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AHHOTalUs
padoueii mporpaMmmsbl yueOHoM qucuuiInibl 51.0.34 «Arpoxumus» st HOAro-
TOBKHM 0akaJiaBpa no HanpasJjeHuI0 35.03.04 ArpoHoMusi, HAIPABJIECHHOCTH
ArpoousHec, I'eneTuka pacreHunii, 3aluTa pacTeHUud U PUTOCAHUTAPHBIH KOH-
TPOJib, CeJieKINs CeJIbCKOX03CTBEHHBIX KYJIbTYP, ToOuHOE 3eMJienesine

Hesab 0CBOCHUSA NUCHUILIMHBI: GOPMHUPOBAHUE MPEICTABICHUM, YMEHHN W MPAKTH-
YECKHX HABBIKOB 10 OCBOECHHUIO METOJIOB OIICHKH YPOBHEW A(PPEKTHBHOTO MIIOTEHIIHAIBLHOTO TUIO-
JOpOAMS U YCIOBUM MHUHEPAIBHOIO IHUTAHMS C.-X. KyJIbTYp; MU3yYCHHE OCHOBHBIX IPHUHIMIIOB U
IIPUEMOB ONTHUMM3ALUHA MUHEPAIBHOIO IHUTAHWUS PACTEHUN M arpOXMMHUYECKHX CBOMCTB IIOYBBI C
MIOMOUIBI0 YIOOPEHUI U XUMUYECKUX MEIMOPAHTOB ISl YBEIMUEHUS IPOU3BOCTBA PACTEHUEBO/-
YECKOM IIPOTYKIIMH XOPOLIETO Ka4eCTBA, COXPAHEHHsI WJIN MTOBBIIICHNS TIOYBEHHOTO IUIOAOPOIHUS.

MecTo AUCHUNIMHBI B y4eOHOM IJIaHe: JMCIMIUIMHA BKIIIOYEHA B 00s3a-
TeJIbHYI0 YacTh Oyioka 1 J{ucuumniauuel (Moayau) yueOHOro IuiaHa Mo HampaBJICHUIO
noaroroBku 35.03.04 Arponomusi.

TpeGoBanus K pe3yJbTaTaM OCBOCHHMS AUCHUILIMHBI: B PE3yJbTaTe OCBOE-
HUSl IUCUMIUIMHBL (QopmupyroTcs cinenyromue komnerenuuu: OIIK-1.1; OIIK-1.2;
OIIK-1.3; OIIK-2.1; OIIK-2.2; OIIK-4.2; OIIK-5.2.

KpaTtkoe conep:xkaHue IMCUMILUIMHBI: PACCMOTPEHBI MPEAMET, METObBI U 3a-
Ja4M TUCLUUIUTMHBI, 3HAYEHUE XMMHU3aLUN CETbCKOr0 X034iCTBa, XUMUUECKHUI COCTaB
pacTeHUM M KayecTBO YpOXKas, HUX HU3MEHEHHE B 3aBHUCHUMOCTH OT IOYBEHHO-
KJIMMAaTUYECKUX YCIOBUM M NMHUTAHMUSI PACTEHUM, BIMSHUE YCIOBUN BBIpALIUBAHUS
CEIbCKOXO3SIICTBEHHBIM KYJIBTYP Ha ypOXKadl U €ro KayecTBO, OMOJIOTHYECKUIM U XO-
3SICTBEHHBIN BBIHOC 3JIEMEHTOB IMHUTAHMS, AUATHOCTUKA MUHEPAIbHOTO MUTAHUS
pacTeHH U CIOCOOBI €r0 PEeryJIHUPOBAHUS C TIOMOIIBIO YI00pEeHUM, CBOMCTBA MOYBbI
B CBSI3M C NUTAHUEM PACTEHUU U NMPUMEHEHHEM yAO0O0pEeHMH, MOTeHIHATbHOE U 3(-
(GeKTUBHOE TIJI0JIOPOME MOYBBI, MOTJIOTUTEIbHAS CIIOCOOHOCTh, peakius u oydep-
HOCTb TOYBBI, UX POJIb B MUTAHUU PACTEHUN W MPUMEHEHUHU YAOOpPEHUH, N3BECTKO-
BaHHE KUCIBIX MOYB, OTHOIICHUE PA3IUYHBIX CEIbCKOXO03UCTBEHHBIX KYJIbTYp K pe-
aKIIMM MOYBBI U M3BECTKOBAHMIO, OLIEHKA CTETEHH KHUCIOTHOCTH U HYXIAE€MOCTH B
U3BECTKOBAHUU, MPOU3BOJICTBO U ACCOPTUMEHT MUHEPAIbHBIX YAOOPEHUH, 3HAUCHHE
MUHEpaJIbHBIX YAOOPEHUH B MOBBIIEHUH IIOJA0POJIUS MOYB, MPOTYKTUBHOCTHU CEJlb-
CKOXO3SIMCTBEHHBIX KYJbTYp U KauecTBa ypoKas, arpOXMMHYECKUE U (PU3HOIOTHYE-
CKHE OCHOBBI NMPUMEHEHMS a30THBIX, (POCPOPHBIX, KAIUUHBIX YI0OpEeHUi, mpeBpa-
IIEHHE, COCTAaB U CBOMCTBA a30THBIX, (POCHOPHBIX U KATUHUHBIX yAOOpEHUH, MUKPO-
yI00peHHs] U KOMIUIEKCHBIE YJOOpEHHUs, TEXHOJOTMHM NPUMEHEHHUS MHUHEPATbHBIX
y100peHuii, opraHu4yeckue yao0OpeHusi, UX COCTaB, CBOMCTBA, OCOOEHHOCTH IMpUMe-
HEHUSl B 3aBUCUMOCTH OT MOYBEHHO-KJIMMATUYECKUX YCJIOBHUH, JOCTYNHOCTb pacTe-
HUSIM [TUTATEIbHBIX BEIIECTB U3 PA3JIMYHBIX BUJIOB OPTaHUYECKUX YIOOPEHUN.

