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AHHOTALIUAS

padoueil mporpaMmbl yueOHOH qucuiinabl b1.0.16 «Arpoxumus»

JJIS1 MOATOTOBKHU 0aKajiaBpa no Hanpasjenuio noarorosku 35.03.05 — CagoBon-
CTBO, HanpaBJieHHOCTH: «[171010BOICTBO U BUHOTPaAapcTBO», «IIpon3BoacTBo
NPOAYKIMH OBOIIHBIX, JJEKAPCTBEHHBIX 1 ()M POMACIUYHBIX pacTeHnin», «Ce-

JIEKIMSl, TeHEeTHKA U OMOTEeXHOJIOTHSA CAT0BBIX KYJIbTYP», «/lekopaTuBHOE caj10-

BOJACTBO U (PJIOPUCTUKA)

Henab ocBoeHMs TMCHUILIMHBI: (OPMHUPOBAHUE MPAKTUYECKUX HABBIKOB CO-
CTaBJICHUSI CUCTEMBI yI0OpEHUsI B CEBOOOOPOTAaX C CaJOBBIMH KyJIbTypaMu, BbIOOpa
CH0CO00B PallMOHAILHOTO MCIOJB30BaHUs YAOOPEHUM, TEXHOJIOTUN MPUMEHEHHS U
BHECEHHSI MUHEPAIbHBIX W OPraHMYECKUX YAOOpPEHUH B pa3IMYHBIX MOYBEHHO-
KJIIMMAaTUYECKUX YCJIOBHSX, B 3aBUCUMOCTH OT OMOJOTMYECKUX OCOOEHHOCTEH Celb-
CKOXO3SIUCTBEHHBIX KYJIbTYp, JEHCTBUS yIOOPEHMI HA YpOKail U KaueCTBO pPaCTEHU-
€BOJYECKONW MPOAYKIHMH, SKOJOTMYECKUMH AaCTIEKTaMU NPUMEHEHUs yIOOpEeHH U

MEJIMOPAHTOB.

MecTO MMCHMIVIMHBI B Y4eOHOM IJIAHe: JUCUUIUIMHA BKIIIOUYEHA B 0A30BYIO
4acTh y4eOHOTO yIaHa 1mo HarnpasieHuio moarotoBku 35.03.05 - CagoBoacTBo

TpeGoBanus Kk pe3yabTaraM OCBOCHHUSI JUCHHUILUIMHBI: B PE3yJIbTaTE OCBOE-
HUS TUCIMIUIUHBL hopMupyrotes cinenayromue komrereniuu: OIIK-1.1; OIK-1.2; OITK-
13.

Kpartkoe coaepkaHue QMCUMIUIMHBI: OCHOBHBIE pa3feibl: XUMHYECKUAMN
COCTaB M Ka4yecTBO ypoxkass. OCHOBBI IMTaHUSI PACTEHUI; ATPOXUMHYECKHAE CBOM-
CTBa IMOYBBI B CBSI3U C NMHUTAHUEM PACTEHUU M MPUMEHEHHEM ylnoOpeHuii; Mune-
panbHble U opraHudeckue ynoopenus; Cucrema yao0peHus.

OO0mast Tpy10eMKOCTbh TMCUMILINHBI: 3 3aueTHbIe enuHullbl (108 yacoB)

IIpome:KyTOYHBIH KOHTPOJIb: 3a4€T C OLICHKOM.

1. Iletn ocBOEHHUSA AMCIUILIHHBI

Heau nucuunauHbl: GOPMUPOBAHHE MPAKTHUECKUX HABBIKOB COCTABJICHMS CHUCTE-
MBI yIOOpEHHs B CEBOOOOPOTAX C CaTOBBIMHU KYJIbTypaMu, BEIOOpa CIIOCOOOB paImo-
HAJIBHOTO MCIOJIb30BaHUs yI0OpEHUl, TEXHOJOTUN MPUMEHEHUS! U BHECECHUS] MHUHE-
paJIbHBIX M OPraHUYECKUX YIOOpEHUl B pa3IUYHBIX MOYBEHHO-KIMMATUYECKUX
YCIIOBUSIX, B 3aBUCMOCTHU OT OMOJIOTHYECKHX OCOOCHHOCTEHN CENTbCKOX03SIICTBEHHBIX
KyJIbTYp, IEHCTBUS yIOOPEHHUI HA YPOXKail M KaueCTBO PACTCHHEBOIUECKON MPOIYK-
IIUH, SKOJOTMUYECKUMHU aClieKTaMy MPUMEHEHUs y100pEHHUI U METHOPAHTOB.
3HaKOMCTBO CTYACHTOB C LIU(PPOBBIMU BO3MOXKHOCTSIMHU B cpepe MpHUMEHEHUs
ynoOpeHuil, a UMEHHO HCIOJb30BaHNE MOOMJIBHOTO MpuiioxkeHus «Pacy€r BbiHOCA
NPK 2020» ot komnanuun OOO «ArpoHOyT» 1 pacyéra BBIHOCA PACTECHUSIMU MaK-
PO3JIEMEHTOB; YMEHHE PACCUNTHIBATH 103l MUHEPAIBHBIX yI0OpEHUH T10]] OCHOBHBIE
CEeIbCKOXO3SUCTBEHHBIE KYJIBTYpPhI C MOMOIIBIO ArpokaibkyistTopa AgroResult ot
koMianuu [TAO «®DocArpo», BO3MOKHOCTh UHTEPIPETUPOBAHUS U UCIIOIb30BAHUS



JAHHBIX CO CITYTHHKOBBIX CHMMKOB, ITOJIyYE€HHBIX Yepe3 IMPOrpaMMHOE 00eCIieucHHe
«OneSoily.

2. MecTo IMCUMILIMHBI B Y4eOHOM Ipolrecce

JucuumuinHa «ATpoXuMus» BKIIOYeHa B o0s3aTenbHbI mnepedeHb DI'OC
JTUCHUIUIMH 0a30BOM yacTu y4eOHOro ruiana. JMCHUIUIMHA «ATPOXUMHUS peau3y-
ercsi B cootBercTBUM ¢ TpeboBanusmu GI'OC, OIIOII BO u YyebHoro miaHa mo
Hamnpasyieanto 35.03.05 — CamoBojacTBo, HampaBiaeHHOCTH «I110I0BOACTBO U BUHO-
rpagapcTBo», «CeneKkius, TeHeTUKa U OUOTEXHOJIOTUS CaIOBBIX KYJIbTYp», «/lekopa-
TUBHOE CaJI0BOJICTBO U (hiopucTrKay, «OBOIIEBOJICTBO OTKPHITOTO U 3AIUIIEHHOTO
IpyHTa, MPOU3BOJCTBO U MepepadoTKa JEKAPCTBEHHOTO M A(PUPOMACIUYHOTO ChI-
phs».

[IpeamecTByOmUMHA KypcaMH, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3zupyercs
JUCHUIUINHA «ATPOXUMHUS SIBIIAIOTCA: «XUMHUSI HEOPTaHUYECKasi U aHATUTHYECKAs,
«XuMusi opraHuyeckasi, ¢puznueckas W KoJuloujaHas», «Duznonaorus u OHOXUMUS
pactenuit», «O6miee 3emiuenenuey, «[louBoBeeHNE C OCHOBAMU T'€OJIOTUN.

JucuurminHa « ATpOXUMUS SIBJISIETCS OCHOBOIOJIATAOIIECH ISl U3YyUYEHHUS Clie-
Oyromux qucuuiuivg: «CanoBoactBoy, «llnomnoBoactBoy, «OBomeBoacTBoY», «BuHO-
rpaiapcTBOy, «JleKopaTUBHOE CaJI0BOJCTBOY.

OC0OEHHOCThIO AUCIUIUIMHBI ABJISIETCS] IPUOOPETEHHE 3HAHUN U HABBIKOB 10
OCBOCHHMIO METOJIOB OIICHKH YpPOBHEH 3(P(HEKTUBHOTO M MOTEHIIMAIHLHOTO TIOAOPO-
JIUs TI0YB U YCJIOBU MUHEPAJIbHOTO MUTAHUSI CEIbCKOXO3SIMCTBEHHBIX KYJBTYp; OC-
HOBHBIX MPUHIHUIIOB U MPUEMOB ONTHUMU3AIMU MHUHEPAIBHOTO MUTAHUS PACTEHUU U
arpOXUMHYECKUX CBOMCTB MOYBHI MOCPEICTBOM BHECEHUS YAOOPEHHUM U TPUMEHEHUS
METOJ0B XMMUYECKOW MEJIMOPALUU JJIsl YBEIUYEHUSI TPOU3BOJICTBA PACTEHUEBO1UE-
CKOW TMPOAYKIIMM XOPOIIET0 KayecTBa, COXPAHEHUS WJIM TOBBIIMIEHUS MOYBEHHOIO
IJI0I0POIHSL.

Pabouast mporpamMma IHUCHUIUTUHBI «ATPOXUMUS JUIsl MHBAJIUAOB U JIUI[ C
OTPaHUYCHHBIMA BO3MOKHOCTSIMU 3JI0POBbsI pa3pabaThIiBaeTCd WHIWBHAYATHHO C
Y4E€TOM OCOOCHHOCTEH MCUXO(PU3NUECKOTO Pa3BUTHSA, UHIWBUIYATBHBIX BO3MOYKHO-
CTEH M COCTOSTHUS 3I0POBbS TAKUX 00yUarOIIHXCA.

3. [lepevyeHb MJIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHHS MO JUCHHUILINHE,
COOTHECEHHBIX C IVIAHMPYEMBbIMHU pe3yIbTATAMH 0CBOCHHMS 00pa3oBaTeIbHOM
NPOrpamMMblI

N3yyenne nmaHHOW ydeOHOW AMCIMIUIMHBI HANpaBlieHO Ha (HOPMHUPOBAHHE Y
OOyJaroIINXCsl KOMIETSHITNH, MPeICTaBICHHBIX B Ta0ymiie 1.



TpeGoBanus Kk pe3yabTaTaM OCBOCHHUS Y4eOHOH JUCITUIITIMHBI

Taomuna 1

eT UH(QOPMAaIOHHO-
KOMMYHHKAI[MOHHBIE
TEXHOJIOTHH B pellie-

pa3paboOTKH  parroHalb-
HOW CHUCTEMBI YAOOpEeHHI,
COCTaBJIEHUS! TOJOBBIX H

YECKHE T0Ka3aTeau Ipu
OLIEHKE KadyecTBa M 0e3-
OMACHOCTH PaCTUTEIBHOU

No Kon Crmeme e ] TR B pe3ynbrate n3yueHus: yaeOHON AUCIUTIIMHBI 00y4JaIONTUECs TIOJDKHBI:
/i | OMEE KOMITETCHIINH (UK €€ YacTH) TEHIUH 3HaTh YMETh BJIAJICTh
TEHIINH
1. |OIIK-1 |CnocobeH pemiaTh TUIIOBBIC OIIK-1.1 /Iemon- OCHOBHBIC THUIIBI W arpo- |IPOBOJWTH TOJIEBBIE W |METOJaMH U CPEIACTBAMU
3a/1a4u MpoQecCHOHATBHON CTPUPYET 3HAHUE OC- | XMMHYECKHUE CBOICTBa | Ta0OpaTOPHBIE  UCCIIEIO- | KI3MEPEHUS (U3HUECKUX,
NESTEIIbHOCTH Ha OCHOBE 3Ha- | HOBHBIX 3aKOHOB Ma- |[IOYB [0  [OYBEHHO-|BaHUS MOYB, MPOTHO3HUPO- | BOAHO-(PU3UYECKUX, XU-
HUW OCHOBHBIX 3aKOHOB MaTe- | TEMaTUYECKUX U reorpa)i4eCKUM 30HAM, |BaTh M3MEHEHHUS CBOMCTB|MHUYECKHX IapaMeTpOB
MaTHUYECKHX U €CTECTBEHHBIX | €CTECTBEHHBIX HAYK, |COCTaB I0YB, W3MEHEHHUS |TIOYBHI U HAMPABICHHOCTH [[IOYB B MOJEBBIX H J1a00-
HayK C HEOOXOTUMBIX JJIsI CBOMCTB TIOYB IIPH OCBOE- |[IOYBEHHBIX  IPOIIECCOB | PATOPHBIX YCIIOBUSIX;
pUMEeHEeHHEeM HHGOPMAIIMOH- | PEIICHUS TUITOBBIX HUU, MEJIHUOpPALMU W pe-|IpU peaau3aluu TEeXHO- | TeXHoJorueil pa3paboT-
HO-KOMMYHHKAITMOHHBIX TeX- | 3a/a4 mpoQeccro- KYJIbTUBALIUH 3E€MEIb; JIOTUM BBIpAIIMBAHUS Ca- |KM M aHaJIM3a TOYBEH-
HOJIOT U HaJIbHOUN JOBBIX KYJIbTYP; HBIX KapT;
NEATEIIbHOCTH HaBbikamMu  uHTEprpeTanuu
JAAHHBIX, IMOJYYCHHBIX C IIO-
mompio NDVI- meroma B
MIPOTPaMMHOM o0oouke
«OneSoily.
2. OIIK - 1.2 Ucnionb- | METOABl TUATHOCTUKHU IH- | OCYHIECTBIATh OJKCIPECC- | HABBIKAMU  aHATUTHYE-
3yeT 3HAHUS OCHOB-  |TaHUs CAJIOBBIX KYJIBTYp H | IUATHOCTUKY MATaHUS | CKOW pabOThI MpHU oOIpe-
HBIX 3aKOHOB Mate- arpOXMMHUYECKOTO MOHHM- | CAZOBBIX KYJIbTYp; JENEHUN  XMUMHYECKOTO
MAaTUYECKHX U €CTe- |TOPUHTa TOYB; OMpeJese- cocTaBa pacTeHUH H
CTBEHHBIX HAyK NI  |HHE MOTPEOHOCTH B yI00- MOYBBI, TMPOTHO3HPOBA-
pelieHus CTaHAapT- |PEHUSAX U XHUMHYECKUX HUS  arpOXUMHYECKUX
HBIX 33/1a4 CaJ0BOJI- | MEIMOPAHTaX; MoKasaTesen MOYBHI,
CTBa YPOKaMHOCTH C/X KYIlb-
Typ ¥ KadecTBa MPOJyK-
AN,
3. OIIK — 1.3 [IpumeHsi- | OCHOBHBIE TIPUHIIUTIBI UCIONIb30BaTh OMOXUMH- | TEPMUHAMU U TIOHSTHUS-

MU, HCIIOJIb3YEMBIMHA
IpU OLEHKEe 0e30IMacHo-
CTH PACTEHUEBOIYECKOMN

6




HUU THIOBBIX 33]1a4
npodecCuoHaIbHON
JeSTEIIbHOCTH

KaJICHAAPHBIX IIJIaHOB,
O0COOCHHOCTH  IPUMEHE-
HUs MMHEPAIBHBIX U Op-
raHMYeCKUX yIOOpeHUil B
3alIUIICHHOM IPYHTE;

HOKa3aTesid KavyecTBa M
0€30IaCHOCTH PaCTHUTEINb-
HOHM TPOAYKIUU TIPH BbI-

palMBaHUK  Pa3TMYHBIX
C/X KyIbTYP;
DNEeKTPOHHBIE PECypCHl LIS

yTOuHEeHHs akTyanbHocTd H/I B
chepe pabotel (CrnpaBovnas
cucreMa «TexakcnepT»).

IPOJTyKITHH;

UCIIOJIb30BAaTh  CBEACHHS
[0 XMMHUYECKOMY COCTaBY
PACTUTEIBHON MPOAYKLIUH
npu pa3paboTKe MPUEMOB
CHWDKCHHUSI COJICP)KAHUS B
C/X CBIpbE HUTPATOB U TS-

JKEJIbIX METAJIJIOB.

[Tonp30BaThCsl MOOMIBHBIMU H
KOMITBIOTEPHBIMH  TIPHJIOKEHH-
SIMM Ul YIPOILEHHUSI PAcu€TOB
BBIHOCA 3JIEMEHTOB NHUTAHUA U
JI03 MHUHEPAIIbHBIX YA0OPEHHH.

