHBIE ¥ TEMHO 3€JIEHBIE JTUCThS

6.Henocratok B B pacrenusix.

a) YMeHbIIIeHNE KOJI-Ba IIBETKOB, ONaJICHNE 3aBsI3ei

6) CyXoCTb ¥ ONaJICHHE JINICTHEB

28




B) ['HUeHME OT KOpHS

7.Kakue mouBbI caMble 00TaThie MUKPO3JIEMEHTaAMH.
a) UepHO3EeMHBIE.

0) JlepHOBO-TIOI30IUCTHIE

B) CyTJIMHUCTHIE.

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

6)10-50kr/rexTap

B)100-200kr/rexrap

9.HenocraTok Zn B pacTeHUSIX IPU3HAKU

a) XJI0p0o3 ¥ pO3ETOYHOCTh

6) CyxoCTh BETOK

B) OnazieHre ¥ THUEHUE TIJI0/10B.

10.Pacuer CuSO4(cynbdaT Mean) BHECCHHUS B TTOYBY
a)10-12kr /rexrap

0)1-5kr/rexTap

B)S-10kr/rexrap

Opeanuueckue y0oopeHus

1.YT0 BXOIUT B COCTaB HaBO3a

a) TBEP/IbIC BBIJCICHUS KUBOTHBIX, KHUJIKUE BBIJCIICHUS KHUBOT-
HBIX, TOJICTHIIKA

0) TBep/IbIC BBIACICHUS KUBOTHBIX, TTOJICTHIIKA

B) ’KHMJIKH€ BBIICNICHUS )KUBOTHBIX, MOJCTUIIKA

2.Yem GoraTsl TBEP/IbIC BBIJCICHUS KUBOTHBIX ?

a) A3ot, pocdop, kanuit

6) A3sor, ¢ocdop, KanbIHii

B) Docdop, KambIHit

3. 'maBHas 3a7a4a palMoOHATBHOTO XpaHEHUsI HaBO3a

a) YMEHBIIUTH MOTEPU aMMHUaKa

0) YBenMuuTh IOTEPH aMMHUaKa

4. K yemy npuBOJIUT OTCYTCTBUE MJIM HEJOCTATOK MOJCTHIIKH
JUIS HaBO3a

a) Bce ykazaHHbIE HUKE BapHaHThI OTBETOB

0) yTeuka HaBO3HOM KUKHU

B) O0JIbIlIME TOTEPH AMMHAYHOTO a30Ta

') YMCHbIIIAET HAKOTJICHUE HaBO3a B XO35HUCTBE

5. Koro Tuna HaBo30XpaHWIHILE PEKOMEHOBAHO B 3aCyIILIH-
BBIX paliOHax

a) KOTJIOBAHHOT'O THIIa

0) Ha3eMHOT'0 THIIA

6. UTo 100aBIAIOT Ul yMEHBILIEHUS TOTEPH a30Ta U3 MITUYHETO
nomera?

a) Topd, cyxoii meperHoit, mopomKoBUAHBIN cyniepdocdar

0) MOPOIIKOBUIHBIH cynepdocdaT

B) Topd, cyxoii mepersoi

I') CyXOH MeperHoii, MOpOIKOBUIHBIN cynepdocdar

7. IlpuMeHeHNE NTUYBETO TTOMeTa 0COOCHHO d(DPEKTUBHO 171517
a) [11010BO-ATOHBIX KYIBTYp, KapTo(emsi, KOPMOBBIX KOpHE-
IJI0/10B

0) TUI0JIOBO-SATOAHBIX KYIBTYP

B) KapTo(eJsi, KOpMOBBIX KOPHEILIOI0B

') KOPMOBBIX KOPHEIUIOOB, TUIO0BO-SITOHBIX KYIbTYP
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8. 3 wero coctout Topdh?

a) paCTUTEIHHBIX OCTATKOB, MUHEPAJIbHBIX BEIIECTB

0) MUHEpAJTbHBIX BEIIECTB

B) PaCTUTENBHBIX OCTATKOB

9.UT0 npoucXoauT Moj BIUSHUEM HaBo3a ¢ Topdhom?

a) YMEHbIIIAETCsl KUCIOTHOCTh Top(da, ycuimuBaeTcs Ouoiormye-
CKasl ACATEIbHOCTh B KOMIIOCTE

0) yBeIMUYUBAETCS KUCIOTHOCTH TOp(a, yCUIIMBAeTCss OMOJIOTH-
YecKas JIeATeIbHOCTh B KOMIIOCTE

B) KHCJIOTHOCTh OCTA€TCS MPEXKHEH, yCUITMBAeTCsl Onojornye-
CKasl JIeITeIIbHOCTh B KOMITIOCTE

10. K oprannueckum y100peHHUsIM OTHOCSATCS

a) Topd

0) cynbdat Kamus

B) MOUYEBHHA

r) cynepdocdar

11. Coneprxkanue o01IeTo a30Ta B MOACTUIOYHOM HaBo3e (%):
a) okomo 0,5

0) oxoio 1,0

B) okxouo 2,0

r) okouio 3,0

1) okojo 5,0

12. B kKakOoM HaBO3€ cojiepxKaHue azora dosplie?

a) HaBo3 Ha TOP(MSTHOM MOACTHIIKE

0) HaBO3 Ha COJIOME

13. HaBo3, norepsasmuii 50 % nepBoHAYaIbHOTO Beca, Ha3bIBa-
eTcs:

a) IepenpeBIIUM

0) CBEXKUM

B) MOJyNEPENPEBIIUM

I') IEPETHOEM

II) KJIACCHYECKUM

14. CBexwuit HaBO3 —3TO

a) c1abopa3IOKUBIIASACS Macca, COJIOMa B KOTOPOM COXpaHseT
MepBOHAYAIIbHBIN 1IBET U MIPOYHOCTD.

0) ogHOpOAHAs Macca, coaepXuT 50 % OT UCXOAHON MacChl U
OpPraHUYECcKOro BeliecTBa. B Hell HEBO3MOXKHO OMPEETUTh Ja-
K€ OTJICTBHBIC JIEMEHTHI TIOJICTUIIOYHBIX MaTEPHAJIOB.