OO0masi Tpy10eMKOCTh JUCHUIIMHBL: 144 yacoB (4 3a4. en1.)

IIpome:KyTOUHBIH KOHTPOJIb: YK3aMeH (B 5 ceMectpe).

1. Ilenb ocBOEHUS UCUUILINHBI
Heabio kypca «ArpoxuMusp» sBisieTcss popMupoBaHUe MPeACTaBICHUN, yMe-
HUN U NPaKTUYECKUX HABBIKOB 10 OCBOEHHUIO METOJOB OLIEHKM ypOBHEW 3(ppeKTuB-
HOTO U OTEHUMAJIBHOTO TUIOJOPOANS U yCIOBUI MUHEPAIIBHOTO MTUTAHUS C.-X. KYJb-



Typ; U3yYEHHUE OCHOBHBIX IPUHIUIIOB U IPUEMOB ONTUMU3ALUU MUHEPAIBHOTO IH-
TaHUsl PACTEHUN U arpOXMMHUYECKUX CBOMCTB MOYBBI C MOMOLIBIO YI0OpEHUN U Xu-
MHMYECKUX MEJIIMOPAHTOB I YBEIWYEHHMs INPOU3BOJCTBA PACTECHUEBOAYECKOU IIPO-
OYKIUU XOPOIIEr0 KauyeCTBA, COXPAHEHUs WU IOBBILICHUS ITOYBEHHOIO IUIOIOPO-
ausi.2. Mecto TUCUMIUIMHBI B y4eOHOM mpouecce

2. MecTo qucHUIUIMHBI B yueOHOM Tpoiiecce

HucuumirHa «ArpoXuMus» BKIIIOUYEHA B 00s3aTenbHYyl0 yacTh Oyoka 1 Jluc-
LUUIUTMHBL (MOYyJIM) y4eOHOTO MmiaHa. JIuciuumimaa « ArpoXuMusy peanu3yercs B co-
orBeTcTBUU ¢ TpeboBanussMu OI'OC, OIIOII BO u YueOHoro miaHa mno Hampasie-
Huto 35.03.04 Arponomusi HampaBieHHOCTH ArpoOusHec, ['eHeTuka pactenuil, 3a-
IIUTa PACTEHUH M (PUTOCAHUTAPHBIA KOHTPOJb, CeNeKIUs CeabCKOXO035HCTBEHHbIX
KyJIbTYp, TOUHOE 3emiienenue.

[IpenmiecTByOIUMHA KypcaMH, Ha KOTOPBIX HEMOCPEJICTBEHHO Oa3zupyercs
TUCLHUIUINHA «ATPOXUMUS», ABIAIOTCA «XUMUs», «boraHukay, «Pusmonorus pac-
TeHU», «IlouBOBEIEHNE C OCHOBAMU T'€OJIOTUNY, «bnoxumus», «3emienenuer.