MPOIYKIMH U 000CHOBA-
HUM TEXHOJIOTUH BBIpa-
IIMBAHUA C/X KYJIBTYp U
MpUMEHEHUsT  ynoope-
HUM;

HABBIKAMU  aHAIHUTHYE-
CKOW paboThl MpHU Ompe-
JCNICHUH  HHUTPATOB U
TSDKEIIBIX METaJUIOB, HC-
MOJIb3YEMbIMHU npu
OLIEHKE KadecTBa U 0e3-
OTACHOCTH MPOYKIIUH.




4. CTpyKTypa M cofepsKaHue U CHUTLTUHbI

4.1 PacnpeneJieHue TPyI0EMKOCTH IMCHMILVIMHBI 10 BUAaM padoT mo

ceMecTpam

OO6mast TpyI0EMKOCTh AMCIUILIMHBI cocTaBiseT 3 3ad.ed. (108 udacoB), ux

PaclpCcacjaCcHuc 110 BUuaamM pa60T CEMCCTpaM IIPCACTABJICHO B Ta6JII/III€ 2.

Tabmuma 2
PacnipenesieHue TPyA0€MKOCTH TUCHUILIMHBI 110 BHAaM pPadoT M0 ceMecTpam
TpyroéMkocTh
B T.4. 11O
Bup yuyeOHoii padoTbl yac. ceMecT-
pam
Ne 3
OO01mas TPy10EMKOCTD TUCIUIUTHHEI 10 Y4eOHOMY TIIaHY 108 108
1. KonrakTHas padora: 48,35 48,35
AyautopHas padora 48,35 48,35
8 MoM uucue:
nexyuu (J1) 16 16
snabopamopnvie pabomuwl (JIP) 32 32
KOHMaKkmuas paboma Ha npomexicymounom konmpoiue (KPA) 0,35 0,35
2. CamocrosiTeansnasi paéora (CPC) 59,65 59,65
camocmosmenvHoe u3yuyeHue pazoenos, camonoozomoska | 50,65 50,65
(npopabomka u noemoperue JNeKYUOHHO20 Mamepuana u Ma-
mepuana y4eOHUKo8 u y4eOHvlx nocoouti, no020moeKka K iabo-
PAMOPHBIM U RPAKMUYECKUM 3AHAMUAM, KOIOKSUYMAM U M.0.)
Iloozomoska k 3auemy (KOHMpo.v) 9 9
But mpoMekyTOYHOTO KOHTPOJIS: 3a4er ¢ ONEeHKOU

4.2 Conep:xaHue TUCIHUNINHBI

TemaTuveckuil IJIaH y4eOHOM TUCHUIINHBI

Tabmuma 3

HaumeHoBaHue pa3aesioB U TeM AynuTopHad patora | Breayauro
ST () Bcero | JI JIP IIKP pHasi
padora CP

Pasnen 1 «BBogHbIIN 3 2 - - 2
Pa3znmen 2 «XMMHUYECKUN COCTaB M Kade- 16 2 10 - 14
CTBO ypokas. OCHOBBI THUTaHMS pacTe-
HUID
Paznen 3 «Arpoxumuyeckue CBOWCTBa 17 4 8 - 14
MOYBBLI B CBS3W C NMUTAHUEM PACTEHUU U
IPUMEHEHHUEM yJIOOpEHUIT»
Paznen 4 «Munepanbhbie U oprannueckue | 16 4 4 - 14
yI0OpeHus»




AyautopHasi padora | BHeayauro
HaumenoBanue Pa3/leIoB 1 TeM Beero | 1P IIKP pHas
AUCHUILIUH (YKPYIHEHO) paGora CP
Paznen 5 «Cucrema ynoOpeHus» 26 4 10 - 15,65
Koumaxmnas paboma na npomexcymournom | (0,35 - - 0,35 -
konmpone (KPA)
Bcero 3a 3 cemecTp 108 16 32 0,35 59,65
HToro mo aucuuminae 108 16 32 0,35 59,65

Pa3znes 1. BBoaHblid.

Tema 1. ArpoxuMus - HAy4YHasi 0CHOBA XMMM3alM U
U MHTEHCU(PUKALMH 3eMIIede .

3HauE€HHUE arpOXMMUU B CUCTEME BBICHIETO MPO(PECCHOHATBHOTO 00pa30BaHHUS
1o HanpasiieHU0 CagoBOACTBO, LIETb U 3a1a4¥ arpOXUMHUN. ba3oBble TUCHUIUIMHEI U
KYpChI, OCHOBaHHbIE Ha Hayke arpoxumuu. [IpenMer, 0OBEKTHl U3yUYEHHUS U METO/IbI
MCCIIEIOBAHUS B arpoXuMuu. OCHOBHBIE TTOHATHUS U TEPMUHBI B aTPOXUMUM.

Kpatkass ucrtopus pa3BuUTHS y4YE€HHS O TNHUTAHUA PACTCHUW W TPUMEHEHHU
ynoopenuii. Posb 3apy0eXHBIX U PYCCKUX YYEHBIX B Pa3BUTHH arpoXUMHH. AKaje-
MUK [IpsaumHukoB J[.H. kak OCHOBOIIOJIOKHUK OTE€YECTBEHHON HAYYHOU arpoOXyuMHU-
YECKOM IIKOJIBI.

3HaueHUE XUMU3AIUU 3eMJICJICTTUSI B MHTEHCU(UKAITUN CEIThCKOX035HCTBEHHO-
ro nmpou3BojicTBa B Poccun u npyrux crpanax. CocTOsHHE U NEPCHEKTUBBI MPOU3-
BOJICTBA M NMPUMEHEHUS MUHEPAIbHBIX, OPTAHUYECKUX YIOOPEHHM, XUMUIECKUX Me-
JIMOPAHTOB, a TAKXKE MECTHBIX yno0penuit B Poccuu. Llenb u 3a1aun arpoxumMudecko-
ro o0CITy’)KMBaHUS CENbCKOTO X03siiicTBa B P®. Ponb ynoOpeHuii 1 XMMUYECKUX Me-
JIMOPAHTOB B MOJYYCHUU BBICOKUX XOPOIIMX MO KAYECTBY M DKOJOTHYECKH Oe3omac-
HBIX YpPOYKA€B TOBAPHOM MPOAYKIIMM OCHOBHBIX CEIbCKOXO3SIMCTBEHHBIX KYJIBTYP,
COXPAHECHHUH U YJIYUIICHUU TIJI0I0POAMS TTOUB. 3aBUCUMOCTD JIEUCTBUS YA0OpEHU OT
MMOYBEHHO-KJIMMATUYECKUX YCIOBUM M arpOTEXHUYECKUX MEPOIPHUSITUN: CHUCTEMBI
00pabOTKK MOYBBI, BBEJICHUSI MHTEHCUBHBIX COPTOB, CEBOOOOPOTA, OPOILIECHUS U Me-
JIMOpaLIVH.

Paznen 2. XumMH4YecKuil cOCTaB M KadyecTBO ypo:kass. OCHOBBI NMUTAHMA
pacTreHui.

Tema 2.1. XuMu4ecKkuil COCTAB U MUTAHUE PACTEHUI

ConepxaHue BOJbI U CyXOro BELIECTBA B MPOAYKIUH OCHOBHBIX CEJIbCKOXO-
3SIUCTBEHHBIX KYJNbTYp (OBONIHBIX, MPOMAIIHBIX, MJIOJOBBIX U SATOJHBIX). Comaepxa-
HUE B TOBapHOM 4YaCTH ypoKasi BO3AEJIBIBAEMBIX KYJIbTYpP OPraHHMYECKHUX COEIAUHE-
HUM, ONPEACNSAIONIMX €ro KadyecTBO. BIMsHME BHEIIHUX YCIOBHUM W NPUMEHECHUS
yIOOpEeHHNI Ha KadyeCTBO MOJy9aeMOW MPOIYKIIUUA. DJIEMEHTHBIM COCTaB PACTCHHIA.
XUMHYECKHE AJIEMEHTHI, HEOOXOAMMbIC W YCIOBHO HEOOXOIMMBIE pacTeHUsIM (Mak-
PO3JIEMEHTBI, MUKPORJIEMEHTBI U YJIbTPAMUKPOAJIEMEHThI) U UX POJIb B IUTAHUU pac-
TeHul. [IoHsATHE O TKENBIX MeTajIaX U UX BIWSHUN HA KAYE€CTBO ypOKasl.




AOGCOJIIOTHOE U OTHOCHUTENIbHOE COJIEpKaHUE a30Ta M 30JIbHBIX 3JIEMEHTOB B
OCHOBHOM M TOOOYHOW MPOAYKIMU BAXKHEUIIHUX CENbCKOXO3IUCTBEHHBIX KYJBTYD.
BunoBbie 1 copToBbIE OCOOCHHOCTH XMMHYECKOTO M DJIEMEHTHOI'O COCTaBa PAaCTCHHM.
ToBapHbIf, XO34WCTBEHHBI M OHOJIOTMUECKUH BBIHOC MUTATEIBHBIX 3JIEMEHTOB
CEIBCKOXO3SIICTBEHHBIMU KYJIbTYpaMH. XO35UCTBEHHBINA BBIHOC 3JIEMEHTOB ITUTAHUS
Ha €IMHUILY OCHOBHOM MPOAYKIMH U C IIAHOBBIMH YpOXkKasiMU KylbTyp. KpyroBopot
1 OaJlaHC BEILIECTB B 3eMJIC/ICIUU.

Bo3nymHoe u KOpHEBOE MUTAHUE PACTEHH M MX B3aUMOCBSI3b B IIPOLIECCE
dbopmupoBanus ypoxas. Victopust pa3BUTHs MPEACTABICHUM O MEXaHU3MaX MOCTYII-
JeHus 37eMeHTOB. DOpMbI COEIMHEHUH, B BUJIE€ KOTOPBIX PACTEHHS MOTJIOIIAKOT He-
00XOJIMMBIE JIEMEHTHI TUTAaHUsI. AKTUBHOE U MAacCUBHOE Toriomienue. M3ouparens-
HOCTb MOTJIOLEHHS] MIOHOB PACTEHUSIMU.

BrusHue pa3nuyuHbIX YCIOBUN BHEIIHEH cpelbl (KOHIEHTpAIMU MUTATEIbHOTO
pacTBOpa, COOTHOLICHUSI MAKPO- U MUKPOAJIIEMEHTOB B [IUTATEIIbHON CPEAE, BIAKHO-
CTU TOYBBI, a’3pallvy, TEIJIa U CBETA, PEAKUUU CPEIbl, IOYBEHHBIX MUKPOOPTaHU3-
MOB) Ha IMOCTYIUICHUE MUTATEIbHBIX BEIIECTB B pacTeHUs. PU3MOIOrHYecKas peak-
s conedt (ynoOpenwuit). HekopHeBoe BO3AyIIHOE W MUHEPAIBLHOE MUTAHUE PACTE-
HUM. B3auMOCBsI3b NOTJIOMIEHUS SJIEMEHTOB MTUTAHUS C MIPollecCaMi OOMEHa BEIeCTB
B pacTteHusX. OTHOILIEHHE PACTEHUI K YCJIOBUSIM MHUTAHUSI B Pa3HbIE MEPUOJbI BEre-
Taluu, IEPUOIUYHOCTD ITUTAHUS PACTEHUM.

OO0mre 3aKOHOMEPHOCTH MOTPEOJICHNS MUTATENIbHBIX BEIIECTB B TECUCHUE Be-
retai. JluHaMuka TOTPeOJCHUS SJIEMEHTOB MHUTAHUS CEIbCKOXO3SMCTBEHHBIMU
KyJIbTypaMu B 3aBUCHUMOCTU OT OMOJIOTHUYECKUX OCOOCHHOCTEW PACTEHHM, yCIOBUU
BBIpAIIUBAHUS ¥ MPOAYKTHBHOCTH MOCEBOB. TpeOoBaHMs pacCTEHUN K YCIOBUSIM TIH-
TaHUs 1O MEPUOJIaM POCTA U PA3BUTHSA, MIOHATHUE «KPUTUYECKOTO» MEPUOIA TTUTAHMUS,
MEePHOJT MAKCUMAJIBHOTO MOTJIOMICHUS (BBIHOCA) TUTATEIbHBIX BEIIECTB.

Tema 2.2. KomnjiekcHasi AMATHOCTUKA MUTAHUS PACTEeHUI

MeToapl pacTUTENBHON TUAarHOCTUKHU. Bu3yanbHast nTMarHocTuka ¢ yuyetom de-
HOJIOTMYECKUX HAOIIOIEHNN U OMOMETPUUECKIX U3MEpeHUil. XumMudeckas (TKaHeBast
Y JIUCTOBAs) TMarHOCTHKA 00ECTICUCHHOCTH KYJIBTYpP JIEMEHTaMU MUHEPAIHHOTO TTH-
TaHWs, WHANKATOPHBIE OpraHbl U TKaHU. OTOOp PaCTUTENBHBIX MPOO MPH XUMUYE-
CKOW JUAarHOCTUKE IHUTaHUS BAKHEMIIMX CEIbCKOXO35MCTBEHHBIX KYyJIbTYp. Mcnons-
30BaHME JKCIPECC-METOAA TKAHEBOW JAMArHOCTUKH NJIsi OTMpEeTIeHUs] MOTPEOHOCTH
pacTeHHl B a30THBIX MOJKOpMKax. [loHsATHE O KOMILJIEKCHOU (pacTUTENIbHOW U MOY-
BEHHOU C YYETOM METEOYCJIOBHI1) TIMATHOCTUKE MUHEPAJIBLHOIO MUTAHUS CEIBCKOXO-
351MCTBEHHBIX PACTCHUU.

Pa3znen 3. ArpoxumMHu4yecKue CBOMCTBA NMOYBBI B CBSA3M C NMTAHUEM pacTe-
HMi ¥ IPUMEHEeHUEM y100peHmid.

Tema 3.1. XuMH4YeCKHUi1 COCTAB U NOIJIOTUTEIbHAS CIIOCOOHOCTH MOYBHI.

CocTtaB nouB. 3Hau€HUE TBEPIOM U KUIKOH (ha3bl MOUBHI B MUTAHUU PACTEHUIN
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U TMIPEBPAIICHUH AJIEMEHTOB MUTaHUs U yAoOpeHuil. MuHepalibHasi U opraHudeckas
YacTH MOYBBI KaK MCTOYHUKH HJIIEMEHTOB MUTaHUs pacTeHuil. Ponb oprannyeckoro
BeIeCTBAa B OyPEpHOCTH, MOTJIOTUTENBHONU CIIOCOOHOCTU U TUIOAOPOAMH TOYB. XHU-
MUYECKUA U MUHEPATIOTMUECKHUI COCTaB PA3IMYHbBIX IPAHYIOMETPUUYECKUX (pakiui
MOYBBI U COJICPKAHUE B HUX DJIEMEHTOB MUTAHUS pacTeHUil. 3HaUYE€HHE KOJUIOUHOM
dbpakuuu B MOTJIOTUTEIBHONW CIOCOOHOCTH MOYBBI. XMUMHYECKHE M OHMOJOTHYECKUE
MPOLIECCHI B TIOYBE U UX POJIb B MPEBPAILICHUN TUTATEIbHBIX BEUIECTB U MOBBIIICHUN
3G (HEKTUBHOTO aKTyaIbHOTO MIOAOPOIUS TOYBHI.

Ponb pa3HbIX BUIOB MOTJIOTUTEIBLHON CIIOCOOHOCTH MOYB (MEXaHUYECKOU, XU-
MHUYECKOM, 0OMEHHON M OMOJOTMYECKOHN) B MUTAHUU pacTeHUN U 3(PHEKTUBHOCTH
npuMeHeHus: yaoopeHuil. [louBeHHBINM MOMIOMIAIONUNA KOMILUIEKC, OCHOBHBIE 3aKO-
HOMEPHOCTH OOMEHHOTO TMOTJIONIEHHS] KaTHOHOB, EMKOCTh KATHOHHOTO OOMEHA U CO-
CTaB TOTJIONIEHHBIX KaTHOHOB Yy Pa3HbIX MOYB, OOMEHHOE MOTJIOIIEHUE AHUOHOB.
3HaueHHEe XUMHMYECKOW MOTJIOTUTEIBHOM CMOCOOHOCTH MOYBHI B TpaHc(opMaluu
AJIEMEHTOB MUTAaHUS U yAOOpeHuil. Peakius mouBbl, akTHBHAs W MOTEHIUAJbHAS
KHUCIIOTHOCTh M MIEJIOYHOCTh. BUABI KUCIOTHOCTH MOYBHI (aKTyajbHasi, OOMEHHAs U
TUAPOJIUTAYECKAST), CTENEHb HACBHIIIEHHOCTH MOYBbl OCHOBaHUSAMU. bydepHas cro-
COOHOCTH MOYB. 3HAUYCHUE KUCIOTHOCTH, EMKOCTH IMOTJIONIeHUs, Oy(hepHOCTH, cocTa-
Ba U COOTHOIIICHUS TOTJIONICHHBIX KATHOHOB IMOYBBI B Ipolieccax TpaHchopManuu
ya0OpEeHUM U MUTaHUS PACTCHUM.