B) pBIXJIas 3eMJIMCTasi TEMHAas OJHOPOJHAS Macca, COJCPIKHUT HE
6omee 25 % Macchl U OPraHUYECKOTO BEIIECTBA OT UCXOTHOM
BEJIMYUHBI CBEKETO HAaBO3a

15. Kakoe coneprkanue BOJIbI B TIOJTYKHIKOM HaBo3e?

a)1o 90 % Bonbl

6) 90-93 % BoOIBI

B) 6onee 93 % Bombl

16. B xako# mepro1 BpeMEHHU T'oJ1a JTy4Ille 3ae/IbIBaTh MITHYUNA
rmomet?

a) OCEHBIO

0) BecHOU

B) JICTOM

17. Kakoit Bug Topda oTnmgaercs ci1aboil cTerneHblo pa3noxe-
HUS PAaCTUTEIBHBIX OCTATKOB U BHICOKOH KHCIOTHOCTHIO.

a) BEpXOBOI
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0) HU3UHHBIN

B) MIEPEXOHOM

18. Kakue nmponopiuu cyxoro NTUYbEro NomMeTa Hy>kKHbI Ha |
KB.M.

a) 0,2 kr

6) 0,5kr

B) 1 xr

19. CkonbKO MecCsIIEB HY>KHO BBIJIEPKUBATh KOMIIOCT, €CJIU B
€ro COCTaB BXOJAT (EKaIHH, IS THOCTH BO3MOKHBIX SHI]
reJIbMUHTOB?

a)9

0) 1

B) 3

20. Kakoe opranndeckoe yao0peHue JIydIlle BHOCUTb JIJISl JIeT-
KHUX [E€CYaHBIX MMOYB?

a) un

0) KOMITOCT

B) KypUHBIN TOMET

[To pe3ynbpTaram Tecta 00y4aroIeMycsl BEICTABIISCTCS OIICHKA «OTIIHYHO», «XOPOIIO», «yIOBIIE-
TBOPUTEIBHO» UIIA «HEYJOBJIECTBOPUTEIBHO.

Kputepun oneHnBanus orBera (Tabi.) TOBOIATCS IO CBEIEHUS 00YJArOIIUXCS 0 Hayalla TeCTH-
poBanus. Pe3ynbTar TecTUpoBaHus 00BABISETCS 00YYarOIEeMYCsl HEIOCPEICTBEHHO MOCIIE €ro CAAYH.

Mkana Kpurepun onenuBanuns
(% npaBUJIbLHBIX OTBETOB)
OrneHka 5 (OTJIMYHO) 80-100
Onenka 4 (Xopoiio) 70-79
Ouenka 3 (yI0BJIE€TBOPUTENIHLHO) 50-69
OneHka 2 (HeyaOBJIETBOPUTEIBHO) Menee 50

4.2. Ilpoueaypsl U OLlEHOYHbIE CPEACTBA JIsl IPOBeAeHHUS TPOMEKYTOYHOM aTTecTAlluH

4.2.1. 3auer
3ayer sBisieTcss (OPMOM OIEHKM KayecTBa OCBOCHMs OOy4aroIMMCS OCHOBHOM mpodeccuo-
HaJLHON 00pa30BaTEIbHONW TIPOTPAMMBI TI0 pa3jenaM JuciuIInHbl. [1o pesynpTaTam 3adera oOydaro-
IIEMYCsl BEICTABIISIETCS OIICHKA «3aYTCHO» UITU «HE 3aYTCHO».

3adeT MPOBOJUTCS MO OKOHYAHWM YTCHHS JICKIIMA U BBITOJTHEHUS JIa0OPAaTOPHBIX 3aHATHH. 3a-
YETHBIM SIBJISIETCS] TIOCIIE/IHEE 3aHATUE MO JUCLUMIUIMHE. 3a4eT MPUHUMAETCS MpernogaBaTeIsiMu, IPo-
BOAMBIIMMHU J1a0OpaTOPHBIE 3aHATHSA, WJIM YUTAIOLUIUMU JIEKIIMM N0 JaHHOW AucUUIUIMHE. B ciyuae
OTCYTCTBHUSI BEIYIIETO MPENOaBaTess 3a4eT MPUHUMAETCs MPenoaaBaTesieM, Ha3HAaUeHHBIM paciopsi-
KeHueM 3aBenytomiero kadgeapoi. C paspemnieHus 3aBeayromero kageapoi Ha 3a4eTe MOXKET MPHUCYT-
CTBOBATH MPETNOaBATENb Kadeaphl, TPUBICUCHHBIHN /Il TOMOIIIH B IPHEME 3aueTa.

[TpucyTcTBHE Ha 3aueTe mpemnojaBaresieil ¢ Apyrux kadeap 6€3 COOTBETCTBYIOIIETO paclopsi-
KEHHS PEKTOpa, IPOPEKTOpa Mo y4eOHON U BOCIIUTATENILHON paboTe, 3aMECTHTENST TUPEKTOpa WHCTH-
TyTa 1o y4eOHOU paboTe He JOIMyCKaeTCsl.

3ayeT mMpoBOAUTCS B GOpMe YCTHOTO OIpoca, nHpopMaius o popMe MPOBEICHHS 3a4eTa JI0BO-
JUTCS 10 CBeJIeHUs1 00y4aloluXCcsl B HaYajIe ceMecTpa.

s mpoBeieHus 3auera BeAYUIUH MpenoaaBaTellb HaKaHyHe MOJy4aeT B CeKpeTapuaTe JUpeK-
TOpaTa 3a4eTHO-IK3aMEHALMOHHYIO BEIOMOCTb, KOTOpasi BO3BpAaIIaeTCs B CEKpeTapuaT Mocjae OKOHYa-
HUSI MEPONIPUATHUS B ICHb IPOBEICHUS 3a4eTa WK YTPOM CJIEAYIOIIETO JIHS.

Bo Bpems 3auera oOyuaromuecs MOTYT MOJIb30BaTHCS C pa3pelIeHHs BEeAYIIETo MPeno1aBaTes
CIPAaBOYHON U HOPMATHBHOU JIUTEPATYPOH, IPYTUMHU TTOCOOHUSIMH U TEXHHUUYECKUMU CPEJICTBAMH.
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Bpemst moaroToBku oTBeTa B YCTHOM (pOopMe Ipu clade 3auera JTOHKHO COCTABISATh HE MEHEe
20 MUHYT (10 KETaHUIO0 00YYaIomIerocss OTBET MOXKET OBITh TOCPOYHBIM). Bpemsi oTBeTa — He Oomee
10 MunyT.

[IpenogaBatemnto MpeaocTaBiseTCs MPaBo 3aJaBaTh 00YJYarOMIMMCS JAOMOJHUTEIbHBIE BOIIPOCHI
B pPaMKaXx MPOTPaMMBbl JUCIUTLIHHBL.