JucuuiuinHa «ATpOXUMHUSD) SIBJISIETCS OCHOBOIIOJIATAOMIEN JJIsl U3YUYEHHUS Clie-
AYIOMMX AUCHUIUIMH: «PacTteHneBoacTBO», «CucrteMa NpUMEHEHHUs yI00peHuin»,
«OBon1eBOACTBO», «OpraHUYeCcKOe pacTEHUEBOACTBOY», « KopMonpon3BoacTBO U Jy-
rOBOJCTBO», «TeXHOJIOrus XpaHeHUs U nepepaboTKU CEeNbCKOXO3IUCTBEHHOW Mpo-
TYKIIA.

OCc0OEHHOCTHIO JUCUUILIUHBI SBISIETCS MPUOOPETEHHE 3HAHUI M HABBIKOBIIO
OCBOCHMIO METOJIOB OLICHKH YpPOBHEH 3(P(HEKTUBHOTO M MOTEHUUAIBHOTO MIOAOPO-
ISl TIOYB M YCIIOBUM MUHEPAJIBHOIO NMUTAHMS CEIbCKOXO35MCTBEHHBIX KYJIBTYp; OC-
HOBHBIX IIPUHUMUIIOB U MIPUEMOB ONTHUMHU3ALMN MHUHEPAJIbHOTO NMUTAHUS PACTEHUN U
arpOXMMHYECKUX CBOMCTB MOYBBI MOCPEACTBOM BHECEHUS YIOOPEHUHN U MPUMEHEHUS
METOJI0B XMMUYECKON MEJIMOPALMHU I YBEJIUYEHUs [IPOU3BOJICTBA PACTEHUEBOAYE-
CKOM MPOAYKILHUHM XOPOILIEro KayecTBa, COXPAHEHMsS WM IOBBILICHUSA ITOYBEHHOIO
IIJI0A0POAHUSL.

Pabouass mporpaMMa JIUCHUIIMHBI «ATPOXUMUS» ISl UHBAIUAOB WU JIUI C
OrpaHUYECHHBIMU BO3MOKHOCTSIMU 3/I0POBbSl pa3pabaThiBaeTCsd WHIMBHAYalIbHO C
y4eTOM OCOOEHHOCTEH MCUXO(PU3MUECKOTO PAa3BUTHSA, UHIUBUAYATbHBIX BO3MOKHO-
CTEH M COCTOSTHUS 3/I0POBbs TAKUX O0YYaIOIIUXCS.

3. [lepeueHb MmIaHUPYEMBIX PE3YIHTATOB 00YUEHHUSI IO TUCIUIUINHE,
COOTHECEHHBIX C IIAHUPYEMbIMH Pe3yJibTaTaMU OCBOSHUSI 00pa30BaTEIbHOM
IIPOrpaMMBbl

N3ydenne naHHOW yuyeOHOW NUCHMIUIMHBI HAIMpaBlIeHO Ha (POpMHUpOBAHUE Yy
00yyJaromuxcsi KOMIETCHIUHN, TPEACTaBICHHbBIX B Ta0bnuie 1.



TpeOoBaHus K pe3yabTaTamM 0CBOCHHS Y4€0OHOM JUCHUIIJINHBI

Tab6auna 1

3HaHHUs OCHOBHBIX 3aKOHOB
MATEMATHYCCKHUX U €CTC-
CTBCHHBIX HAYyK JJId peiie-
HUA CTaHAAPTHBIX 3a/1a4
CaagoBOJCTBA

CPOKOB U cIT0cOOOB UX BHECE-
HUA, OCHOBHBIC TPUHIIUIIBI
pa3pabOTKU parMoHaIbHON
CHCTEMBI YA0OpeHUH, cocTaB-
JICHWA IOAOBLBIX U KaJICHAAap-
HBbIX ITIJIAHOB,

TFaHUYCCKUX U MUHEPAJIb-
HBIX yIOOPEHUH U XUMU-
YECKUX MEJIMOPAHTOB, a
TaKKe MPOBOIUTH KOPPEK-
TUPOBKY 103 YIOOpeHHid; C
MOMOIIIbEO BHECEHHUS Y 100-
pEHUI HAIIPABIIEHHO BO3-
I[eI\/'ICTBOBaTL Ha BCIIMYHUHY
ypOXKasi M ero KauecTBO;

Ne Koa Conepxanne VHANKATOPBI KOMIETEH- B pe3yibTarte n3yueHusi yueOHONH TUCHUNIUHBI 00y4aroluecs T0JKHbI:
/n | KOMIe- | KOMIIETeHUHH (mm i
TeHIHH eé yacTn) 3HATH yMeTh BJIA/leTh