[Tonsitue 00 3phekTUBHOM M MOTEHIUATHLHOM ILIOJOPOIUU MOYBHI. BaoBoe
conepkanue, (OpMbl a30TUCTHIX COCIUMHEHUM M WX MPEBPAIICHUS B MOYBE - aMMO-
Hudukanus, HuTpupukanus u aeHuTpuduxanus. Porp OHOIOTHYECKON MOTIOTH-
TEJILHOW CIIOCOOHOCTH TIOYBBI M OPTAHMYECKOTO BEIIECTBA B HAKOTUICHUH W MPEBpa-
IICHUU a30TUCTHIX COeAMHEHUH B mouBe. KoppensTuBHAs 3aBUCUMOCTH MEXKIY CO-
Jiep’)KaHUEeM OPraHUYEeCKOTO BellecTBa U 001iero azota B mouse. [Iporeccsl rymudu-
KAl ¥ UMMOOWJIM3alluKd a30Ta B mouBe. Dukcanus a30Ta CBOOOJTHOKUBYIIMMH U
aCCOIMATHBHBIMU MHUKPOOPTaHW3MaMHU TOYBbI, CUMOMOTHYECKass (uUKcamus a3oTa
pa3HbBIMH 000OBBIMU KYJbTypaMmH. 3HaU€HHE OWOJOTHYECKON a30TO(GHUKCAIMH TIPH
COCTaBJICHHH OajaHca a3o0Ta.

Conepxanue, ¢hopmbl HocHOPHBIX COSAMHEHUH M MX IPEBpaIlcHUE B IOYBE.
docdaTsl TOYBEHHOTO PAacTBOpa, JAOWIbHBIE U cTaOmiIbHBIE (ocdaTrel. JnHamuyde-
CKO€ B3aUMOJICUCTBUE MEXIYy pa3sHbiMU popMaMu (GOCPOPHBIX COCTUHEHUN B TIOUBE.
JlocTymiHbie ¥ MOABWKHBIE (hOC(HATHI TOYBHI.

Ob6miee conepxanue u GHopmbl Kaiaus B mouBax. JlocTymHOCTh pa3HbIX (Hopm
Kallis pacTeHusM. J[MHaMu4eckoe B3auMOJCHCTBUE Pa3INYHbIX (POpM Kamus B MOY-
Be. KaymiiHblii peXKUM MOYB B 3aBUCHUMOCTH OT MX T'PAHYJIOMETPUYECKOIO U MUHEpa-
JIOTHYECKOT0 COCTaBa, U OT OOMEHHOM IIOTJIOTUTEILHOM CIIOCOOHOCTH. MeTOIbI
OTIPEJICIICHHS TOJIBIKHOTO Kajusi B TouBe. | pynmupoBKa MOYB IO COJCPKAHHUIO B
HUX TIOJIBIKHBIX (DOPM IJIEMEHTOB IMUTAHUS.

ArpoxuMuyeckoe 0OCJIeIOBaHKE MOYB JJIsi OLECHKU 3(PGPEKTHBHOTO ILIOIO0PO-
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JUsl. ATPOXMMHYECKUE KapTOrpaMMbl M IMacropTa MOoJIed, MX HUCIOJb30BAHUE A
OTpeIeSICHUs] ONITUMAJIbHBIX /103 U KOPPEKTUPOBKHU PEKOMEHYEMBIX /103 YA0OPEHUIM.

Tema 3.2. ArpoxuMu4ecKasi XapakTepUCTUKA OCHOBHbIX THUIIOB Mo4YB P®.
ArpoxuMHu4ecKasi XapakTEepUCTUKA MaXOTHBIX OTIENIbHBIX peruoHoB Poccuu. Arpo-
XUMHYECKUE TMOKa3aTeIn JIEPHOBO-TIOA30JUCTHIX, CEPBIX JIECHBIX, YEPHO3EMOB H
KamTaHoBBIX MOYB. CojeprkaHue rTymMyca U Makpod3JIeMeHTOB (a30Ta, ¢ocdopa u Ka-
JUs) B TOYBAxX, UX PEaKIus, eMKOCTh IOTJIOIICHUS M COCTaB MOTJIOIMICHHBIX KaTHO-
HOB. [lopsiiok MUHUMYMOB 00€CIIEUEHHOCTH PACTEHUM OCHOBHBIMH 3JIEMEHTaAMU TTH-
TaHUSA B Pa3JIMYHBIX TUMAX TTOYB.

D} hHeKTUBHOCTH OT/ICIBHBIX BUJIOB U ()OPM MUHEPAJIbHBIX YIOOPEHUM MPU BO3/IEIIbI-
BAHUU CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp B Pa3JIMYHBIX MOYBEHHO-KIMMATHYECKHUX
30HaxX B 3aBHCHUMOCTHU OT CTETIEHH OKYJIbTYPEHHOCTH MOYB U APYTUX (PaKTOPOB.

Tema 3.3. XuMuveckasi MeJTHOPAIIUA MTOYB

3HaueHUE MPOBEJICHUS] XUMUYECKOW METUOpAalu MoYB Jis 3emiuenenust Poc-
cur. OTHOILIEHHE PA3HBIX CEIbCKOXO3SIMICTBEHHBIX KYJIBTYpP K PEAaKIUU CPEIbl U U3-
BECTKOBAHUIO KHUCIIBIX MTOYB. MEXaHU3MbI B3aUMOAECHCTBHS U3BECTH C IOYBOU. MHO-
TOCTOPOHHEE TOJIOKHUTEIIbHOE BO3/IEHCTBUE W3BECTKOBAHMSI HA pacTeHUs (MpsMoe
JIEUCTBUE) U KOCBEHHOE €T0 BIUsSHUE Ha (pu3nyeckue, PU3nKo-XxuMU4YecKrue u OuoJio-
TMYECKHE CBOMCTBA IMOYBBI, a TAKXKE HAa €€ MUIIEBON pekuM. Poiib M3BECTKOBaHUS
KHCJIBIX [TOYB B MOBBIIICHUH YPOKAMHOCTH OCHOBHBIX CEIbCKOXO35IMCTBEHHBIX KYJb-
Typ. M3BecTKOBaHME KHUCIBIX MOYB — 3TO HEoOXoauMbId ¢GoH s 3¢hHEKTUBHOTO
JNEWCTBUSL yIOOPEHUN M TOBBIIIEHUS IIogopoaus rmouB Poccuu. Ponp kambims u
MarHusi B TUTaHUH PACTCHUI.

Ornpenenenue HyXIa€MOCTHU MMOYBHI B U3BECTKOBaHUU. Pacuer 103 u3BectH (1o
BEITUYMHE THUJIPOJUTUYECKON KHCIOTHOCTH, @ TAaKXKE MO BEIMYMHE OOMEHHOW KHC-
JIOTHOCTH C y4€TOM TPaHyJIOMETPUYECKOTO COCTaBa MOYBHI U T.1.) IPU OCHOBHOM H
MOAACPKUBAIOIIEM M3BECTKOBaHUU. OUepeTHOCTh MPOBEICHUSI U3BECTKOBAHUS B 3a-
BUCUMOCTHU OT CTENEHU HY>KJa€MOCTH MOYBBI B U3BECTKOBAHUU M COCTaBa KYJIbTYp
ceB0000poTOB. 10361 M3BECTKOBBIX ya00peHuil. Cpoku 1 CrocoObl BHECEHUSI M3BE-
cTu. JUIUTENIbHOCTh NIEUCTBUS U MIEPUOIMYHOCTD U3BECTKOBAHMS.

Bunpl u3BecTKOBBIX ynoOpeHuil (TBEepAble U MSTKHE WU3BECTKOBBIE MOPOJbI).
Hcnonb30BaHre pa3IMUHbIX OTXOJOB MPOMBIIIJIEHHOCTH JJIsl K3BECTKOBAHUS TOYB.
ArpoTexHUYeCKrue TPeOOBaHMUSI K M3BECTKOBBIM yhnoOpeHusM. OleHKa KayecTBa W3-
BeCcTKoBaHMS. TpeOoBaHMSA K KauyeCTBY M3BECTKOBBIX yn0OpeHui (TOHMHA MOMOJA,
COJIepKaHKe U3BECTKYIOIIETO Hayasa, BJIaXXHOCTh, COOTHOILICHUE KaJIbIIHS U MarHus).
ArpoTexHudeckrue TpeOOBaHMs MPU MPOBEJACHUU U3BECTKOBAHUS U JKOJOTUUYECKHE
OTpaHUYCHHsI, OCOOCHHO TMPHU HMCIOJIb30BAaHUU OTXOJIOB MPOMBIIIICHHOCTH U MECT-
HBIX COJIEpKAIIUX U3BECTh MAaTEpPUAJIOB.

Brusiare n3BeCTKOBaHMS KUCIBIX MTOYB HA KOHEYHYIO 3(PPEKTUBHOCTH TTpUMeE-
HEHUs BHOCHMBIX MUHEPAIBHBIX U OpPTaHWUYECKUX yhoOpeHui. OeHKa YKOHOMUYE-
cKoH 3((HEKTUBHOCTH N3BECTKOBAHUS.
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HeobxoaumMocTh XUMHUYECKON METHUOpallMK COJIOHIIOB, B3AUMO/ICH CTBUE TUIICA
C MO4YBO. BiusiHue runcoBaHusi Ha arpopu3nueckue U (PU3NKO-XUMUYECKHUE CBOM-
CTBa MOYBHI.

Pacuer 10351 TUIICa MO COAEPIKAHUIO MOTIIONIEHHOTO HATPUS B MOYBE.

TpebGoBaHus K HKOJIOTHYECKON 0€30MaCHOCTH MAaTEpUaIoB, MIPUMEHSIEMbIX IS
TUIICOBAHUS COJIOHIIOBBIX MOYB. CIOCOOBI BHECEHUS TUIICA B 3aBUCUMOCTH OT TIIyOH-
HBI 3aJIETaHUs COJIOHIIOBOTO TOPU30HTA U TIyOMHBI 00paOOTKH MOYBBL. ATPOIKOIIO-
TMYECKUE M arpoTeXHUYECKHe TpeOOBaHMSI K MPOBENICHUIO TUIICOBaHUA. BrusHue
TUIICOBAHUS COJIOHIIOBBIX MOYB Ha YPOXKaHHOCTh CEJIbCKOXO3IMCTBEHHBIX KYJIBTYpP U
b dexTuBHOCTh yoOpenuii. [lpumMeHeHus rumnca u Apyrux noJ00HBIX MaTEpHAJIOB
Ipy BbIpaiyMBaHus 6000BbIX TpaB. [IpuemMbl moBbimeHust 3GpHEKTUBHOCTH THIICOBA-
HUSL.

Pa3nen 4. MuHnepajibHbIe M OpraHuveckue ya100peHus.

Tema 4.1. MuHepaJjibHbIE Y100peHUsI

CoBpeMeHHOE COCTOSIHUE U MEPCIEKTUBbI MTPOU3BOICTBA U MPUMEHEHHS y100-
penuit B mupe u Poccun. CripbeBasi U sHepreTuyeckas 0asza i MpoOU3BOJICTBA ya100-
penuii. OCHOBHOM acCCOPTUMEHT MHUHEPAIbHBIX YAOOpPEHHI: MpOoCThie (A30THEHIE,
dbocdopHbie, KATUWHBIE 1 MUKPOYAOOPEHUS) U KOMIUIEKCHBIE (MHOTOKOMITOHEHTHBIE
— CJIOKHBIE, CIIOKHO-CMEIIIAHHbBIE U CMEIIaHHbIe). DOPMBI TBEPABIX U KUIKUX MUHE-
paiabHBIX yaoOpenuid. Ilepecuer 103 IEHCTBYIOIIETO BEIIECTBA B MACCy KOHKPETHBIX
yInoOpeHuit U 0OpaTHBIN pacyer.

DU3NKO-MEXaHUYECKHUE CBOMCTBA YIOOPEHUN: BIIaXKHOCTh, TUTPOCKOTTMYHOCTD,
npenesibHas BJIaroeMKOCTb, INIOTHOCTb, YTOJl €CTECTBEHHOTO OTKOCA, TPaHyJIOMETPH-
YECKUU COCTaB, MPOYHOCTh TPaHyJ, CICKHUBAEMOCTh, pacceBaeMocTh). TpeboBaHus
rocyaapctBeHHbix ctaHaaptoB ('OCT) u texnuueckux ycinoBuil (TY) k KadecTBy
MUHEPaIbHBIX YI00pEHUH.

A30THBIE y100peHHuS.

Ponp a3oTa B *W3HU pacTeHUil. 3aKOHOMEPHOCTU MEPBUYHOMN U MOCIIEYIOIEH
aCCUMMWJISIUU a30Ta pacTeHussMU. OCOOCHHOCTH MUTAHUS PACTEHUH aMMOHUIHBIM U
HUTpaTHBIM a30ToM. Cozeprkanue u TpaHcPopManus pa3IudHbIX (HOPM a30Ta B MOY-
Be. Kpyrosopot azora B npupoze. [Ipomeccsl ammoruukanmu, HUTpUPUKAIUA, JIe-
HUTpUdUKauu, prukcanuu azora atMochepsl U TyMUPUKAIIUN.

Krnaccudukanus u acCOpTUMEHT a30THBIX YAOOPEHUMN, U CIIOCOOBI UX IMOJIy4e-
HUSL.

Teepapie azoTHbIe yaoOpenus. CoctaB, CBONCTBA, B3aUMOJICUCTBHE C MIOYBOM U
MeTaboIM3M B MOYBE PA3IUYHBIX (OPM a30Ta BHOCUMBIX yaoOpeHuil. OcoOeHHOCTH
MIPUMEHEHUST OCHOBHBIX ()OPM TBEPJIBIX yI0OPECHHUIA.

XKunkue azoTHbie ynoOpeHHs, UX COCTaB, CBOMCTBA, MPEBPAILEHUE B TIOYBE U
0COOCHHOCTH MPUMEHEHHSL.

bananc azora B 3emienenuu ctpanbl. CriocoObl CHMKEHUSI MOTEPH, MOBBILIE-
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HUSA 3(PPEeKTUBHOCTH U KOPPPUIMEHTOB HCIOJIb30BAHUSA a30Ta BHOCHUMBIX MHUHE-
panbHbIX yao0penuii. CoOJtoIeHUEe KOJOTHYECKUX TpeOoBaHUN Tpu Oe30macHOM
MPUMEHEHUU a30THBIX yI00pEHUI.

®DochopHbIe Y100peHUs.

CoIpbeBas 6a3a, criocoObl MOJYYEHHUS U acCOPTUMEHT (HOoChHOPHBIX yA0OpEeHM
B Poccun. Knaccuduxanus ¢pochopHbIXx y100peHnid B 3aBUCUMOCTH OT UX COCTaBa U
PacTBOPUMOCTU B PA3IMYHBIX pacTBopuTesix. CBOMCTBA OCHOBHBIX BUAOB Pocdop-
HBIX yJIOOpEeHU, UX B3aUMOJCIHCTBUE C MOYBOM U OCOOEHHOCTH mpumeHeHus. Cy-
nepdocdat npoctor u aBoMHON. [IpenmyiiecTBa rpanyaupoBanHoro cynepdocdara
nepes; mopomkoBUAHBIM. [Iperunurar, nmutak GocdopHbiii (ToMacuiak), TepMmodoc-
datel, T1aBieHsle MaraueBbie (ocdatel, hochar odbechropennsiit. DochoputHas
MyKa U ycnoBus ee 3hdextuBHOro nmpumeHeHus. ®ochoputoBaHUE KUCITBIX TOYB.
®ochop B 3emnenenuu Poccun. [lpuemsl noseimenus 3¢gdexkruBHOCTH POCHOpPHBIX
ynoopenuit. HeoOxomumMocTs riryookoit 3aaenku (ochopHbIX Y100pEeHU, BHOCUMBIX
JI0 T0ceBa, 0COOCHHO NPH HelocTaTKe Biaru. Beicokas 3¢(EeKTUBHOCTH JIOKAIBHBIX
CIIocO0OB BHECEHUSI BOJIOPACTBOPUMBIX (pochopconepkamux yaoopenuii (0coOeHHO
Ha KHUCIIBIX MOYBaX C MOBBIIIEHHOUW P-(ukcupyroiei crnocoOHOCTIO) U MPUTTOCEBHO-
ro (psankoBoro) ynoopenus. Brnusaue dhochopHbIX yaoOpeHUil Ha ypokail paznud-
HBIX KYJIBTYp U €r0 KauecTBO.