KauecTBeHHast OlleHKa «3aYTEHO», BHECEHHAs! B 3aY€THO-IK3aMEHALMOHHYIO BEJJOMOCTb, SIBJIS-
eTcs Pe3y/IbTaTOM YCIIEIIHOTO YCBOGHUS Y4eOHOr0 MaTepHara.

Pe3ynbrar 3auera BBHICTABISIETCS B 3a4€THO-7K3aMEHAIIMOHHYIO BEJJOMOCTH B JIEHb MPOBEACHUS
3a4yeTa B MPUCYTCTBUU CaMOT0 00YyJaromIerocs.

[IpenogaBaTenu HECYT MEPCOHATIBHYIO OTBETCTBEHHOCTD 3@ CBOEBPEMEHHOCTh U TOYHOCTh BHE-
CEHMSI 3aIIUCEN O pe3ynbTaTax NPOMEKYTOYHON aTTECTALUU B 3aUETHO-IK3aAMEHALIMOHHYIO BEIOMOCTb.

Ecnu obyvaromuiics sIBUJICS Ha 3a4eT M OTKa3aJcsl OT MPOXOXKJIEHHUS aTTECTalluH B CBSA3H C He-
MIOATOTOBJIEHHOCTBIO, TO B 3a4E€THO-3K3aMEHAIIMOHHYIO BEJOMOCTb €EMY BBICTABIIIETCS OLIEHKA «HE 3a-
YTCHO».

HesiBka Ha 3aueT oTMedaeTcs B 3a4€THO-9K3aMEHALIMOHHOM BEIOMOCTH CIIOBAaMH «HE SIBUJICS».

Hapymienne TucuuIuiMHbl, CIUChIBAaHUE, UCTIOIb30BaHUE 00YyUalOIIMMUCS HEpa3pelIeHHBIX Te-
YATHBIX ¥ PYKONMUCHBIX MaTepUaioB, MOOWIBHBIX Tele(OHOB, KOMMYHHKATOPOB, TUIAHIIETHBIX KOM-
MBIOTEPOB, HOYTOYKOB U JPYTUX BUJIOB JIMYHOM KOMMYHUKAIIMOHHOW M KOMITBIOTEPHON TEXHUKHU BO
BpeMs 3aueTa 3arpelnieHo. B ciyuae HapymieHus 3Toro TpeOOBaHUS MpernoiaBareNb 00sd3aH yIalIuTh
oOyuJarolerocsi 3 ayIuTOPUHU U MPOCTABUTHh EMY B BEIOMOCTHU OLICHKY «HE 3aUTE€HO».

OOygarommmcsi, He CIABIIMM 3a4€T B YCTAHOBJICHHBIE CPOKH IO YBAXKUTEIHHOW MPUYUHE, UH-
IUBUAYalbHbIE CPOKH MPOBEACHUS 3a4€Ta OMPENENSIIOTCS 3aMECTUTENIEM TUPEKTOpa MHCTUTYTa IO
yueOHOI paboTe.

OO6yyaronuecs, UMEIOIINe aKaJeMHUUECKYIO 3aJJ0JKEHHOCTh, CAIOT 3a4eT B CPOKH, ONpeaes-
emble YHUBepcuTeToM. MH(pOpMaIus o JUKBUAAUHN 33J0JDKEHHOCTH OTMEYAETCSl B AK3aMEHAlMOH-
HOM JIUCTE.

JlomyckaeTcsi ¢ pa3pelieHus: 3aMeCTUTeNs IMPEKTOpa MHCTUTYTA 10 y4eOHOH paboTe 10cpod-
Hasl c/1aya 3a4eTa C 3alUChI0 Pe3yJbTaTOB B 9K3aMEHAI[MOHHBIH JTUCT.

NuBanuapl U nuLa ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMU 370pPOBbS MOTYT CHaBaTh 3a4eThl B
CPOKH, YCTAaHOBJICHHbIC WHIUBUAYATbHBIM Y4€OHBIM IUIaHOM. MHBanuapl U aula ¢ orpaHuYeHHBIMU
BO3MOXXHOCTSIMU 3[I0pOBbS, UMEIOIINE HApYLIEHHs] ONOPHO-IBUTATEIBHOIO ammapara, JOIYCKarTCs
Ha aTTECTAllMOHHbIE HCTIBITAHUS B COIPOBOXK/IEHUU aCCUCTEHTOB-COMPOBOXKIAIOIIUX.

[Ipouenypa npoBeneHus TPOMEKYTOUHOM aTTeCTAlUU ISl OCOOBIX clydaeB u3joxkeHa B «[lo-
JIO)KEHUU O TEKYIEM KOHTPOJIE YCIIEBAEMOCTH M IMPOMEKYTOYHOW aTTecTaluu O0y4arouuxcs o
OIIOII 6akanaBpuara, criermanurera u Mmaructparypei» ®I'BOY BO I0xHO-Ypansckuii [AY.

OneHouHble CpeACTBA Kon u HanMeHoBaHMe
Ne WHJIUKATOpa KOMIIe-
Bomnpocsr! k 3auety
TEHLIUU
1 | 1. Arpoxumus, Kak HayKka, €€ 3aJjauu, IPEAMET U METO/Ibl UCCIICIOBAHUS. NJI-1omx-1

2. UcTopus pa3BUTHS arpOXUMHYECKUX 3HAHUM. Hcnons3yer OCHOB-
3.Bo3nyniHoe U MOYBEHHOE MUTAHUE PACTCHUM. HbIE 3aKOHBI €cCTe-
4. CoBpeMEHHOE NPEJICTABICHUE O MEXAHU3MaXx IMOIJIOIIEHUS JJIEMEHTOB | CTBEHHOHAYUYHBIX
IIUTaHUS PACTCHUSMHU. OUCLMIUIMH I pe-
5. ConepxaHue B paCTEHUSIX U BBIHOC C YPOXKAEM CEIbCKOXO03SIMCTBEH- IIEHMs] CTaHJApTHBIX
HBIX KYJIBTYD 2JIEMEHTOB ITUTAHHUS. 3ajad B oOiactu ar-
6. [ToHsiTHE MAaKPO3JIEMEHT MUTAHUS PACTEHUH, UX POJIb B IUTAHUU U pOHOMUHM C IIpUMe-
IIPOJYKTUBHOCTH PACTEHUM. HEHHEeM HH(OpMaIu-
7. IloHATHE MUKPODJIEMEHT ITUTAHUS PACTEHUN, UX POJIb B [IMTAHUU U OHHO-
IIPOJYKTUBHOCTH PACTEHUM. KOMMYHHKAIIUOHHBIX
8. BiusiHME BHEIIHUX YCJIIOBUI Cpe/bl HA TIOTJIOIIEHNUE JIEMEHTOB IMUTA- | TEXHOJOTUI
HUS PACTEHUSIMHU.
9. MuHepanpHas 4acTh OYBbI U €€ 3HaYCHNE B IUTAHUU PACTEHUM.
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10. Oprannyeckoe BEIIeCTBO MOYBbI M €r0 3HAYEHHUE B TUTAHUU pacTe-
HUH.

11. ITornmorurenpHas CrIOCOOHOCTH M MOIJIOLIAOIINN KOMIUIEKC II0YB, UX
3HAYCHUE B MUTAHUU PACTECHUH.

12. ArpoXxuMusi KUCJIBIX TIOYB, X METHUOPALIUSI.

13. ArpoxuMus COJIOHYAKOBBIX M COJIOHIIOBBIX MOYB, UX MEJIHOpAIIUSI.
14. Knaccudukanusi MUHEpaTbHBIX YI0OpEHUH.

15. OcHOBHBIE PU3NYECKUE, XUMUIECKHE U MEXaHUUECKHUE CBOMCTBA
MUHEPAIbHBIX YI0OpEHHIA.

16. A30T B )KM3HHM PAaCTCHU, KPYTOBOPOT a30THCTHIX BEIIECTB B CUCTEME
— «II0YBA — PACTCHUE.

17. IIpoueccel aMMOHUDHUKAIIAN, HUTPUGDUKAITINH, TESHUTPUDUKAITUN —
WX OTPHIIATEIbHAS U TTOJIOKUTEIbHAS POJIb B TUTAHUH PACTCHUN a30TOM.
18. Knaccudukanust a30THBIX y10OpEeHUH, ChIPbE 711 IPOU3BOJICTBA,
KpaTKas XapaKTepUCTHKA.

19. HutpaTtHbie ynoOpeHus, X XapaKTepUCTUKA U TEXHOJIOTHSI pUMe-
HEHUSL.

20. AMMoOHUIHBIE YTOOPEHHUSI, UX XapaKTEPUCTHKA M TEXHOJIOTHUS TTPH-
MEHEHUSI.

21. AMMOHUHHO-HUTPATHBIE YIOOPEHUSI, X XapAKTEPUCTHKA U TEXHO-
JIOTHUSI IPUMEHEHUSI.

22. AMunnable ynoOpeHus, UX XapaKTepUCTHKa U TEXHOJIOTHS TPUMEHe-
HUSL

23. Xunkue a30THBIC yIOOPEHUSI, UX XapaKTEPUCTUKA, TEXHOJIOTHUS
MIPUMCHCHUS.

24. ®ocdop B KU3HHU paCTEHUM, COiepKaHne U cocTaB ¢ocdopa B 1Mod-
BE.

25. Knaccuduxkanus pochopHbIX yaoOpeHuit, ChIphE AT MPOU3BOJICTBA,
KpaTKas XapaKTepUCTHKA.

26. BogopactBopumsie GpochopHbIe yTIOOpEHUsI, UX XapaKTEPUCTHKA U
TEXHOJIOTHUSI IPUMEHEHUSI.

27. JIAMOHO-TTUTpaTHO pacTBOpuMbIe (hochopHbIE YIOOpEHUS, UX Xa-
pPaKTEepPUCTUKA U TEXHOJIOTHS IPUMEHEHHUSI.

28. Tpynno pactBopumbie GochopHbie y1oOpeHHUs, UX XapaKTePUCTUKA
Y TEXHOJIOTHSI IPUMECHECHHUS.

29. Kanuii B )KM3HU paCTEHUH, COACPKAHUE U COCTAB Kajus B TIOYBE.
30. Knaccudukanus KanuiHbIX YI0OpEHHA, CHIPbE IS MPOU3BOJCTBA,
KpaTKas XapaKTepUCTHKA.

31. Xnopcoaeprkaiye KaluiHble yI0OpeHus, UX XapaKTepPUCTHKA U
TEXHOJIOTUSI IPUMEHEHUSI.

32. Kanuitaele ynoOpeHus, He CoepKalue XJI0p, UX XapaKTepUCTUKA U
TEXHOJIOTUSI IPUMEHEHUSI.

33. Knaccuukanus KOMIJIEKCHBIX YIOOPEHUH, UX KpaTKasi XapaKTepH-
CTHKA, TEXHOJIOTUSI IPUMEHEHUSI.

Hlkana 1 KpUTEpUH OLIECHUBAHUS OTBETa 00YyYaIOIerocs MpeCTaBlIeHbl B TaOIHUIIE.

IlIxkana Kputepuu onenunBanus

3HaHME MPOrPAMMHOTO MaTepHalia, yCBOCHUE OCHOBHOW U JOMOIHUTEIBHON
JUTEpaTyphl, PEKOMEHJOBAaHHOW MPOrpaMMOM TUCIUIUIMHBI, MPaBUIbHOE
pelIeHne 3a/1a4u (OMYCKAeTCsl HATHYNE MATO3HAYUTENbHBIX OMIMOOK WIIN
HEJO0CTAaTOYHO MOJIHOE PACKPBITUE COJEPKaHUE BOMPOCA, WIH MOTPEHIHOCTh

OlleHKa «3aU4TEHO»
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HETIPUHIUITAAIFHOTO XapaKkTepa B OTBETE Ha BOIIPOCHI).

JIOIIOJIHUTEIbHBIM YCIIOBHEM IIOJIy4EHUS! OLEHKU «3a4TE€HO» MOIYT CTaTh
XOpOIIMe TOKa3aTeIN B XOJ€ MPOBEACHHUS TEKYIIEro KOHTPOJIS M CHCTeMa-
TUYECKasi akTUBHAas pa0oTa Ha yUeOHBIX 3aHATHSIX.

po0esibl B 3HAHUAX OCHOBHOI'O IIPOrpaMMHOIO MaTepuaia, MpUHIUIHAIb-

O1LieHKa «HE 3a4TEHO»
HBIC OI_HI/I6KI/I HpI/I OTBCTC HaA BOHpOCBI.