Kaumniinbie ynoopenmust.

CoipbeBas 6a3za, CriocoObI TOJYYEHHUSI U aCCOPTUMEHT KaJTMHHBIX YI00pEHUM.
[TpombliniuieHHble KanmuiiHble ynoOpenus. CocTaB M CBONMCTBA OCHOBHBIX KaJUHHBIX
ynoopenuit. Xjaopucteiii kanumid, 40% kanuiiHas coJib, XJOPKAJIUNA — SJIEKTPOJIUT, Ka-
JMMarHe3us, Kajnud cepHOKUCIbINA. ChIpble KAJIUIHBIE COMM U MECTHBIE KaJIMCOIep-
JKalue MaTepualibl, SKOJOTUYECKHE M DKOHOMUYECKHE OTPAaHUYEHUS WX TPUMEHe-
HUSL.

[IpeBpamienre B mouBe W yciOBUS I(PHEKTUBHOTO MPUMEHEHUS KATHHHBIX
ynoopennii. OTHOIIEHHWE Pa3IMYHBIX KYJIbTyp K (opMaM KadWHHBIX yAOOpEHHIA.
Ponp u Gananc kanus B 3emmnenenuu PD. Ycnosus addexkTuBHOTO MpUMEHEHUs Ka-
JUMHBIX yIOOpPEHH, UX POJIb B TIOBBIIIEHUH YPOXKasi U KauecTBa MPOIYKIUH, YCTOM-
YUBOCTHU CEJIHCKOXO3SIMCTBEHHBIX PACTECHUI K HEOIaronpusiTHHIM BHEIIHUM YCJIOBH-
SIM.

MuxkpoyaoopeHnus.

3HauYCHUE MHUKPODJIEMEHTOB B KU3HH PACTEHUU. Y CTAHOBJICHHE HEOOXOIUMO-
CTH BHECEHHSI MUKPOYIOOPEHHI B 3aBHCHMOCTH OT PE3yJbTaTOB arpoOXWMHUUYECKOTO
oOceIoBaHMs MOYB HA COJEPKAHME TOJBIKHBIX (DOPM MHUKPOIJIEMEHTOB, a TaK¥Ke
OT OMOT€OXMMHYECKOM 30HBI, BHECEHNUSI M3BECTH, OMOJIOTMYSCKUX OCOOCHHOCTEN BBHI-
pammBaeMoil KylbTYphl M APYTHX YCIOBUH. YIOOpeHUs, COAepk alire MOJUOEH,
00p, LIMHK, MapraHen u Meab. Pojab MUKpOy10OpeHuii B MOBBILIEHUN YPOKAHHOCTH U
YIIYUIICHHH Ka4eCcTBa MPOAYKIIMH NP WHTCHCUBHON TEXHOJIOTHH BBIPAIIMBAHUS C/X
KynbTyp. Jl03bl CpokM M cHocoObl ImpUMEHeHusi MUkpoynoOpenuii. KonTpons 3a
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HAKOIJICHUEM B IMOYBAX U PACTEHUSX TSHKENBIX METAJIJIOB, UCIIOJb3YEMbIX B KaUeCTBE
MUKPOYI00pEHHUIA.

KomiuiekcHble yno0penusi.

[ToHsiTHE O KOMIUIEKCHBIX (CIOXKHBIX, KOMOMHHMpPOBAHHBIX M CMEIIaHHBIX)
ynoopenusix. X sKOHOMUYECKOE M arpoTeXHHYeckoe 3HaueHue. lIpenmyiiectBo u
HEJIOCTATKU MCMIOJB30BAHMS KOMIUIEKCHBIX U MTPOCTHIX YAOOPEHUH.

CocraB, cBoiicTBa U OCOOCHHOCTH MPUMEHEHHUS KOMIUIEKCHBIX YAOOpEHUM.
Ammodocel, HUTpoaMMO(ochkl U1 HUTPoaMMOpOCKH, azodocka U azodoc, KaauiHas
cenuTpa. Marauiiammonuiipocar OOpHBINA, MOTUOACHU3UPOBAHHBIN U C JPYTUMH
MUKpOdJIEeMeHTaMu cynepdocdaTbl. XUMUYECKUE MPOLECCHI, JIekKAIIME B OCHOBE
MIPOU3BOJICTBA CIIOKHBIX M KOMIUIEKCHBIX y00peHuid. XKuakue KoMIUIeKCHbIE y100-
penus. CocraB, CBOMCTBA, COOTHOIICHUE MUTATEJIBHBIX BEIIECTB B KOMILUIEKCHBIX
yIOOpEeHUSIX U OCOOEHHOCTH UX MpuMeHeHHs. CMelIaHHbIe yI0OpeHUs], UX MPUTO-
ToBJieHUE. [IpaBuia TykocMelIeHHs, arpOTeXHUYECKHe TpeOOBaHUA K TyKOCMelle-
HU10. OCOOEHHOCTU MPUMEHEHHUS CMEIIAHHBIX YI00PEHUIM.

Tema 4.2. Oprannyeckue yio0peHusi.

3HaueHHUE HaBO3a U JIPYTUX OPraHUYECKUX yJIOOPEHUI B MOBBIIICHUH YPOXKACB

CEJIbCKOXO3SIICTBEHHBIX KYJIBTYpP M IIOAOPOAUs TouB. Opranuueckue yaoOpeHus
KaK MCTOYHHUK DJIEMEHTOB MHUTAHUS JJIsi PACTEHUN U MX POJb B KPYrOBOPOTE MHUTa-
TEJBHBIX BEIECTB B 3eMJICICIUU. Y ACIbHBIA BEC HABO3a M JIPYTUX OPraHHUYECKUX
ynoOpeHuit B 001eM OanaHce 3JeMEHTOB MTUTaHUsl. 3HAYCHHE HaBO3a KaK HCTOYHUKA
MOTIOJTHEHUS 3aTIaCOB OPTraHWYECKOT0 BEIIECTBA B MOYBE U CO3/IaHUU 0e31e(pUITUTHO-
ro 6ayianca rymyca B nmouBe. Posib opranndeckux yJqoOpeHuil B MOBbIIEHUU 3P deK-
TUBHOCTU MTPUMEHEHUSI MUHEPATbHBIX YI0OpEHUH.
Ormutata HaBO3a U JPYTUX OPraHUYECKUX YAOOPEHHI MprUOaBKaMH ypOKaeB CEIbCKO-
XO03SMCTBEHHBIX KYJIBTYP B PA3IMYHBIX MOYBEHHO-KIMMATHYECKUX 30HaX. CoBMeCT-
HOE MIPUMEHEHNE OPTaHNYECKUX U MUHEPATbHBIX y100peHuid. Pa3HOBUIHOCTH HABO-
3a - TOJICTUJIOYHBIN U OECTOJCTUIIOUHBIN (CKUIKUN U TONYKUIAKWAN) HaBO3, UX CO-
CTaBHBIC YaCTH. XUMUYECKHUIA COCTAB U Ka4€CTBO HABO3a PA3JIMYHBIX JKUBOTHBIX

IToacTHI04YHBIN HABO3.

XVWMHUYECKHUI COCTaB M KA4ECTBO TMOJCTHJIOYHOTO HABO3a B 3aBUCHUMOCTH OT
YCIIOBUM KOPMJICHHS, BHJOB YXUBOTHBIX M TMPUMEHSIEMOW TMOACTUIKHA. Bumbl moj-
CTWIKH, €€ 3HAaYCHHE, COCTaB U NMpuMeHeHne. Brixoa HaB03a B 3aBUCMMOCTH OT BUJA
U BO3pacTa CKOTa, yCJIOBHUM KOPMJICHHS U coaeprkanusa. CrocoObl XpaHEeHUs HABO3a,
MPOIIECCHI, TPOUCXOSININE TIPH ATOM, MX olleHka. Kiaccudukanus HaBo3a mo crerne-
HU pa3ioxkeHusi. XpaHEHHE HABO3a B HABO3OXPAHIIIUIIE U B TOJIC. 3HAUCHUE KIKE-
pUeMHUKOB. [IpreMbl MOBHIIICHUST Ka4eCcTBa U yAOOPUTEIBHON IIEHHOCTH TOJCTH-
jouHoro HaBo3a. KommoctupoBanue ero ¢ Topdhom u dochoputHoii mykoi. Jloza u
IyOWHA 3amaliky MOACTHJIOYHOTO HAaBO3a B PA3IUYHBIX MOYBEHHO-KIUMATHYECKUAX
ycinoBusix. KoaduimenTsl Ucmonp30BaHus SJIEMEHTOB TMUTAHUS W3 HABO3a U X
cpaBHeHue ¢ ycBoeHneM NPK 13 MuHepanbHbIX yaA00peHuH.
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BecnoacTnj104HbIN HABO3.

CocraB u yaoOpuTenbHas LIEHHOCTh B 3aBUCUMOCTH OT BHJA CKOTA W BJIAXKHO-
CTH. BBIXOJ] MOMY)UAKOTO HABO3a U HABO3HBIX CTOKOB. JIOCTYIMHOCTh pacTEHUSIM OC-
HOBHBIX THUTATENbHBIX BEIIECTB OECnoACTUIIOUHOrO HaBo3a. KoadduimeHTsl wuc-
MOJIb30BAaHUSl MUTATENbHBIX BenlecTB. KapaHTuHHas BblIepKKa M XpaHeHHe Oec-
MOJCTUIIOYHOTO HaBo3a. OCOOEHHOCTH MPUMEHEHUS, JKOJOTHYecKHe Oe30macHbIe
rOJIOBBIE JI03bI CPOKH BHECEHUS U CIIOCOOBI 3a/I€TIKH.

HaBo3znas xmxka, ee coctaB U xpaHeHue. J{03b1 HaBO3HOM KIMKH MPU OCHOBHOM
BHECEHMHM M TMOAKOpMKax. lcrosib30BaHME HABO3HOW JKWKU JJIsi MPUTOTOBJIICHUS
TOPGSHBIX KOMIIOCTOB (B TOM 4Huclie ¢ Jo0aBiaeHuEeM (ochOpUTHON MYKH).

[ITryuit mOMET, BBIXO/ M COCTAaB MIOMETA OT Pa3HbIX BUIOB NTHIIbI, XpPAHCHHUE U
OCOOEHHOCTH €ro MpuMeHeHusd. Vcnoap30BaHue moMeTa i MPUTOTOBJICHUS] KOMIIO-
CTOB.

Top¢, Topdsinbie KOMIOCTHI M Apyrue (HeTPaAULIMOHHbIE) OPraHUYeCKHe
yaoOpenus. 3ejieHoe yno0peHue.

3anacel Topda B Poccuu. Buzasl u tumnsl Topda (BepxoBoil, MepexoHON U HU-
3UHHBIN), UX arpOXMMHYECKasi XapaKTepUCTUKA U MPUMEHEHHE B CEIHCKOM XO3sii-
ctBe. ConepkaHue MUTATENbHBIX 3JIEMEHTOB B Topde u ero 3aroroBka. HaBo3 Ha
topdsiHoit moactuike. Topdho-HaBo3HBIE, TOPHO-HABO3HO-POCPOPUTHBIE KOMIIOCTHI.
Topdo-xmkeBsie U TOpPo-KuKEBbIE-POCPOPUTHBIE KOMIIOCTHI.

Herpaaummonnsie oprannyeckue yaoOpeHus — Canporesu, U3 0CaJKoB CTOY-
HBIX BOJ W TBEPJIBIX OTXOJ0B KOMMYHAJIBHOTO XO3WCTBa W T.I. TpeboBaHUS K HX
sKojorudeckoit Oe3zomacHoctu. CojiomMa, Kak HEMOCPEICTBEHHOE OPTraHHYeCcKoe
yI0OpeHHe B COYETAaHUU C a30THBIMU YJOOPEHUSIMH WA C BBIPAIIUBAHUEM U 3amalil-
KON O00OBBIX KYJIBTYP.

3eneHoe ynoopenue. Ero sHaueHue B jene oOoramieHus MOYB OPraHMYECKUM
BEIIIECTBOM M a30ToM. D¢ (EeKTUBHOE MPUMEHEHHE 3eJIeHOro yaoopeHus B Poccun,
€ro 3HAYCHHE JIJISl YIIYUIICHHS TUI0JOPOAMS TTOYB JIETKOTO TPaHyJIOMETPHUECKOTO CO-
ctaBa. PacTenust — cujepatsl U CIOCOOBI UX MCIIOIB30BAaHUS Ha 3€JICHOE yI00pEeHHE.
[Ipumenenne MuHEpaIbHBIX yHoOpeHu# moj cuaepartbl. Vcmonp3oBaHue OakTepu-
BHBIX TPETapaTOB HUTPAruHa U pU30TOphUHA.

TexHo0rUs NPUMEHeHus YA100peHmid.

Onpenenenre TOTPEOHOCTH XO3AWCTBA B MHHEPAIbHBIX W OPraHUYECKUX
yIOOPEHHSIX U pa3MEPOB MX TOJI0BOTO HaKOTUIeHUS. [IyTH yBeTu4eHHs BbIX0O]a HABO-
3a ¥ TIPOU3BOJICTBA PA3TUYHBIX KOMIIOCTOB. TEXHOJOTHUS IPUMEHEHUSI MUHEPATBHBIX
U OpraHnyYecKux yaoOpeHuid. TexHoorMuecKrue CXeMbl U OCOOCHHOCTH BHECEHUS
MUHEPATbHBIX, TBEPABIX M KHUIKUX OpPraHUYecKux ynaobpenuit. TpeOoBanus 1O
oxpaHe 1 0€30MacHOCTH KU3HEIEATSILHOCTH B YCIOBUSX MTPOU3BOACTBA, XPAHEHUS U
MPUMEHEHUSI MUHEPAIBHBIX U OPraHUYECKUX YA0OpeHUH. DKOJOTUYECKHE W CaHU-
TapHO TUTHMEHWYECKHE TPEOOBAHUS MPU UCIOJIB30BAHUU HETPATUITMOHHBIX OPTaHH-
yeckux ynoOpeHuil. MakcumanbHasi OKYIIaeMOCTh MUHEPAIbHBIX U OPTaHUYECKUX
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yA0OpEeHU P UX pallMOHATBLHOM U COBMECTHOM MPUMEHEHUHU B CEBOOOOPOTAX WIIH
IIPU YEepPEAOBAHUU C/X KYIBTYP.

Pa3znen 5. Cucrema yao0penmusi.
5.1. OcHOBHBbIE MPUHIMIILI OCTPOEHHUSI CUCTEMBbI YI100peHUs B OBOLLIHOM ce-
BOOOOpOTE.

MakcumanbHasi OKyIaeMOCTb MUHEPAIbHBIX U OPTaHUYECKUX yIOOpEeHU mpu
WX palMOHAJIBHOM U COBMECTHOM NMPUMEHEHHH B CEBOOOOPOTAX WIIM IMPHU YepeaoBa-
HUHU C/X KYJIbTYD.

[TonsiTue o cucreme ynoOpeHus B X035HCTBE, C€BOOOOPOTE (OBOIIHOM), MOJIO-
JIOM U IUIOJOHOCAIIEM Caay, MPU BBIPAIIMBAHUM OTHAEJIBbHBIX ATOAHBIX U JIPYTHUX
KYJIBTYD.

3amaun cucTEeMbl yIOOpEeHHs] PU HOPMAaJbHOM M WHTEHCHUBHOW TEXHOJIOTHH
BBIPAIIUBAHUS OBOIIHBIX, TUIOAOBBIX, ATOJHBIX KYJIBTYpP, MHOTOJETHHX OOOOBBIX
TpaB U IPYTUX PACTCHUIA.

Omnpenenenrne NMOTPEOHOCTH OBOIIHBIX, IJIOJIOBBIX, STOJIHBIX W HEKOTOPBIX
JIPYTUX KyJIbTyp B MUTATENbHBIX BelIeCTBaX. [[MHaMUKA MOCTYIJIEHUS MTATATEIbHBIX
BEIIIECTB B OBOIIHbIE, TIJIOJIOBBIE, SITOJIHBIC, MPOMAITHbIe 1 0000BBIE KYJIbTYPHI B CBSI-
3M C 3aJIeIKON yA0OpeHuil B pa3Hble CJIOM MOYBbl. BRIHOC MUTATENIbHBIX BEIIECTB HA
enuHUIly ypokas. KoadduimeHTsl MCnonb30BaHUs MOJBUKHBIX MUTATEIBHBIX Be-
IIECTB U3 MOYBHI, & TAK)KE U3 OPraHUYECKUX U MUHEPAIbHBIX YJO0OpEHUN B UX Mps-
MOM JCHCTBUU U TIOCHeNeHCTBUN (M 32 ceBOOOOPOT). Mcnonap30BaHne OBOIIHBIMU U
JIPYTUMHU KyJbTypaMH a30Ta MOXKHHUBHO-KOPHEBBIX OCTAaTKOB KJIEBEpa M Apyrux 0o-
00BbIX pacTeHuil. [ pynmupoBKa pa3HbIX MOYB MO BEIUYMHE OOMEHHOW KUCIOTHOCTH
U TI0 COJIEP>KaHUIO MTOABUKHBIX MTUTATEIbHBIX BELIECTB.

Mertonbl onpeneneHus 103 yAoOpeHui Ha OCHOBE MPSMOTO UCTIOIh30BaHUS pe-
3yJbTATOB TOJIEBBIX OIBITOB U arpOXMMHUYECKOT0 00CIe0BaHMS MOYB (arpoXuMuye-
CKUX KapTorpamm). bamaHCOBO-pacyeTHbIC METONBI OMpPEACNICHUS 03 yIOOpECHHM.
PacueT 103 muTaTeIBHBIX BEIIECTB METOJIOM dJIEMEHTapHOro OanaHca, pacuer 103 N,
P,0s, K20 (B xr Ha 1 ra) Ha mpubaBky yposxkas. OmnpeaeneHue 103 dJIEMEHTOB MHUTa-
HUs (Ha MpUMEpE OBOIIHBIX KYJIbTYpP) METOJOM HOpMaTHBHOTO OanaHca. Kommekc-
HBI METON ompeneneHus 103 yaoOpeHuil. lcmonb3oBaHuE BBIYMCIUTEIBHBIX
CPEACTB P pacyeTe 103 MUTATEIbHBIX BEIIECTB HA INIAHUPYEMbIN YPOKaid.

OreHka arpoXMMHUYECKHUX TOKa3aTesel MOoYB MoJield ceBOOOOPOTa U TJI0I0BO-
ATOAHBIX HACAKJICHUN C TOYKU 3PEHUSI MIPOBEJACHUS XUMHUECKON MEINOpAILNH, TPU-
MeHeHus (HochOpPUTHON MYKH W BHECEHHUS MHUHEPAIBHBIX M OPTraHUYECKUX yAoOpe-
HHM.

Pa3paboTtka cuctem yaoOpeHus Ha IMIAHUPYEMBI ypoXKaid, TOJAOBBIX U KaJeH-
JAPHBIX TUTAHOB MPUMEHEHHUS YI0OpEHUH B OBOIITHOM CEBOOOOPOTE M B MHOTOJICTHHX
IJI0/I0BO-ATOAHBIX HACAKIACHUAX (B KOHKPETHBIX MOUYBEHHO-KIMMATUYECKUX YCIOBHU-
SX) C UCIIOJIb30BAHUEM BBIUYMCIUTEIBHBIX CPEJICTB.
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5.2. Oco0eHHOCTH MUTAHUS U YA100PEeHHUsI OCHOBHBIX OBOIIHBIX, IJI0I0BBIX,
SITOIHBIX U IEKOPATUBHBIX KYJbTYP, a TAK:Ke KapTodessi U MHOT0JIeTHUX 0000-
BbIX TPaB.

Oco0eHHOCTH MUTaHUS U yI0OpeHus O€TOKOYaHHOW KamyCThl, CTOJIOBOM CBEK-
Jbl, MOPKOBH, OTypIla, TOMarTa, Jiyka (Ha pernky), kabaykoB MpyU HOPMAJIbHOU U HMH-
TEHCHUBHOW TEXHOJIOTHUSX BBIPAIIMBAHUS B OTKPBITOM I'PYHTE, TUIOJIOBBIX, SITOJHBIX U
JEKOPATUBHBIX KYJIbTYp Ha JE€PHOBO-MOA30JIUCTOM, CEPON JIECHOM, BBIIIEIOYEHHOM
YepHO3€eMe, a TAK)KE Ha MOYBaX B 3aCYIUIMBBIX YCIOBUSIX.

Marematuyeckue (QopMyInbl JUisl pacueTa ONTUMAIbHBIX 703 MHUHEPAIbHBIX
yI0OpeHHil Ha TUIAaHUPYEMBIM ypokail MU MX HUCIOJIb30BaHUE B COCTABJICHUH IPO-
rpaMM JjIsl pa3pabOTKU CUCTEMBbI yIOOPEHUs TOJOBBIX U KaJIEHJAPHBIX IUIAHOB. BhI-
O0p ONTUMAIBHBIX TEXHOJIOTHYECKUX CXEM U Olepaluil Mo UCIOJIb30BAHUI0 OPTraHU-
YECKUX U MUHEPAJIbHBIX YAOOPEHUH, XUMUYECKUX MEITUOPAHTOB C yUYE€TOM KaTeropui
arpoJianima@ToB U arpo’KOJOTHYECKUX TPeOOBaHUM, a TAaKXKE C yUETOM pallMiOHAIIb-
HOTO (PKOHOMHOTO) PAacXOJOBaHHS UMEIOIIMXCA CpelcTB. KoppeKThupoBKa ToJ0OBBIX
7103 YAOOPEHUI ¢ y4eTOM M3MEHSIOIIUXCS MapaMeTPOB MO CONECPKAHUIO TOIBUKHBIX
MUTATEIBHBIX BEIIECTB, U CTEMEHU APOJUPOBAHHOCTH, a TAKXKE C YUETOM MpeIie-
CTBEHHHKa (MHOTOJEeTHHUE 0000BBIE TPABBI, BHIPAIIMBAEMbIE B OBOIIHBIX CEBOOOOPO-
Tax).

Oco00EHHOCTH MHUTAHUS U TMPUMEHEHUS yIOOpEeHU B MHOTOJIETHUX TIJI0JI0BO-
ATOHBIX HACAKICHUSX B CBSI3U C TUHAMUKOW MOCTYIJICHUSI B HUX MUTATEIbHBIX BeE-
IECTB.

[lutanve U yaoOpeHHE OBOIIHBIX KYJIbTYp, BBIpAIIMBAEMbIC B 3aIIUIIEHHOM
IPYHTE Ha MaJloO0OBEMHBIX CyOcTpaTax ¢ KaredbHbIM MOJIMBOM U C OJJHOBPEMEHHBIM
BHECEHHUEM (C PACTBOPOM) MUTATEIbHBIX BEUIECTB.

MakcumainbHbie dKoorudecku O0e3omnacHbie 10361 N, P2Os, KoO m Mukposiie-
MEHTOB MPHU BHIPAITMBAHUH OBOIIHBIX KYJIBTYP B OTKPHITOM U 3aIIMIIIEHHOM TPYHTE,
a TaKXKe I TUIOJ0BO-ATOIHBIX KYJbTYp. ATPOIKOJOTHYECKUE TPEOOBAHUS K MHHE-
paNbHBIM YA0OPEHUSIM, MPUMEHSIEMBIE B OBOITIEBOICTBE 3AIUIIICHHOTO TPYHTA.

DKOJIOTO-TUTEHUYECKUE TPEOOBaHUS W TapaMeTpbl KadecTBa IMOJydaeMOM
MPOYKIIMUA OBOIIHBIX, TJIOIOBBIX U STOJHBIX KYJIbTYp, OKYIIA€MOCTh OJHOTO KI' ITH-
tatenapHOro BemecTa (N, P2Os, KoO) MunepanbHbIX y1oOpeHuid mpu BhIpAIIMBAHUH
OBOIIHBIX, TIJIOJIOBBIX, ITOJIHBIX U APYTHX KYJIbTYP MO0 0230BBIM TEXHOJIOTHUSIM.

OnbIT IporpaMMUpPOBaHUs ypoxkaeB U 3Q(HEKTUBHOCTH YAOOPEHUH C y4EeTOM
0COOEHHOCTEH MOTO/IbI.
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4.3 CopepxaHue JIeKI Ui, JJA0OPATOPHBIX 3aHATHH U KOHTPOJIbHbIE

NpUMeHEeHHeM y100peHuil

MepOoNnpusiTUSE
Tabmuma 4
Coaep:xanue JieKIUi, JJa0OPATOPHOT0 NMPAKTUKYMA U KOHTPOJbHBIX
MEpPONPUATHH
Dopmupyem Bu
Ne u HazBaHue JIaDOPATOPHBIX/ P Mepy .
Ne NPaKTHYeCKUX/ CeMHHAPCKUX KOHTPOILH |y on-Bo
) Ne pa3nena P . p UL oro
n/n 3aHATHH C YKa3aHHeM " 4acos
. MeponpusT
KOHTPOJIbHBIX MEPONPUITHIH st
1. | Pasuen 1. BBoaubiii 2
Tema 1.1. Arpo- | Jlekuus Ne 1 Arpoxumus - Hayunas | OIIK -1 2
XUMHS - Hay4Has | OCHOBA XUMHU3ALIUU
OCHOBAa XHMMH3a- | 1 MHTCHCU(UKAIIUH 3eMJICICIHS.
107071
U UHTCHCH(]HKA-
LU 3eMJIe/IeTIHSI.
2 Pazgen 2. Xumuyeckuii cocTaB M KauecTBO Ypo:kasi. OCHOBbI MMTAHUS PACTeHUH 12
Jlexums Ne 2 Xumuyeckuii coctaB u | OIIK -1 2
MUTaHUE PACTCHHIA
Jlaboparopnas pabota Ne 1 OIlIK -1
Omnpenenenne CoOAEpKaHUA CYXOTO
BEI[ECTBA U BIIaTM B CBEXKEM PaCTH- 3amuTa pa- 5
TETLHOM MaTtepuase (OBOIIax, TI0/ax| oot
U Sr0Jax), YCKOPEHHOE MOKpOE€ 030-
nenue 1o I'muH30ypr.
Tena 2.1 JlaGopatopHnas padora Ne 2 OIlIK-1
Mma 2.1.
© . Omnpenenenue coaepkaHusi 0OILEro
XUMHYECKUN Co- 3amura pa-
a30Ta U ChIpOro NMPOTEHHA B pacTe- 2
CTaB U 60T
HUSX 11OCIIE MOKPOTO O30JICHUSI MUK-
MUTaHWE  pacTe-
. pometosioM Kwbenbaais.
HUH.
JlaGopatopuast pa6ora Ne 3 Ompene- OIIK-1 | 3amura pa-
nenue conepxanus pochopa Ha POK 60T 2
W KaJusl Ha TUIaMeHHOM (oTomeTpe (B
TEX XK€ 00BCKTaX).
JlaGopatopuast pa6ota Ne 4 Ompene- OIIK-1 | 3amura pa-
JICHHE BBIHOCA JJIEMEHTOB THTAHUS oot
TUTAHUPYEMBIM  YPOKaeM OBOIIHBIX,
TUIOJIOBBIX U SATOJHBIX KYIBTYP 2
Pacuér BBIHOCA AJIEMEHTOB TUTAHUS C
MOMOIIIBI0O MOOMJIBHOTO TPUIIOKEHUS]
«Pacuért BerHoca NPK 2020
Tema 2.2. OIIK -1 | 3ammura pa-
JlaGopatopnas padora Ne 5 Busyaib- Hl p
KommnekcHas 60T
Hasi W XUMHYECKas JMarHOCTHKA.
NUArHOCTHKa ITH- 2
. | OnpeneneHue copep:kaHusi HUTPATOB
TaHUs PaCTEHUM. .
B OBOIIHOM MPOTYKINH.
3 Pa3nea 3. ArpoxumMuyecKkue CBOMCTBA MOYBHI B CBSI3HM C IUTAHNEM PACTCHUH H 12
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n/n

Ne pa3znena

Ne 1 Ha3BaHHUe JIaOOPATOPHBIX/
NPAKTHYECKUX/ CEMUHAPCKHUX
3aHATHI ¢ YKa3aHueM
KOHTPOJIbHBIX MEPONPUATHI

®opmupyem
ble
KOMIIeTeHIIH
|

Bun
KOHTPOJIbH
oro
MepOonpusT
s

Koa-Bo
JacoB

Tema 3.1.
XHUMHYECKUH CO-
CTaB U IIOIJIOTH-
TeJIbHAsl CII0CO0-
HOCTbB ITOYBBI.

Jlekuus Ne 3. ArpoxumMuueckue
CBOICTBA ITOYBHI B CBI3M C IUTAaHUEM
pacTeHUW W TpUMEHEHUEM yao0pe-
HUH.

OIIK-1

JlaGopatopnast pabota Ne 6 Ompeje-
JICHUE aKTyaJIbHOH M OOMEHHOM KHC-
notHoctd TouBkl (pH (20, pHkce)) #
UCIIOJIb30BaHNE PE3YJIbTATOB aHAN3d
B IIPAKTUKE TIPUMCHCHUS YI00pEHHI
Hcnonp30oBaHue 3JIEKTPOHHOM cCHpa-
BOYHOW cucTeMbl «Texakcnepr» s
nogoopa H/l m yrouyHeHHMs MX aKTy-
AITBHOCTHU

OIIK-1

3amuTa pa-
oot

Jlaboparopuas padota Ne 7 Ompene-
JICHHE TUAPOIUTUYECKON KHUCIOTHO-
cti (Hr) u cyMMbI NOIJIOIMIEHHBIX OCH
HoBauuil (S). OnpeneneHue (BbIYKCH
JIEHWE) €MKOCTU TIOTJIONIEHUS M CTe-
MIEHU HACBIIIEHHOCTH MOYBHI OCHOBA-
HUSIMH M MCIIOJIb30BAaHHUE PE3yJIbTaTOB
aHanM3a B TIPAKTHKE MPUMEHEHUS
ynoOpeHuit

OIlIK-1

3amura pa-
oot

JlaGopatopHas pabora Ne 8 Ompene-
JeHre MOJBWXKHBIX GopMm (docdopa u
Kaius B nouse no KupcaHoBy u 1e-
JOYETUAPOIU3YEMOrO  a30Ta 10

Kopuounny.

OIlIK-1

3amura pa-
60T

Tema 3.2.
ArpoxuMuueckas
XapaKTepPUCTUKA
OCHOBHBIX THIIOB
mouB PO.

Jlaboparopuas padota Ne 9 Mcmonb-
30BaHME JaHHBIX AarpoOXUMUYECKOIO
aHaJn3a MOYBbHI B MPAKTHKE MPUMEHE-
HUS ynoOpeHuit

Hcnonp3oBaHne JaHHBIX, TOJYYEH-
HBIX ¢ nomomblo NDVI Mmeronma B
ANEKTpOHHOU o00omouke «OneSoily
MIPU OLICHKE COCTOSIHUSI BEr€THPYIO-
IIUX paCTEHUN

OIlIK-1

3amura pa-
60T

Tema 3.3. Xumu-
Yyeckass Meauopa-
U TI0YB.