4.2.2. Dx3aMeH

DOk3aMeH sBisieTcs: GOpMON OLIEHKH KadecTBa OCBOCHHUs O0y4aroIIMMCS OCHOBHOM Mpodeccuo-
HaJIbHOW 00pa30BaTeNbHOIM MporpaMMsl 1o pasjenam AucUUIuuHbl. [lo pesynbraTtam sk3ameHa o0y-
YAOIIEMYCSl BBICTABIICTCS OIICHKA «OTIUYHO», «XOPOIIO», «YJOBICTBOPUTEIBHO» HIIU «HEYIOBJIC-
TBOPUTEIIBHO».

DK3aMeH M0 JUCIUILIMHE MTPOBOJUTCS B COOTBETCTBUU C PACHHCAHUEM MPOMEKYTOUHOU aTTe-
CTalluU, B KOTOPOM YKa3bIBAE€TCSl BPEMsI €r0 MPOBEIECHUS, HOMEP ayAUTOPUH, MECTO MPOBEIEHHS KOH-
CylbTallui. YTBEPXKACHHOE paclucaHue pa3MelaeTcs Ha WHPOPMAIMOHHBIX CTEHIAX, a TaKke Ha
oduIMaILHOM caiiTe YHUBEPCUTETA.

YpoBeHb TpeOOBaHMI ISl MPOMEKYTOUHOM aTTeCTAllMK 00YJYaAIONIUXCsl yCTaHABIIMBAETCs pado-
4ei mporpaMMoi AMCUUIUIMHBI U JOBOAUTCS A0 CBEIEHUS 00yJarOIIMUXCs B Hayalle CeMeCTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuio, Jekropamu. C paspemieHus 3aBeaylomiero kadenpoi
Ha HK3aMEHEe MOJKET IIPUCYTCTBOBATH MPENoAaBaTeNb Kadeapsl, MPUBICYEHHBIN JUIs TIOMOIIH B IpHe-
Me 3K3aMeHa. B ciydae oTCyTCTBHSI BEAYIIETO IMPENoAaBaTelis SK3aMeH MPUHUMAETCsl MperoiaBaTe-
JIeM, Ha3HauY€HHBIM paclopsKeHUEM 3aBeAYHOIIero kadeapoi.

[IpucyrcTBUE Ha SK3aMEHE MpenoAaBareneil ¢ Apyrux kadeap 6e3 COOTBETCTBYIOIIETO pacIo-
PSDKEHUST peKTOpa, MPOPEKTOpa MO y4yeOHOM M BOCIIUTATENbHON paboTe MM 3aMECTUTENS AUPEKTOPA
Wucturyra no yueOHOM paboTe He JOMyCKaeTcsl.

Jlnis mpoBefieHHs 3K3aMeHa BeIyIUI MperoiaBaTellb HaKaHyHe M0JIy4aeT B CeKpeTapuare J1u-
peKTOpara 3aueTHO-3K3aMECHAIMOHHYIO BEJIOMOCTh, KOTOpas BO3BpAIIAETCS B CEKpeTapuar Iocie
OKOHYaHUS MEPOIIPUSTHUS B IEHb MPOBEICHUSI K3aMEHa UM YTPOM CIIEAYIOLIETO JHSL.

DK3aMeHbI IPOBOJIATCS MO OMiIeTaM B YCTHOM MJIM MUCbMEHHOM BUJIE, TUO0 B BUJE TECTUPOBA-
HUs. DK3aMEHALlMOHHbIE OMJIEThI COCTABIIAIOTCA IO YCTAaHOBICHHOH (hopMe B COOTBETCTBHM C YTBEP-
KIEHHBIMU Kadenpol 5K3aMEeHALMOHHBIMH BOIPOCAMU U YTBEP)KIAIOTCS 3aBeNylomuM Kadempoit
exeroaHo. B ounere comepxutcs He 0osiee 3 BOIPOCOB.

DK3aMeHaTOpy MPEJOCTaBIAETCS MPaBO 33/1aBaTh BOMPOCHI CBepX Omiera, a TakKe IOMUMO TEO-
pPETUYECKHUX BOIPOCOB JaBaTh JJIs PEIICHUS 33Ja4l U IPUMEPHI, HE BBIXOJAALIME 32 PAMKU IPO/IeH-
HOT'O MaTepHaa 1o U3y4aeMon JUCLIUTUINHE.

3HaHUsA, YMEHMsI U HaBBIKM OOYYalOLIUXCS ONPENENSIOTCA OLEHKAMU «OTJIIMYHO», «XOPOLIO»,
«yJIOBJIETBOPUTEILHO», «HECYJAOBIECTBOPUTEIILHO» U BBICTABIISIOTCS B 3a4€THO-IK3aMEHAI[MOHHYIO Be-
JIOMOCTb 00YYarolIerocst B IeHb SK3aMeHa.

[Ipu mpoBeneHUH YCTHOTO PK3aMeHa B ayJAMTOPUU HE JOJDKHO HAXOOUThcs Oosiee 6 oOydaro-
IIMXCSl Ha OJHOTO MPEToiaBaTes.

[Tpu nmpoBeneHNH YCTHOTO K3aMeHa 0OydaroIMiCcsl BEIOUPAET SK3aMEHAIIMOHHBIA OMIIET B CITy-
YaiiHOM MOPSAKE, 3aT€M Ha3bIBaeT (PaMUIINIO, UMsl, OTYECTBO U HOMEP HK3AMEHAI[MOHHOI0 OMiIeTa.

Bo Bpemst sk3ameHa oOywaromuecsi MOTYT TOJb30BAaThCs C pa3pelleHus] dK3aMeHaTopa Mpo-
rpaMMO# TUCIMILUIMHBI, CIIPAaBOYHONH M HOPMATUBHOW JINTEPATYPOH, APYTUMH TOCOOUSMHU U TEXHUYE-
CKUMH CPEJICTBAMH.

Bpems moAroToBku oTBeTa MpH caade SK3aMeHa B YCTHOW (opMe TOIDKHO COCTABIISATH HE MEHEE
40 MuHYT (TI0 KEJTaHUIO0 00YYaIOIIEerocsl OTBET MOXKET OBITh TIOCPOYHBIM). Bpemsi oTBeta — He Oosee
15 MunyT.