Jlexuusa Ned. Xumuueckas Menvopa-
1S TIOYB

OIIK-1

Pa3nes 4. MuHepaibHble M OpraHn4YecKHe y100peHus

Tema 4.1.
MuHnepanbHbie
ynoOpeHus

Jlexuusa Ne 5. MunepanbHble yn00-
peHus

OIlIK -1

JlaGopatopnast pabora Ne 10 Kaue-
CTBEHHOE PACIIO3HABAHHE a30THBIX U
KJIMHHBIX YI0OpEHUH.

OIIK-1

3amuTa pa-
oot

JlaGopatopnast pabora Ne 11 Kaye-
CTBEHHOE pacmo3HaBaHue ¢docdop-

HBIX U ¥ KOMIUIEKCHBIX YAOOpEHH.

OIlIK-1

3amuTa pa-
00T
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Ne 1 Ha3BaHHUe JIaOOPATOPHBIX/ Popmpyen Bux
Ne NPAKTHYECKUX/ CEMUHAPCKHUX e KOHTPOIBLH | o n-Bo
Ne paznena . LD LY (KDL oro
n/m 3aHATHH C YKa3aHHEeM " 4acoB
. MepOonpHUsT
KOHTPOJIbHBIX MEPONPUSITHH st
Tema 4.2. Jlekmmst Ne6. Opranudeckue ymo0- OIIK -1
Opranunueckue peHus 2
ynoOpeHus
5 Pazgen 5. Cucrema ynoopenust 14
Jlekuus Ne 7. Cucrema npuMeHEHUst OIlIK -1 2
Tema 5.1. ynoopeHuit
OcHoBuble TpuH- | Mcnonb3oBanne ArpokaibKylIsTopa
uunel - noctpoe- | oT DocArpo
HUS cucremsl | Jlaboparopnas pa6ora Ne 12 Metoas] OIIK—-1 | Ompoc
yInoOpeHus B | ONpEIENICHHS 103 YIOOPEHHM IS 10 5
OBOIIIHOM  CEBO- | JIy4eHHsI TUIAHUPYEMBIX YPOXKACB C.-X.
obopore. KYJIBTYP.
Jlaboparopuas pabota Ne 13 OcuoB{ OIIK—-1 | Ompoc
HbIC  TPHUHIMIBI  paclpeciieHus] 5
yI0OpeHu MEXIy KyJIbTypaMu CEBO-
obopora.
Jlexkmmsa Ne8 VYnoOpenue otmenbhbix| OIIK -1 5
KYJIBTYD
Tema 5.2. Jlaboparopuas pabora Ne 14 Oco-{ OIIK-1 | Ompoc
OcoOenHoctu OeHHOCTH nuTaHus U ynoOpenus Ka- 2
MUTAaHUS U YA00- | MycThl O0EJITOKOYaHHOU, OTypla U TO-
peHUS OCHOBHBIX | MarTa
OBOIIHBIX, U0 | fagoparopras paGora Ne 15 Oco- OIIK-1 | Onpoc
AOBBIX M ATON- | GepnocTn mUTaHus yInoOpeHus Jy- 5
HBIX KYIBTYD, @ | ga cTOMOBBIX KOPHEIUIONOB H KapTo-
TaKxe KapTodens best
U MHOTOJIETHUX
0000BbIX TpaB. JlaGopatopnas padora Ne 16 Cucre- OIIK—-1 | Ompoc
Ma yJn0OpeHHUs TIJI0JIOBBIX U SITOJHBIX 2
KYJIBTYp
4.4 TlepeyeHb BONPOCOB JISI CAMOCTOATENbHOT0 U3Yy4YeHHS JUCHUILTHHBI
Tabnuma 5
HepequL BOIIPOCOB MJIA CAMOCTOATECJIBbHOI0 U3YYCHHUA TUCHUIIJIHHBI
Ne IlepeyeHn paccMaTpuBaeMbIX BOIPOCOB JIJIsI
Ne paznena u Tembl
n/n CaMOCTOSITEJIbLHOTO U3YYEHHS
1 Pa3gen 1 BBoaubniii
Tema 1.1. Arpoxumus Hcropust pa3surus arpoxumun (OITK — 1)
- HayuHasd OCHOBA XM- | \feronpr arpoxuMudeckux nccienosanmii (OTTK — 1)
MU3AIHAN
U WHTCHCHU(PUKAIHNH
3eMJIeJIeIHS.
2 Pa3znen 2 Xumuyeckuii cOCTAB NUTAHUE PACTEeHHUH

21




Ne paznena u Tembl

Ilepeuens paccMaTpuBaeMbIX BOMPOCOB /IS

n/n CaMOCTOSITEILHOT0 U3YYeHHs
Tema 2.1. buonornuecknii U XO3SAHCTBEHHBI BBIHOC 3JIEMEHTOB
XUMUYECKHI COCTaB M | MUTAaHUSI B pa3HbIe MEPHOJBI POCTa U Pa3BUTHUS pacTe-
IHMTaHWE PACTEHUIA. nuit. (OIK — 1)
Pouib OTETBHBIX 3JIEMEHTOB MUTAHUS B KU3HU PACTCHUN
(OIIK — 1)
3 | Pa3zen 3 ArpoxuMuyecKHe CBOCTBA MOYBLI B CBSI3H ¢ MUTAHHEM PACTeHMil
U IPUMeHeHHeM yI100peHuni
Tema 3.2. ArpoxuMuueckoe o00CJIeI0BaHHE II0YB, ATpPOXHMHYE-
ArpoxuMHUUecKas Xa- | CKas XapaKTepUCTHKa OCHOBHBIX TUNOB mouyB P®. (OITK
paKkTepuUcTHKa OCHOB- | — 1)
HBIX TUIIOB 110YB PD.
Tema 3.3. Xwumunde- | Xumuueckas Mearoparius coioHmoBsix moys (OITK — 1)
cKas MeIHOpaLUs
MOYB.
4 | Paznea 4 MunepaibHble H OPraHHYecKHe Y106peHus
Tema 4.1. Ponbp MukpoynoOpeHuii B MOBBIIICHUU YPOXKANHOCTH U
MuHepaibhble  y006- | YIYIUWEHHH KauecTsa MPOXYKIMH IpH MHTCHCUBHOU
TEXHOJIOTUH BBIPALUBAHUS C/X KYJIbTYp. ACCOPTUMEHT,
peHui JI03bl CPOKH U CIIOCOOBI MPUMEHEHHSI MUKPOYI0OPEHHUIA.
(OIIK - 1)
I[MpaBuia cyxoro tykocmemenus (OITK — 1)
Tema 4.2. TexHONOrHsI TPUMEHEHHUS OPraHWYEeCKUX YIO0OpEeHUH.
OpraHuyeckue OKOJIOTUYECKHE M CAHUTAPHO TMTMEHUYECKUe TpeOoBa-
HUS TP HCIIOJIb30BAaHMM OPTaHUYECKUX YIOOpeHUil.
ynoopeHus (OTIK — 1)
Herpanunuonusie opranuueckue ynoopenust (OITK — 1)
KomnocTsl, BU/bl, PUTOTOBIEHUS U OCOOEHHOCTH pa-
roHanbHoro npumenenus (OITK — 1)
5 Pa3nen 5 Cucrema ynoopenust

Tema 5.1.

OcCHOBHbBIE TPUHLUIIBI
HOCTPOEHHS CHUCTEMBI
yInoOpeHusi B OBOII-
HOM CE€BOOOOPOTE.

Meroasl ompeneneHuss ONTHMAIBHBIX 103 yIOOpeHHI
0] CENTbCKOX03CTBeHHbBIE KyIbTyphl. (OITK — 1)

Tema 5.2.
OcobeHHOCTH  MUTa-
HUS U y#oOpeHus oc-
HOBHBIX  OBOIIHBIX,
IUTOJTOBBIX M SITOJIHBIX
KyJbTYp, @ TaKXKe Kap-
Todens U MHOTOJIeT-
HUX O0OOBBIX TpaB.

OcoOeHHOCTH TUTaHUS U yIOOpPEHUS! OTAENBHBIX KYJb-
Typ (OBOIIHBIX, TUIOAOBBIX, STOMHBIX U T.1.) OcoOeHHO-
CTH MPUMEHEHHS YIOOpEHUH B MHOTOJICTHHX HACaXJIe-
Husx. [Ipumenenue ynoOpeHHii B MUTOMHHKE, MPU 3a-
KJIaJIKe caja, B MOJIOJOM U TutogoHocsieM cany. (OTTK

~1)
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5. O0pa3oBare/ibHbIE TEXHOJIOTHH

Tabmuma 6

HpnMeHeHne AKTUBHbBIX 1 HHTCPAKTHBHBIX 0o0pa3oBaTeJIbHBIX TEXHOJIOT Ui

Ne MBIX AKTHBHBIX M HHTEPaK-
Tema u popma 3anaTHSA
n/n THBHBIX 00pPa30BaTeJbHbIX
TEXHOJIOT il

HaumeHoBaHHUE HCIOJIb3Ye-

Jla6oparopHas padora Ne 5 Busyansnas u | JIP | Pa6ora B Mansix rpynmax
XUMHUYecKas JauarHoctuka. OnpeneneHue
COJIep’KaHUsT HUTPATOB B OBOIIHOM MpPO-

JTYKITHH.

Jla6opatopnas pabora Ne 9 Hcnonssosa- | JIP | [lemoBas urpa
HUE JAaHHBIX arpOXMMHYECKOTO aHAIN3a
IOYBBl B NPAaKTUKE NPUMEHEHHUs yaobpe-

HUH

Jlaboparophas padora Ne 10 JIP
KauecTBeHHOE pacro3HaBaHHE a30THBIX M Ka-
JTUIHBIX YIOOpEHUIA.

PaboTa B manbIx rpymmax

JlaboparopHas pabora Ne 11 JIP | PaGoTa B MaJbIX IpyIiax
KauectBennoe pacrno3naBanue (pocopHbIx

N3BCCTKOBBIX M KOMIIJICKCHBIX y,HO6pCHHﬁ.

Jlexuust Ne I Arpoxumus - Hay4Has OCHO- | J] [Tpo6neMHas JeKIus
Ba XMMM3AINH

u I/IHTeHCI/I(bI/IKaLII/II/I 3CMIICACIINA.

6. Tekymuii KOHTPOJIb YCIIEBAEMOCTH U MIPOMEKYTOYHAA aTTeCTANUSA 0

=

©Wo~NO O

UTOraM OCBOCHUS IMCHUIIIMHBI
6.1. IlpumepHbIii epedeHb BONMPOCOB K 3a4€Ty € OI[€HKOI

JlnarHoctTuka MUHEpaJIbHOTO MUTAHUS PACTEHUM (3HAUEHUE, BU/JIbI)
OTHOILIIEHUE PA3JIMYHBIX OBOIIHBIX U MJIOAOBBIX KYJIbTYP K KUCIOTHOCTH IMOY-
BbI, U3BECTKOBAHHIO

DNEMEHTHBIN U BEILIECTBEHHBIA COCTaB OBOIIHBIX U IJIOJAOBBIX PACTEHHM (OC-
HOBHOM MPOAYKITUU U TTOOOYHOM)

duznonornveckas peaxius coyiei (ynoOpeHuil) u ee BIMSHUE HAa MHUTaHUC
PAacCTEHUH U CBOKMCTBA MTOYBBI

Posb a3oTa B :KM3HU pacTeHU

Ponw dhochopa B xxu3HU pacTeHUit

Posb kanus B )KU3HU pacTeHUN

Posib Maruus B KU3HU pacTEHUU

. Ponb B, Cu, Mn, Zn, Fe, M0 B ’)xu3Hu pacTeHuUi (1Ba dJIEMEHTA)

10 Bnusnaue p€aKiunn MOYBCHHOI'O paCTBOpA, KOHOCHTPpAIUKW U COOTHOIICHUA CO-

J'ICI/I, BJIard B IIOYBC, TCMIICPATYPhI Ha IMOCTYIIJICHHUC ITUTATCIIbHBIX BCIIICCTB B
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pacTeHus

11.buosiornyeckuii, XO3SHWCTBEHHBIM M OCTATOYHBIM BBIHOC DJIEMEHTOB MUHE-
paJIbHOTO MUTAHUS U ONPEACIICHUE STUX BUIOB BhIHOCA

12.0THOIIEHHE pacTEHUN K YCIOBUSM IUTAaHUA B Pa3iU4HbIC MEPHOJBI POCTA
(mepuOIUYHOCTD MUTAHUS )

13.Mukpoopraou3Mbl U UX pojb B TpaHCHOPMAIMM AJIEMEHTOB MUTAHUSI pacTe-
1505071

14. ®duzuko-xumuyeckas (0OMEHHas) MOTJIOTUTENIbHASI CIIOCOOHOCTh TIOYBHI U €€
3HAYCHUE B MUTAHUM PACTCHUHN U IPUMECHEHHUH YI00pEHUI

15.XuMnueckass MOTrJIOTUTENIFHAA CHOCOOHOCTh M €€ 3HAUYEHHE BO B3aMMOIEH-
CTBUH YAOOPEHUI C TOYBOM U MPUMEHEHUHU y100pEHHI

16.MuHepanpHass U OpraHUYEcKas 4acTh TBEPAOH (a3bl MOYBBI, KaK UCTOYHUKU
MUTATEIHHBIX BEIIECTB IS pACTEHUIN

17.0prannueckoe BEHIECTBO MOYBBI M €r0 POJIb B MUTAHUHM PACTEHHM, MOTJIOTH-
TEJIBLHOUM CTIOCOOHOCTH U TUIOJIOPOJIUH ITOYBBI

18.buosnoruyeckas crocoOHOCTh MOYBHI M €€ POJIb B IIpolieccax TpaHchopMmaluu
OpPraHMYECKOTO BEIIECTBA MOYBHI U 3JIEMEHTOB MHUHEPAJIBLHOTO MUTAHUS PaCTe-
HUU

19.CocraB 00OMEHHO-TIOTJIONIEHHBIX KATHOHOB B Pa3JIMUHBIX MTOYBAaX U €0 3Have-
HUE€ B IUTAHWUN PACTCHUM

20.CoBpeMeHHBIC TIPEACTABICHUS O MEXaHW3MaX IMOCTYIUICHHUS 3JIEMEHTOB TTHTAa-
HUS B KJICTKH KOPHSI pAaCTEHUN W TPAHCTIOPTA 0 TKaHAM PACTCHHMA

21.EMKOCTh KATHOHHOTO OOMEHA M CTETICHb HACBIIEHHOCTH ITOYB OCHOBAHHSIMHU.
Wx 3HaueHue A1 IpUMEHEHUs y100peHHi

22.Bupl MOYBEHHOW KHUCIOTHOCTH W WX BIMSHUE Ha 3()(PEKTUBHOE MCITOJIB30BA-
HUE MUHEPATBHBIX YI0OpEHNN U XUMHYECKUX MEITHOPAHTOB

23.Conepxxanue u GOpMbl Kallus B MOYBE, JOCTYMHOCTh PACTEHUSM M KOJIMYe-
CTBEHHAas OIICHKA

24.3nayeHne OMOIOTHYECKOM a30TPUKCAIMH ITPU COCTABJICHUH OanaHca a30oTa

25.Conepxanue u ¢popMmbl pochaTtoB B moyBe v UX ydyacTue B MUTAHUH PACTCHUI
dhochopom KoTUUECTBEHHAS OIICHKA

26.3HayeHre OOMEHHOM W THUIPOJUTUYECKON KHUCIOTHOCTH TOYBBI B IPAKTHUKE
MPUMEHEHUS MUHEPAIbHBIX yI00pEeHUN

27.OCHOBHbBIE a30THBIE yJIOOpEHHs, COCTaB, CBOMCTBA, cIOCOOBI 3(PHEKTUBHOTO
MIPUMEHEHUS TIOJT Pa3TUYHBIC KYIbTYPhI

28.ATpoxuMHUUYECKU aHATIU3 MOYBHI — €ro POJib U 3HAUYCHUE JIJIs OIIEHKH o0ecIie-
YCHHOCTH PACTCHHUN 3JIEMEHTAMH THUTAHUS U KOPPEKTUPOBKH 103 yI0OpECHUMN
MOJT Pa3INYHBIC KYJIbTYPHI.

29.CocTaB M CBOMCTBA MOJCTHJIOYHOT'O HABO3a, CIIOCOOBI €ro XpaHCHHUS M MX ar-
pPO3KOJIOTUYECKAsT OIEHKA, CpaBHUTENIbHAS YCBOsIEMOCTh a30Ta, ¢ocdopa, Ka-
JIUSl U3 HaBO3a M MUHEPATBHBIX YI00PECHHM.

30.KommocThl, BX IPUTOTOBJICHHUE W UCTIOIH30BAHNUE HA YIOOpECHHE

31.Xumudeckasi MEIMOpaIvs COJIOHIIEBATHIX U COJIOHIIOBBIX MMO4YB. OmnpeseneHue
HYKJIa€MOCTH B THUTICOBAaHUH, PACUYET 103 MEITMOPAHTA U IPUEMBI TUTICOBAHUS

32.Mukpoyao0peHusi, yCIOBHS U CIOCOOBI uX 3(PPEKTUBHOTO MPUMEHECHHUS

33.0cHoBHbIe (hochopHbIe ynoOpeHus, cOCTaB, CBOMCTBA, yCIOBUS A(DPEKTHUBHO-
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ro MPUMEHEHUs

34.Topd, arpOHOMUYECKUE U arPOXMMUYECKHE CBOMCTBA, UCIOIb30BAHUE B CEIIb-
CKOM XO35MCTBE

35.0cHOBHbBIE KaMHBIE YAOOPEHUS; COCTaB, CBOMCTBA U OCOOCHHOCTH MTPUMEHE-
HUS

36./leficTBe HaBO3a Ha IUIOIOPOJIME MTOYBBI, YPOXKail U KAYECTBO C.-X. KYJIbTYp

37.Hcnonb30BaHue COJIOMBI B KaueCTBE cyOcTpaTa U Ha yJ0OpeHHe B OBOIIEBO/I-
CTBE U IJIOJIOBOJICTBE

38.Bnusinue n3BeCTKOBBIX yI0OPEHHI Ha CBOMCTBA MMOYBHI M MUTAHUE PACTEHUI

39.CrnoxxHble ynoOpeHus: KanuiiHas cenutpa, ammodoc, nuammodoc, CBONCTBA,
COCTaB U MPUMEHEHHE

40.CMmemanHbie yIOOpEeHHE, UX MIPUTOTOBJICHUE, arPOTEXHUYECKUE TPEOOBAHUS K
TYKOCMEIICHUIO

41.0co0eHHOCTH MUTAHUS U YI0OPEHUS 3eMIITHUKH.

42.0OcHOBHOE U MPUIIOCEBHOE (IIPUIIOCAIOUHOE) YAOOpEeHHe, MOJAKOpMKa. 3Haue-
HUE 3TUX CIIOCOOOB BHECEHMSI YI00PEHUH B CUCTEME YI00PEHUS C.-X. KYJIbTYp

43.0co0eHHOCTH MUTaHUA U yAoOpeHus si6goHU. OcBeTUTE ynoOpeHHue 10 3a-
KJIAJIKU cajla, MPH MOCAJKEe CaXKEHLIEB.

44 Tlutanue u ygoOpeHHe YepHOl CMOPOIUHBI

45.0co0eHHOCTH NUTAaHMS U YA0OpEHUs JTyKa

46.TIutanue u ynoOpeHue kapTodelnst CpeaHEno3HETO.

47.Y noOpeHue miogoHocsero siosoneBoro caga. OOIMe MPUHIMIBI CUCTEMBbI
yaoOpeHusi, onpeeaeHue NoTpeOHOCTH B a30THBIX, (POCPOPHBIX U KATHMMHBIX
yI0OpEHUSIX

48.11utanue n ynoopeHne KppDKOBHUKA

49.Tlutanue u ynoOpeHne MaJluHbI

50.0co6enHoCTH MUTAHUS U YAOOPEHUS KaIMyCThl O€JIOKOYaHHOM.

51.0OcHOBHBIE YCIIOBUS U MPUHIUIIBI pa3pabOTKU CUCTEMBI PUMEHEHUs y100pe-
HUH B OBOIIIHOM CEBOOOOPOTE

52.0co06eHHOCTH MUTAHUS U YAO0OPEHUsI CTOJIOBBIX KOPHEIIONOB (CBEKJIa CTOJIO-
Basi, MOPKOBB CTOJIOBAs)

53.0OcHOBHBIC MPUHIUIBI PUMEHEHUS yIOOPEHUI TIPU BHIPAIIUBAHUY STOJIHBIX
KyCTapHHUKOB

54.0co06eHHOCTH MUTAHUS U YAOOPEHHUS TOMATa

55.0c00€HHOCTH TUTAHUS U YJI0OOpEHHS orypiia

56.0co06eHHOCTH MUTAHUS U YAOOPEHUS KapTodes

57.CnoxHo-cMeIIaHHbIe YI0OpEHUsI CBOMCTBA, COCTaB U MPUMEHEHUE

58.0cob6eHHoCTH TPUMEHEHHUsI YA0OpEHUH B 3alIUIIIEHHOM IPYHTE

59.0co06eHHOCTH NPUMEHEHHS YIOOpEHUI MPU TUAPONOHHOM BBhIpAIIUBAHUHU pac-
TEHUU
60.[TonsiTHE O TPYHTAX U CaJOBBIX 3€MJISIX UX MPUTOTOBJICHUE U HCIIOIb30BAHHE
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6.3. Onucanme mnokasaTejied M KpPUTEPHUEB KOHTPOJIA YCIIEBAeMOCTH,
ONHUCAHNE HIKAJ OlleHNBAHUSA

Kputepun onieHnBaHus pe3yJbLTATOB 00y4eHH s
Tabmuma 9

Onenka

Kpurepun oueHuBanus

Beicokuii ypoBeHb
«S5»

(oTIMYHO)

OLICHKY «OTJIMYHO» 3aCIIy)KUBaeT CTYICHT, OCBOMBLIMI 3HAHUS, yMe-
HUS, KOMIIETEHIIUU U TEOPETHUUECKU Marepuas 6e3 mpoOesioB; BHINOJ-
HUBLINKM Bce 3aJaHUs, MPEIyCMOTPEHHbIE YUeOHBIM IIJIAHOM Ha BBICO-
KOM Ka4eCTBEHHOM YPOBHE; MPAKTUYECKUE HABBIKHU MPO(ecCHoHaIbHO-
ro MPUMEHEHUSI OCBOCHHBIX 3HAHUN C(HOPMUPOBAHBI.

KoMmneTeHUnM, 3aKperjiéHHbIE 32 NUCHUIUIMHONW, C(POPMHUPOBAHBI HA

YPOBHE — BHICOKHH.

Cpennuii ypoBeHb
«4»

(xoporo)

OLICHKY «XOPOLIO» 3aCiIyKUBACT CTYIAEHT, IPAKTUYECKU IIOJHOCTHIO
OCBOMBIIIMI 3HAHUSA, YMEHHUSI, KOMIIETEHIUA U TEOPETUUYECKUIN MaTepH-
an, y4yeOHbIE 3a/laHus HE OIICHEHbl MAaKCHUMAaJlbHBIM YHCIIOM OaijioB, B
OCHOBHOM C(hOpMHUPOBAI MPAKTUUECKUE HABBIKH.

KoMmneTeHUnM, 3aKperji€éHHbIE 32 NUCHUIUIMHONW, C(POPMHUPOBAHBI HA

YPOBHE — Xopo1umii (cpeaHmii).

IToporosslii ypo-

BeHb «3» (yoBIe-

OLICHKY «YHAOBJICTBOPUTECIbHO)» 3acClyXHMBACT CTYACHT, YaCTUYHO C
Hp06eHaMI/I OCBOHBIIIHHI 3HaHUWA, YMCHUA, KOMIICTCHIIUH U TCOPCTHYC-
CKH MaTepuall, MHOT'HUC y‘Ie6HHe 3agaHus 0o He BBITIOJIHUII, 6o

OHHM OLICHCHBI YHUCJIOM 0ayuIoB OJU3KHUM K MHUHUMAJIbBHOMY, HECKOTOPBIC

TBOPUTEIIBHO)
NPaKTUYECKHE HaBBIKU HE CHOPMHUPOBAHBI.
KoMmnereHuunu, 3akperi€HHbIE 32 TUCLUIUIMHOM, ¢(OPMHUPOBAHBI HA
YPOBHE — TOCTATOYHBIN.
MusnMansasii | OUCHKY «HEYIOBIETBOPUTENBHO» 3aCITy)KUBACT CTY/ICHT, HE OCBOMBIIHI

YPOBEHB «2» (He-
YIIOBJIETBOPH-

TEJILHO)

3HaHMS, YMEHUsS, KOMIIETEHLIUN U TEOPETHUYECKUI MaTepuai, yuyeOHbIe
3aJJaHUs HE BBIMTOJIHWII, TPAKTUYECKHE HaBBIKU HE CPOPMHUPOBAHBI.
Kommnerenumnu, 3akperui€HHbIe 3a TUCHUIUINHOMN, He ¢()OPMHPOBAHBI.

7. YueOHO-MeTOAMYECKOEe U MH(OPMALIMOHHOE o0ecnevyeHne TUCIUTIINHBI

7.1 OcHoOBHasI JINTEPATYypa

1. Jlanymkun, B.M. [lutanue u ynoOpeHne caioBbIX KyJIbTyp: ydeOHOE mocooue
/ B.M. Jlanymikun. — M.: PTAY-MCXA, 2016. — 244 c.

2. MypasuH, D.A., Arpoxumus: yueOHuk / 3.A. Mypasus, JI.B. Pomoauna, B.A.
JIntBuHCKUH. - M.: Axagemust, 2014.-301 c.

3. Pomoauna, JI.B. Arpoxumus B JeKOpaTHBHOM CaJ0BOJICTBE: YueOHOe mocodue
/ J1.B. Pomonuna, B.M. Jlanymikun.— M.: Pocundopmarpotex, 2017. — 195 c.
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7.2 lonoiHMTEILHAS JTUTEpPATypa

1. Kumun, B.B. Cucrema yno6penus / B.B. Kugun — M.: U3n-o PTAY-MCXA,

2012. - 534 c.

2. Pomonuna, JI.B. KoMIuiekcHasi TMarHOCTHKA MUTAHUS PAaCTEHUI: yaeOHOE TT0-
coobue / JI.B. Pomonuna, B.®. BonobyeBa, B.M. Jlanymkun. - M.: P[AY-
MCXA, 2015.-195c.

3. Ceperuna, N.W. TectoBsie 3amanus mo arpoxumuu: YdeOHnoe nocodue / N.U.
Ceperuna, B.M. Jlanymkun.-M.: PTAY-MCXA, 2010. - 159 c.

4. Tlpaktukym no arpoxumuu / B.B. Kunun, WU.I1. [leprorun, B.1. KoG3apenko. -
M.: KoinocC, 2008.

7.3 HopmaTuBHbIE IPABOBbIE AKTHI

1. 06 yrBepxknenun IlpaBumil co3maHus, COACP)KAHUS M OXPaHBI 3€JICHBIX
HacaxaeHut ropoga Mockssl [Tekcr]: IlocranoBnenue IIpaButenbctBa MOCKBBI
ot 10 centsi0pst 2002 r. N 743-I1I1.

2. O0 yTBEpXXJICHMH METOJIUYECKUX PEKOMEHAAIMH M TPeOOBAaHUU IO MPOM3-
BOJICTBY KOMIIOCTOB U IIOYBOTPYHTOB, UCIIOJBb3yeMbIX B ropojae Mockse [TekcT]:
ot 17 uronst 2008 r. N 514-T1I1

7.4 Metoanueckue yKa3aHHusl, peKOMEHIalMU U Apyrue MaTepuajbl K

3aHATUAM

1. Hanucanue xkypcoBoit paboTsl o aucruiuinae «Arpoxumus»: / U.U. Cepe-
ruHa, B.®. Bonobyesa, B.M. Jlanymkun. M.: U3a-Bo PITAY — MCXA umenn
K.A.Tumupszena, 2015. 72 c.

2. Arpoxumus: Pabouas terpans / .. Ceperuna, B.®. Bonobyesa, B.M. Jla-
nymkuH. M.: U3n-Bo PTAY-MCXA umenu K.A. Tumupsizesa, 2015. 95 c.

8. Ilepeuennb pecypcoB MH(OPMAINUOHHO-TEJTEKOMMYHHKAIIMOHHOM ceTH
«AHTEpHET», HEOOXOAMMBIX JUIS OCBOEHHUSI JUCIHILUINHBI (OTKPBITHIH A0CTYI)

1.

SIENEAEN

https://elibrary.ru/
http://www.chem.msu.su/rus/library/rusdbs.html

http://plodorodie-j.ru/
http://docs.cntd.ru/document/3691335

https://msh.krasnodar.ru/activity/napravleniyadeyatelnosti/rastenievodstv

o/gosudarstvennyy katalog-pestitsidov-i-agrokhimikatov-razreshennykh-k-
primeneniyu-na-territorii-rossi/302572
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9. Onucanue MaTepuaIbHO-TEXHUYECKOI 0a3bl, HEOOXOAUMO AJIs1
OCYyILIeCTBJIEHHSI 00Pa30BaTEJIbLHOI0 MPOLEcca Mo AUCIUILINHE

ArpoxuMuyeckrue ydeOHble J1a00paTopuu, 000pPyJOBaHHBIE T'a30M, BBITSKHBI-

MU IKadaMu ¥ NPUHYTUTEIBHON BEHTHISALUMEH, C XOJIOIHOW U ropsiyeil Bogon (Bo-

JOMPOBOA M KaHau3alus). Takoro posaa 1adopaTopuu TOJKHBI ObITh OCHAILIEHBI CO-

OTBETCTBYIONIECH ammapaTypod U mpuOOopaMu, XMMUYECKOW MOCYyAOM U peakTHBAMU

JUTS BBITIOJTHEHUS arpOXMMHYECKOT0 aHaliu3a pacTeHHM, MOYB U YAOOPEHUM, a TaKkxKe

CpPEACTBAaMU OXPaHbl TPyJa, MEIUIIMHCKON allTEUYKOM JJIsI OKa3aHUs MEPBOM MOMOIIU

Y CPEICTBAaMH IIPOTHBOIIOKAPHON OE30IIACHOCTH.

Tabmuma 10

CegeHus 00 00eCIIe4eHHOCTH CIIENMATM3MPOBAHHBIMY AYAUTOPUAMHU,

KaOMHeTaMM, J1a00paTOPUAMHU

HanMeHoBaHMe cienHAJBHBIX

TOMeEIIeHNH ¥ MOMeleHu I

CaMOCTOSATEIbHOH padoThl (Ne

yueOHoro kopmyca, Ne ayauTo-
pun)

OCHaLIEHHOCTh CIIeNHAJIBHBIX IOMELICHHI ¥ IIOMeIeHHii JJIsl CAMOCTOsI-
TeJIbHO PadoThI

1

2

17 crapsrit kopiryc, yaeOHas n1ado-
paropus Nel-2

Becol TexHoxumuueckue uuB.Ne 35078

Becol TexHoxumuueckue uHB.Ne 35597

Becnbl TexHoxumuueckue uuB.Ne 34288

Becwr anamutraeckne uHB.Ne 34436/1

Honomep 1-500 unB.Ne 35682/3

Konnyxromerp mnB.Ne 556491

Konuentparmonnslit potoanexkrpokosnopumerp KOK-2 nus.Ne 553030
ITnamennsrit potomerp nHB.Ne 554516

ITnamennsrit potomerp nuB.Ne 34607

Kommnpeccop Bo3aymHsiii nHB.Ne 560477

Juctmnnsarop uaB.Ne 34464/1

Juctmmnsarop uaB.Ne 34090/1

TepmocraT uuB.Ne 560468

Bansg BogsHas nuB.Ne 35685/2

JlabopaTopHast nocyna, BeITspkHbIe mKagw,

JlaGopaTopHbie cTOIBI 000PYAOBaHHBIE BOJIO- M T'a30MPOBOJOM, ['a30BbIe roper-
ku, Tabypetsl mabopatophsle, [lIkads! 11 XpaHeHNS PEaKTHBOB,
XUMUYECKUE PEAKTUBBI.