OOyuaronuiics, UCTIBITHIBAIOIINN 3aTPYAHEHUS IIPU MOJATOTOBKE K OTBETY IO BHIOPAaHHOMY UM
Ousery, IMeeT MpaBo Ha BHIOOP BTOPOTO OHMIIETa C COOTBETCTBYIOLIUM IPOAJICHHEM BPEMEHU Ha IMOJ-
rotoBky. IIpu okoOHUaTETPHOM OLICHMBAHUU OTBETA OLIEHKA CHMXKAETCsl Ha OJuH Oasul. Beinada TpeTs-
ero Omiiera He pa3peraeTcs.
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Ecnu oOyuaronuiicst sBUJICS Ha K3aMEH, U, B35IB OWJIET, OTKA3aJCs OT MPOXOXKICHHS aTTeCTaI[H
B CBSI3U C HEMOJATOTOBJIEHHOCTBIO, TO B BEJOMOCTH €MY BBICTABIISIETCS OLICHKA «HEYIOBIETBOPUTEIb-
HO».

Hapymenre nucuuIinHbl, COUCHIBAHKUE, UCIIOJIb30BAHUE OOYYarOMIMMHUCS HEpa3pelIeHHbIX Te-
YAaTHBIX U PYKONMCHBIX MaTepHajoB, MOOWIBHBIX Tele(OHOB, KOMMYHHUKATOPOB, ITUIAHIIETHBIX KOM-
MBIOTEPOB, HOYTOYKOB U JPYTUX BUJIOB JIMYHOM KOMMYHUKAIIMOHHOW M KOMIIBIOTEPHON TEXHUKHU BO
BpeMs aTTeCTAIl[MOHHBIX MCIIBITaHU 3amnpeiieHo. B ciydae HapymeHus 3Toro TpeboBaHus MpenoaBa-
Tenb 00s3aH yJAIUTh 00YyYaroerocst U3 ayAUTOPUH U MIPOCTAaBUTh EMY B BEIOMOCTH OIICHKY «HEYI0-
BJIETBOPUTEIILHO.

BricTaBiieHnEe OLEHOK, MOJIYYEHHBIX IPU MOJBEICHUH pPE3yIbTaTOB MPOMEKYTOUYHOM aTTecTa-
IIUH, B 3aYETHO-IK3aMEHAI[MOHHYIO BEIOMOCTb IMPOBOIUTCS B MPHUCYTCTBUU CaMOTO OOYYarOIIeroCs.
[IpenonaBaTenn HECYT NEPCOHAIBHYKO OTBETCTBEHHOCTH 3a CBOEBPEMEHHOCTh M TOYHOCTh BHECEHUS
3aIuced 0 pe3ynbTaTax MPOMEKYTOYHOU aTTECTAllUU B 3a4€THO-IK3aMEHALMOHHYIO BEIOMOCTb.

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

Jlns oOydaromuxcsi, KOTOpble HE CMOTIJIM ClIaTh 3K3aMEH B YCTaHOBJIEHHBIE CPOKHU, Y HUBEpPCHU-
TET yCTaHABIMBAET IEPUOA JMKBHAALUU 3aJ0JDKEHHOCTU. B 3TOT mepuoj mpenopaBaTenu, NpUHU-
MaBlINE SK3aMEeH, JOJDKHBI YCTAaHOBUTh HE MEHee 2-X JHel, Korjna oHu OynyT NpUHUMATh 3a/10JKEH-
HocTu. MH(popMaIyst o TMKBUAALNY 33/10JKEHHOCTH OTMEYAETCSI B 9K3aMEHAIIHIOHHOM JIUCTE.

OO6yyaromumcsi, MOKa3aBIIUM OTJIMYHBIE U XOPOIIUE 3HAHUS B TEYCHHE CEMECTpa B XOJE IO-
CTOSTHHOTO TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH, MOKET OBITh IMPOCTaBJICHA K3aMEHAIIMOHHAsI OLEHKA
JOCPOYHO, T.€. 6e3 ciaauu sk3amMeHa. OleHKa BHICTABISETCS B AK3aMEHALIMOHHBIN JTUCT WIN B 3a4E€THO-
9K3aMEHALMOHHYIO BEIOMOCTb.

WNHBanuapl 1 nuna ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMHU 370POBbSl MOT'YT C/IaBaTh 3K3aMEHBI B
MEKCECCHOHHBIN MIEpHO/] B CPOKH, YCTAaHOBJICHHbIE HHANBUYaTbHBIM YU€OHBIM TNIaHOM. MIHBamUAb! 1
JMIA C OTPaHUYEHHBIMH BO3MOKHOCTSMH 3J0POBbS, UMEIOIINE HAPYIIEHUs OMOPHO-ABUTATEIBHOIO
anmapara, [JOIYCKalOTCsl Ha aTTECTAlMOHHBIE MWCIBITAHUS B CONPOBOXKJIEHUU ACCHUCTEHTOB-
COMPOBOXKIAIOIIUX.

[Ipouenypa npoBeneHus TPOMEKYTOUHOM aTTeCTAllUU Il OCOOBIX cllydaeB u3joxkeHa B «[lo-
JIO)KEHUU O TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH M IMPOMEKYTOYHOM aTTecTaluu O0y4arouuxcs IO
OI1OII 6akanaBpuara, criermanurera u Mmaructpatypei» ®I'bOY BO KOxno-Ypansckuit TAY

Ol1IeHOYHBIE CPEJICTBA Kon n HaumeHoBaHue
WHJUKaTOpa KoMIe-
Bomnpocsl k 3x3ameny
TEHITUHN
1. Arpoxumus, Kak HayKa, €€ 3aJa4u, MPEIMET U METO/Ibl UCCIICIOBAHMUS. WJI-1omnx-1
2. Hcropus pa3zBUTHA arpOXMMUYECKUX 3HAHUM. Hcnonp3yeT OCHOB-
3. Bo3saymHoe ¥ NOYBEHHOE NUTaHUE PACTEHUH. HBIE 3aKOHBI €cTe-
4. CoBpeMeHHOE NPEACTABICHUE O MEXaHMU3MaX MOTJIONIEHUS JIEMEHTOB | CTBEHHOHAYYHBIX
MUTAaHUS PACTCHUSMH. JUCUUIUIAH ISl pe-
5. CopepxkaHue B paCTEHUSX U BBIHOC C YPOKAEM CEIbCKOXO35MCTBEH- HIEHUSI CTaHJIAPTHBIX
HBIX KYJIBTYp 3J€MEHTOB MUTAHUSA. 3a7a4 B 00JIaCTH ar-
6. IloHsTHE MaKpOAIEMEHT MUTAHUS PACTCHHUH, UX POJIb B MUTAHUU U pOHOMHUHM C TIpUMeE-
MPOJIYKTUBHOCTU PACTECHUH. HeHueM uHpopmanm-
7. TloHsiTHE MUKPOAJIEMEHT MUTAHUS PACTEHUH, UX POJIb B MUTAHWUU U OHHO-
MPOJIYKTUBHOCTU PACTEHUM. KOMMYHUKAIIMOHHBIX
8. BimsHHe BHEIIHUX YCIOBUMN CpPE/bl HA MOTJIONIEHUE SJIEMEHTOB MUTA- | TEXHOJIOTHH
HUS PACTCHUSIMU.
9. MuHepanbHas 4acTh OYBBI M €€ 3HAYCHUE B MUTAHUU PACTCHUI.
10. Oprannyeckoe BEIIECTBO IIOYBBI U €r0 3HAYEHUE B IUTAHUU PACTEHUI.
11. IHormorurensHast cCHOCOOHOCTH M MOTJIOMIAOIINN KOMIUIEKC II0YB, UX
3HAYCHHUE B MUTAHUU PACTCHUI.
12. ArpoxuMHusi KHCJIBIX TTOYB, UX MEIUOpPAIIU.
13. ArpoxXuMust COJTOHYAKOBBIX M COJIOHIIOBBIX MOUB, UX MEIHOpAIUs.
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14.
15.