17 crapsrit kopryc, yueOHas 1abo-
paropus Ne4-5

Becnl Texnoxumudeckre uaB.Ne 35075

Becnl Texnoxumuaeckre nHB.Ne35078

Becnl Texnoxumudeckre nHB.Ne35076

Becrl ananutnueckne naB.Ne 35489

HNonomep Annon 4100 naB.Ne 35682/2

[TnamenHslit poromerp nHB.Ne 553062

Juctumnsitop naB.Ne 34090/1/1

Potarop unB.Ne 31734

Ikad cymmnbabiii nHB.Ne 553019

JlabopaTopHas mocyna, BeITshkHbBIE TIKa(BHI,

JlabopaTopHBIE CTONBI 000PYAOBaHHBIE BOJIO- M ra3ompoBoaoM, ['a3oBbIe ropei-
ku, Tabypetsl madopatopHsle, [1Ikadbl 11 XpaHSHUS PEaKTUBOB,
XUMHUYECKHE PEAKTHUBBI.

AynuTopuu Jij1s1 CaMOCTOSITEIbHON
paboTHI CTyneHTOB: bubnuoreka,
UuTanbHbIN 3271 MEPUOTUKH, KOM.

132

[pesacTaBneHbl Hay4YHbIC XYPHAIBI M Ta3eThl 32 MOCJIEAHUE 5 JIET MOJyvacMble
OubmuoTekol mo moanucke, auccepranuu. O0opymaoBaHUE I KCEPOKOTHUPOBA-
mus. Joctyn k 6ecnipoBojHoii cetn MuTtepuer (wi-fi).

AynuTopuu Jj1s1 CaMOCTOSITEIbHON
paboThI cTyneHToB: bubnnoTeka,

B oTkphITOM mOCTYIE MpencTaBicHa BCsl yueOHas U y9eOHO-METOANYECKas JITe-
parypa, umetomasicst B ponne IIHB, arpoxnmmarnueckue cipaBouHHUKH, 12 KOM-
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UuransHbIN 37 y4eOHOHU TUTEpa- | MBIOTEPHBIX MECT C JOCTYIOM B AyieKTpoHHBIH Katanor [[Hb u MnTepHer.
Typbl, KoMm. 133

Aynuropun Ui caMocTosiTelbHON | 3an paccuural Ha 32 pabouux Mecra ¢ OecruiaTHBIM AOCTYNIOM K ceTd ViHTepHer.
paboThl CcTymeHTOB: bubmmoteka,
KommnbroTepHblif unTanpHbIN 3ad,
koM. Nel44

9. MeToauueckue PEKOMEHIAINUNA CTYACHTaAM IO OCBOCHUIO IUCIUIIIINHDbI

CamMocTosTENbHOE M3YYEHUE Pa3AesiOB AMCLUIUIMHBI OCYIIECTBIISIETCS Ha OC-
HOBE MaTepUalioB JICKIIUA U PEKOMEHyeMOU TUTepaTypbl. 3alaHusl Il CaMOIOArO0-
TOBKH IO KaXXJIOMY pa3Jiely JArTCs NpernojaBaTeiaeM Ha J1a00paTOPHBIX 3aHATHUAX C
COOTBETCTBYIOIIUM OOBsicCHEHHEM. KOHTpOJIb caMOCTOATENbHON pabOThl CTYIEHTOB
MIPOBOJUTCS Ha JAOOPATOPHBIX 3aHATHSAX B BUAE omnpoca. CTyJeHT UMEET BO3MOXK-
HOCTh TMOJIYYUTh KOHCYJIbTAIIMK Y MPENojaBaTelsl B COOTBETCTBUU C €ro rpadukoM
TEKYIIUX KOHCYJbTAIH.

Buabl u gopMbl 0TPA0OTKH NPONMYLIEHHBIX 3AHATHI

CtyaeHT, IpOIyCTUBIINHN 3aHATHSL 00513aH CaMOCTOSATEILHO U3YYUTh COACpKa-
HUE J1Ta00paTOPHOM PabOTHI MO MPAKTUKYMY, MOJTOTOBUTH MOJAPOOHBIM KOHCIIEKT U B
JIBYX HEJCIBbHBIA CPOK OTpabOTaTh MPOMYIEHHOE JTaOOpaTOPHOE 3aHATHE IO JOTO-
BopeHHoctu ¢ YBIIL. Tlocine oTpaGOTKH MPOIMYIIEHHOTO 3aHATUS CTYACHT MPEIbsiB-
JISIeT TIOJTyYEHHbIE PE3yJIbTaThl MPEroAaBaTeNi0 U 3allUIIAeT JabopaTOpHY0 padboTy
B YCTAHOBJICHHOM MOPS/JIKE.

10. Mertoanuyeckue peKOMEHIALMH IMPENoOAABATEJAM [0 OPraHU3ALUH
o0y4eHHs MO AUCHUIIUHE

Kypc nucuumimsael « ATpOXHMUS» MOXKET IMPEANOJIaraTh aCHHXPOHHOE U3yYe-
HUE Pa3/JeJiOB U TEM Ha JIEKIIMOHHBIX U JAOOPATOPHO-MIPAKTUYECKUX 3aHATHSIX, B CBSI-
34 C 4YeM, HEOOXOJUMO MPOBOJIUThH PETYJIAPHbIE KOHCYJIbTALIMU CTYJACHTOB IO U3y4Ya-
€MBIM pa3/ieilaM.

IIporpammy pa3zpadoraJu:

Jlanmymkun B.M., k.0.H., 10LIEHT

(moammcs)

Ceperuna N.W., 1.6.1., npodeccop

(moammcs)
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PELHEH3UA
Ha pa0o4y10 NporpaMMy A¥CHHUINIMHBI KATPOXUMHUS»
OIIOI BO no nanpasiennto 35.03.05— Canosoncrso, nanpasiennocts: ««IL1010B0aCTBO H
BHHOIPajapcTBo», «[Ipou3BoACTBO NPOAYKIMH OBOIIHBIX, JIEKAPCTBEHHBIX H 3(pupoMacIny-
HBIX pacTeHui», «CejieKIus1, TeHeTHKA U OMOTEeXHOJIOTHSA CA/I0BbIX KYJbTYP», «/lekopaTus-
HOEe CaJ0BOJCTBO M (MIOPHCTHKA»
(xBanudukanus BHITYCKHUKA — 0aKaIaBp)

MunaeBeiv Hukonmaem BukTopoBuueM, HOIEHTOM Kadeapbl MOYBOBEICHHUS, T€OJIOTUU H
naammadgroBenernss ®I'bOY BO «Poccuiickuii rocygapCTBEHHBINM arpapHblii YHHUBEPCHTET —
MCXA umenu K. A. TumupszeBa», KaHIUJATOM OMOJOTHYECKUX HAYyK (llajee Mo TEKCTY pereH-
3€HT), IPOBEJCHa peleH3Us padoueil mporpaMMbl AUCHMILIUHBI «ATPOXHUMHUS» [0 HAIpPaBICHUIO
35.03.05—- CapmoBoncTBO, HanmpaBiIeHHOCTh: «I1I1010BOACTBO M BUHOTPAAapcTBOY», «IIpon3BOICTBO
MPOJYKIIMHM OBOIIHBIX, JIEKAPCTBEHHBIX U IPUPOMACTUYHBIX pacTeHui», «CeleKius, TeHeTuKa 1
OMOTEXHOJIOTHS CaJOBBIX KYJIbTYP», «JleKkopaTuBHOE CaJ0BOJCTBO U (uiopucTHKa» (OakamxaBpuar)
pa3pabotannoit B ®I'bOY BO «Poccuiickuii arpapusiii yausepcuteT — MCXA umenu K.A. Tumu-
psizeBa», Ha Kadeape arpOHOMHUYECKOW, OMOIIOTUYECKON XMMHUU M PAJHOIOTHU (pa3padOTUuKH —
Jlanymikuna B.M., k.0.H., gorient, Ceperuna U.U., 1.6.1., mpodeccop).

PaccmoTpeB npescTaBieHHbIE HA PELEH3UI0 MaTepUallbl, PELIEH3EHT MPUIIET K CAEAYIOIUM
BBIBOJIAM:

1. [TpenbsBiaeHHast paboydas nporpamMmma JUCLUIUIMHBI «ATpOXUMUs» (ajiee 10 TEKCTY
[Tporpamma) coomeemcmsyem TtpeboBanusiMm OI'OC mo nampanenuto 35.03.05— CamoBojucTBo,
[TporpamMma codepowcum Bce OCHOBHBIE paslienbl, coomeemcngyem TPeOOBAHUSIM K HOPMAaTHBHO-
METOJNYECKUM IOKYMEHTAM.

2. llpencraBnennas B [Iporpamme axmyansnocms yq9eOHON AUCIUIUTMHBI B paMKax pea-
mu3anuu OIIOIT BO ne nodnesicum comuenuro — TUCHUILITNHA OTHOCUTCS K 0a30BOM YacTH yuyeOHO-
ro nukia — b1.

3. IlpencraBnennnie B [IporpamMme wuenu IUCUMILTUHBI coomeemcmsyrom TPEOOBAHUIM
®I'OC namnpasnenus 35.03.05— CanoBoacTBoO.

4. B cootBerctBuu ¢ Ilporpammoii 3a AUCIUIUIMHON «ATpoXHMHUsA» 3aKkperuieHa 1 ofuie-
npogeccuonaibHasi komnereHuus. /{uciumimnaa «ArpoxuMusi» U npexacrasieHHas [Iporpamma
cnocobdna peanuzoeams €€ B 00bSIBICHHBIX TPEOOBAHUSX.

5. OOmas TpyIoE€MKOCTh TUCHUILTAHBI «ATPOXUMHUS» COCTABISET 3 3a4€THBIC €IMHUIIBI
(108 gacoB).

6. HMudopmarms o B3aMMOCBSI3U U3y4aeMbIX JUCIUTUIMH U BOTIPOCAM UCKITIOUEHHS Ty OIn-
pPOBaHMsI B COJEP)KAHUU IUCLUUIUIMH coomeemcmeyem NEUCTBUTENbHOCTH. JlucnumuimHa «Arpo-
XUMUS» B3auMocBsizaHa ¢ apyrumu aucuuruinHamu OITOIT BO u YyeOHoro miiana mo Hampasie-
Huto 35.03.05— CanoBoaCTBO M BO3MOXKHOCTH JAyOJIMpOBaHHS B COAEpKaHUU OTCyTCTBYeT. Ilo-
CKOJIBKY JMCHUIUIMHA HE MpeayCMaTpUBaeT HAJIMYME CHEelHalbHbIX TpeOOBaHUI K BXOIHBIM 3Ha-
HUSAM, YMEHUSIM U KOMIETEHIUSM CTYJIEHTa, XOTS MOXKET SIBJISATHCS MPEIIECTBYIOMIEH sl CIIely-
aJbHBIX, B TOM YHUCIIE€ MPOPECCUOHANBHBIX JUCUUIUIMH, UCIIOJIBb3YIOIUX 3HAHUS B 00JIaCTH arpoXu-
MUH B PO eCCHOHATBFHOMN eATEIbHOCTH OaKasaBpa 110 JaHHOMY HAIPaBJICHUIO MOJTOTOBKH.

7. Ilpencrasiennast IIporpamma mpeznosnaraeT MCHOJIb30BaHUE COBPEMEHHBIX 00pa3oBa-
TEJIbHBIX TEXHOJIOTUH, UCTIOIb3yeMbIe TMPU peau3alliyl Pa3InYHbIX BUI0B yueOHOH paboThl. Dop-
MbI 00pa30BaTENIbHBIX TEXHOIOTHI coomeemcmayrom crieliu(puKe TUCUUTUIHHBIL.

8. IlporpaMMa MUCIHUIUIMHBI «ATPOXUMHUS» TPEANONaraeT MPOBeIeHUE 3aHATUN B MHTEP-
aKTHUBHOU (opMme.

9. Bwuapl, copepkaHue M TPYJOEMKOCTh CAMOCTOSTEIBHON pPabOThl CTYIEHTOB, MPEACTaB-
nennsle B Ilporpamme, coomsemcmeayrom TpeOOBaHUSIM K MOATOTOBKE BBIMTYCKHHUKOB, COZAEpXa-
ummcst Bo @I'OC BO nanpasnenust 35.03.05— CagoBoactso.




10. IIpencraBnennsie u onucanubie B [Iporpamme popmbl mexyuyeii oleHKH 3HaHUH (3aIIu-
Ta Jab0paTOpPHBIX paboT, OMpPOC), coomeemcmeyiom crnenudruKe TUCIHUILUIMHBI U TPeOOBAHUAM K
BBIITYCKHHUKAM.

dopma IpOMEKYTOUHOTO KOHTPOJISI 3HaHUHM CTYJIEHTOB, MpeaycMoTpeHHas [Iporpammoi,
OCYIIECTBIISIETCS B (hOpMe 3aueTa ¢ OIEHKON M 3allUThl KypCOBOTO MPOEKTA, YTO COOMBemcmayem
CTaTyCy AUCIUILINHBI, KaK JUCIUTIIMHBI 0a30Boi yacTu yueOHoro mukia — b1 ®I'OC nanpasienus
35.03.05— CanmoBoactso.

11. ®opmbl o1ieHKH 3HAHUH, TpeacTaBiaeHHbIe B [Iporpamme, coomsememayiom cnenuduke
JTUCIUIUIMHBL U TPEOOBAHUSIM K BBIITYCKHUKAM.

12. YaeOGHO-MeTOIMYEeCKOE OOecTieueHre MUCIUILIMHBI TPECTABICHO: OCHOBHOU JHTEpa-
Typoi — 3 ucTouHuKa (0a30BbI YUYCOHHK), TOTIOJHUTEILHOUN uTepaTypoi — 4. IHTepHeT pecypchbl
— 5 ucTOYHUKOB U coomeemcmayem Tpeboanusim ®I'OC BO nampasnenus 35.03.05— CamoBon-
CTBO.

13. MarepuaibHO-TEXHUYECKOE 00ECIIeUCHHE TUCIUIUIMHBI coomeemcmeyem CuerupuKe
JUCIUTIIIMHBI «ATPOXHMUS» W 00ECIIeYnBaeT MCIOJIb30BAaHUE COBPEMEHHBIX O0pa30BaTEIbHBIX, B
TOM YHCJI€ UHTEPAKTUBHBIX METOI0B O0yUYEHUS.

14. Metoanueckue peKOMEHAAINH CTYICHTaM U METOAMYECKHe PEKOMEHAAINN Mperno/iaBa-
TEJISIM TI0 OpraHu3aluy OOYYCHHS 1O JUCIHILIMHE JA0T MPEICTABICHUE O CHEIH(pUKe 00yIeHUS
M0 JUCHHUIUIMHE «ATPOXUMUSI.

OBIIUE BbIBO/bI

Ha ocHOBaHMU NPOBEIEHHOMN PELIEH3UHM MOXHO C/IENaTh 3aKJIIOYEHHUE, YTO XapaKTep, CTPYK-
Typa U cojepxaHue padboueil mporpammsl aucuumiuHbl «Arpoxumus» OIIOIT BO no namnpasne-
Huto 35.03.05— CagoBoncTBO, HanpaBIeHHOCTD: «I111010BOCTBO M BUHOTpagapcTBoy, «IIpon3Boa-
CTBO MPOAYKLMHU OBOIIHBIX, JIEKAP-CTBEHHBIX U 3(UPOMACIHYHBIX pacTeHU», «CeneKuus, reHeTh-
Ka 1 OMOTEXHOJIOTHS CaJIOBBIX KYNbTYpP», «/lekopaTuBHOE caOBOACTBO U (IIOpPUCTHKA» (KBaIU(DU-
Kalus BBITYCKHUKA — OakanaBp), paspaboranHoil JlanymkuneiM B.M., k.6.H., nonient, Ceperunoit
N.N., n.6.1., nmpodeccop, coorBerctByeT TpeboBanusim O®I'OC BO, coBpeMeHHBIM TpeOOBaHUSIM
HKOHOMMKH, PhIHKA TPY/a U MO3BOJUT MpH €€ peayu3aliy YCIemHO o0ecneyuTb (GOopMHUpPOBAHUE
3asIBJICHHBIX KOMIIETEHIIHH.

Penensent: Munaes H.B., k.0.H., noueHT kadeapbl MOYBOBEACHNUS, T€OJIOTUN U JaHmIad-
toBeaeHuss PI'bOY BO «Poccuiickuil rocynapcTBeHHbIN arpapHblii yauBepcureT — MCXA nMeHn

K.A. Tumupssesa»

“26” urons 2024 r.

(momnuck)
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