16.

17.

18.

19.

20.

21.

22.
23.

24.
25.

26.

27.

28.

29.
30.

31.

32.

33.

34.
35.

36.
37.
38.
39.
40.
41.

42.

Knaccudukanus MUHEpaTbHBIX YA0OpEHUH.

OcHoBHBIE pU3NYECKHUE, XUMHUUECKUE U MEXaHUYECKUE CBOICTBA MU-
HEpAJIbHBIX yIOOPEHUH.

A3OT B )HU3HHU pacT€HUil, KPYrOBOPOT a30THCTHIX BEIIECTB B CUCTEME —
«I104YBa — paCTCHHUC».

[Iponeccbl aMMoHuUKALUHU, HUTPU(DUKALIUH, JTEHUTPUDUKALUT — UX
OTpHULaTeNIbHAS U TIOJIOKUTENbHAS POJIb B MUTAHUN PACTEHUIN a30TOM.
Knaccudukanus a30THBIX yI0OpeHHA, CHIPbE Al MPOU3BOJICTBA,
KpaTKasi XapaKTepUCTHKA.

HuTtpatHble ynoOpenus, UX XapakKTepUCTHKA U TEXHOJOTUS TIPUMEHe-
HUSL.

AMMOHMUITHBIE yTOOpPEHHS, UX XapaKTepPUCTHUKA U TEXHOJIOTHSI PUMe-
HEHMSL.

AMMOHUITHO-HUTpATHBIE yIO0OpEHUS, X XapaKTEpPUCTHUKA U TEXHOJIO-
TUS IPUMEHEHUSI.

AMuHbIE yIOOpEHUS, UX XapaKTEPUCTUKA U TEXHOJIOTHS IPUMEHEHUSI.
XKunkue a3oTHbIe yIOOpEHHUs, NX XapaKTEPUCTUKA, TEXHOJIOTUS TPU-
MEHEHHUSI.

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

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

JlumoHo-IMTpaTHO pacTBOpUMBIE (GOoChHOpPHBIE YIOOPEHHMS, HX XapaK-
TEPUCTHKA U TEXHOJIOTHUS IPUMEHEHUSI.

TpynHo pactBopuMbIe pochopHbIE YIOOPEHHUS, UX XapaKTEePUCTUKA U
TEXHOJIOTUS] IPUMEHEHUSI.

Kanuii B )kU3HU pacTeHMil, COJIepKaHUE U COCTaB Kajus B MOYBE.
Knaccudukanus kanuiHbeIX ynoOpeHui, ChIpbE 1S MPOU3BOACTBA,
KpaTKasl XapaKTepUCTHKA.

Xopconepkaiue KauiiHble yI00peHus, UX XapaKTepUCTHKA U TeX-
HOJIOTUSI TPUMEHEHUS.

Kanwuitabie ynoOpenusi, He coepKaliie XJiop, IX XapaKTeprucTuKa u
TEXHOJIOTHS IPUMEHEHUSI.

Knaccudukanus KOMIIIEKCHBIX yI0OpEHUH, UX KpaTKas XapaKTepH-
CTHKa, TEXHOJIOTUS TPUMEHEHHUS.

MuxkpoynoOpeHusi, UX 3Ha4YeHUE U TEXHOJIOTUS IPUMEHEHUSI.
Knaccudukanus opraHnueckux yao0peHuid, uX 3HaYeHUE B 3eMIIe/Ie-
Y.

[ToncTuno4yHbIN HABO3, TEXHOJIOTUS IPUTOTOBJICHHUS, XpaHEHUS 1
ycnoBus 3P(HEKTUBHOTO UCTIOIB30BAHUSI.

becmoacTuiounblii HABO3 — COCTaB, CBOKMCTBA U YCIOBHS 3 ()EKTHBHO-
T'0 UCIIOJIb30BaHUS.

[ITrunii TOMET — cocTaB, XpaHEHUE U PUMEHEHHE.

Cunepanbubie ynoopenusi. Coiaoma Kak OpraHHuecKoe ya1o0peHue.
KomnocTsl — Buibl, COCTaB, TEXHOJIOTUS IPUTOTOBJICHUS U IPUMEHE-
HUS B KQUECTBE OPTaHUYECKUX YIOOpPEHUH.

Topd, canponenu — BUIBI U TUIIBI, TEXHOJIOTHS IPUTOTOBJICHUS U HC-
MI0JIb30BAHUS B KAUECTBE OPraHMUECKUX yI0OpEHUH.

He TpagunvioHHbIE BUIBI OPTAaHUYECKUX YI0OPEHUH.

Tpertuii Bonpoc 0u1eTa — pelieHue 3a1a4u, 0a30Bble IPUMeEPHI:
1. Coneprkanuie a30Ta B 3epHE SPOBOM MIICHUIIBI IPU YOOpKe cocTaBmio 1,8
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%, BnaxxHOCTb — 21 %. KakuMm OyneT conepkaHue a30Ta Py CTaHIapTHOMN
Brnaxknoctu (14 %)?
Omeem: 1,96 %
2. Ilpu y6opke Ha TOk qocTtaBieHo S0 T 3epHa ¢ BIaxxHOCThIO 28 %. Ilocne
MoApabOTKH BIAKHOCTh YMEHbIIUIIACH 10 15 %. OnpenenuTs Maccy 3epHa
nocie mopadoTKH.
Omeem: 42,4 m
3. I noaKOpMKH 3arianupoBaiin 15 % pacTBOp MOYEBHMHBI M YCTAaHOBUIIN
pacuérayro Hopmy 30 kT a.B./ra. Paccuntath 00b€M pacTBopa Ha Ira.
Omeem 369,6 i/2a
4. Ha xako¥ Mo1aj i MO>KHO MPOBECTH a30THYIO0 BHEKOPHEBYIO IMOJKOPMKY
03UMOM MIICHUIIBI, €CTIU T0IMyCTUMAasi KOHIIEHTPALUsl paCTBOpPa BHOCUMON MO-
ueBMHHI cocTaBiseT 20 %, B Hanuuuy uMeercs 120 M> BOIBI 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
CaxapHOM CBEKIJIbI, €CIIM PEKOMEHI0BaHO BHECTU N70P100.
Omeem: ammogpoc — 200 xe/2a, mouesunvt — 109 ke/ea
6. Ilepen moceBoM 371aKOBOM MHOTOJIETHEN TPaBbl pEKOMEH0BaHO BHECTH Nog
P100 Kso. B Hanmmuum nmeercs aMmMmuadHast cenurpa, aMMo(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 1I.B. YAOOPEHUH, €CIIH MO/ IPOBYIO MIIIEHUITY Ha TUIO0-
mrane 100 ra BHecnu 15 T ammodoca, 10 T XJTOpUCTOro Kalus U 5 T MOYCBUHBI.
Omeem: N3sP75Kso
8. YCTaHOBUTH HOPMY YIOOpEHHUH B KI/Ta JEHCTBYIONIETO BEIIECTBA, €CIIH MO/
KyKypy3y Ha miomiaab 200 ra 6su10 BHeceHo 50 T ammodoca u 30 T amMuay-
HOU CEJIUTPHI.
Omeem: N76Pi2s
9. Jlns1 monydeHus MIaHUPYEeMON ypoxKaiHOCTH HeoOXxo1uMo Ha riomaas 500
ra BHECTH 45 T AEHCTBYIOIETro BEIIEeCTBa 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 M0-
TPEOHOCTH B YIOOPEHUSX.
Omeem: 60 m 0soiinoco cynepgocghama
10. ITox mymanupyembIid yposkaid spoBO mineHuIbl B 2 1/ra Tpedyercs 100
Kr/ra a.B. pochopHBIX yH0OpeHHid, n3 KoTophix 70 Kr/ra peKOMEH/I0BaHO BHE-
CTH OCEHBIO 1o 3506 1 30 Kr/ra B psiAKK TpH nmoceBe. ONpeaenuTh 103y 0C-
HOBHOTO U PSIIKOBOTO BHECEHHUSI IBOMHOTO cynepdocdara.
Omeem: 0o noceesa — 143 ke/2a, noxanvro — 61 k2/2a

[Ikana u KpUTEpUN OLIEHUBAHMS OTBETA O0YYAIOLIETOCs MPEACTABICHBI B TAOIHULIE.

HIkana Kpurepun oueHuBanus

- 00yJaronuics MOJTHO YCBOMJI YU€OHBIN MaTepual;

OneHka 5

3yeTCsl TEPMUHOJIOTHEH;
(OTIIUYHO)

CBSI3HOTO OIMCAHUS SIBJICHUM U IIPOLCCCOB,

- TIOKa3bIBACT 3HAHNE OCHOBHBIX MOHITHI JAUCHUIUIMHBI, TPAMOTHO IOJIb-

- IPOSIBIISICT yMEHHUE aHAJIM3UPOBaTh U 0000IIaTh HH(POPMAIUIO, HABBIKH
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- JIEMOHCTPUPYET YMEHME M3J1araTb MaTrepual B ONpeAeJIeHHON Joruye-
CKOM IOCJIeI0BaTeIbHOCTH,

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

- IEMOHCTpHUPYET C(POPMUPOBAHHOCTh U YCTOWYUBOCTh 3HAHUMN, YMECHHUI
U HaBBIKOB,;

- MOTYT OBITH JAOMYIIEHBI OJHA—/IBE HETOUHOCTH MPHU OCBEIIEHUH BTOPO-
CTCIICHHBIX BOITPOCOB.

Onenka 4
(xopor1o)

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

- B YCBOCHHMH y4eOHOro MaTepuaia JOMyIIeHbl IPOOebl, HE HCKa3UBIINE
cofiepKaHHE OTBETA;

- B M3JIOXKEHUU MaTepHasia J0NyleHbl He3HAYUTEIbHbIE HETOYHOCTH.

Onenka 3
(YIOBIETBOPUTENHHO)

- 3HAaHWE OCHOBHOTO MPOTPAMMHOI0 MaTepuaga B MUHUMAIBHOM 00BEME,
MOTPEIIHOCTH HENPUHLUIINAILHOIO XapaKTepa B OTBETE Ha HK3aMEHeE:
HETOJHO WJIM HETIOCJIE0BATENbHO PACKPBITO COAEpKaHUE MaTepuasa, HO
MOKa3aHo 00Illee MOHUMaHKEe BOPOCOB;

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

- BBISBJIEHA HEAOCTaTOYHAs CQOPMHUPOBAHHOCTb 3HAHWUN, YMEHUN H
HABBIKOB, 00YJAIOMIMIICS HE MOKET MPUMEHUTh TCOPHIO B HOBOUM CHUTYya-
07078

Ouenka 2
(HEeyIOBJIETBOPUTEILHO)

- Ipo0OeITbl B 3HAHHSX OCHOBHOTO MPOTPAMMHOTO MaTepualia, MPUHIUIIH-
aJIbHBIC ONTMOKH TIPU OTBETE Ha BOIIPOCHI;

- OoOHapy)XeHO HE3HAaHWE WM HEMOHMMaHue OOoJblIel Wi Hambosee
Ba)XHOH yacTH y4eOHOTO MaTepHaa;

- JOMYIIEHBbl OMMOKH B OINPEACICHUN TOHATUN, TMPH HCIOIH30BAHUH
TEPMUHOJIOTHH, B OTIMCAHHH SIBIICHUH M TIPOIIECCOB, KOTOPHIC HE MCIPAB-
JIEHBI TIOCIIE HECKOJIBKHUX HABOJISAIINX BOIPOCOB;

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

4.2.3. KypcoBas paboTa / KypcoBO# POEKT

Kypcogas pabora / KypcoBOI MpOEKT HE MTPEAYCMOTPEHBI YICOHBIM TIJIAHOM
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