1 OIIK-1 | CnocobeH pemiath OIIK-1.1. leMOHCTpUpPYET |— METOJbI AUATHOCTUKHU MU- |— OCYIIECTBIATH dKCIpPECC- |— HaBBIKAMM aHAJINTHYECKOH pa-
TUTIOBBIE 331a41 3HaHNE OCHOBHBIX 3aKOHOB |TaHUS C.-X. KYJbTYp, OLIEHKH | IMArHOCTHKY MHUTAHUS C.-X. | OOTHI MPH OMpEeICHUN XUMHYe-
mpoecCHOHAIBHON | MaTeMaTHYecKUX, ecTe- WX Ka4ecTBa, arpoXxuMHye- KyJbTYp; IPUMEHATh METO- | CKOT'O COCTaBa PacTEHUI U MOYBBI,
JeSITEeIbHOCTH Ha CTBEHHO-HAYYHBIX U O0Ille- |CKOTO, a TAKXKE IKOJIOTO- TOK- | JIbI aHATIM3a M OLCHKH Kaue- | MPOrHO3UPOBAHUS arpOXUMHYeE-
OCHOBE 3HaHHH OC- | MPO(ECCHOHATBHBIX AUC- | CHKOJIOTHYECKOTO MOHHTO- CTBa C.- X. KyJIbTyp ¥ YPOBHS | CKUX TOKa3aTeJell MouBbl, ypo-
HOBHBIX 3aKOHOB LUIUTAH, HEOOXOMMBIX JUIS | pUHTA IT0YB; ONpeesicHHE 3¢ GEKTHBHOTO TUIOIOPOIMS | KAWHOCTH C/X KYJIBTYP U Ka4ecTBa
MaTeMaTHYECKHX M | PELICHUs TUIIOBBIX 33/1a4 B | MOTPEOHOCTH B YJOOPEHHSIX U |TIOYB. MIPOAYKIUH;
€CTECTBCHHBIX HAyK | 00JIaCTH arpOHOMHH XUMHUYECKUX MEIHOPAHTaX U
C IPUMEHEHHEM HH- WX BJIMSHUS HA BETUUMHY U
(dhopmanmoHHo- Ka4yecTBO yporKas C.-X. KyJb-
KOMMYHHKAaIIMOH- Typ.

2 HBIX TEXHOJIOTUI OIIK - 1.2. Vicnonp3yer — METO/BI ONIPEACIICHU 103, | - PACCUUTBIBATH J03bI OP- - TEPMUHAMH U IIOHSITUSIMHU, UC-

MMOJIb3YyEMBIMU TIPU MMPOBECACHUN
JUArHOCTHUKU ITUTaHUs paCTCHHﬁ,
OLIEHKE KauecTBa ypoxkas U 060c-
HOBAHHUHU TEXHOJIOTUH BbIpaliyBa-
HUS C/X KyJIbTYp U IPUMEHEHHSI
yaoOpeHuil; MeTogamMu KoJinye-
CTBEHHOI'O U Ka4Y€CTBECHHOI'O
OTIpeJieNIeHHsT OCHOBHBIX AJIEMEH-
TOB ITMTAHMWA,

OIIK — 1.3. [Ipumensier
HHPOPMAITTOHHO-
KOMMYHHKAIIMOHHBIE TEX-
HOJIOTHH B PEIICHUU THIIO-
BBIX 33J1a4 MPOodheccro-
HaJILHOU JIE€ITEIbHOCTHU

— IpaBUJia JOTUYECKOTO
000011IeHHs TOTY4YEeHHBIX pe-
3yJIBTATOB JUIs (POPMYITHPO-

BaHMS BHIBOJIOB TEOPHIO CTa-
TUCTUYECKOH 00paboTKU pe-
3yJIbTAaTOB TMOJICBBIX OIBITOB;

— TPUMEHSTh METOABI CTa-
TUCTUYECKOH 00paboTKU K
pe3yJbTaTaM OIMbBITOB B KOH-
KPETHBIX CIy4asx U METO-
JIMKY JIOTUYECKOro 000011e-
HUS K GOpMYyITHPOBaHUIO
BBIBOJIOB

— METOJMKOH JIOTHIECKOTO 0000-
IIEHUS TaHHBIX TIPH HOPMYTHPO-
BaHMU BBIBOJIOB; METOIAMH OJIHO-
(dakTopHOTrO M ABYX(paKTOpHOTO
JIMCTIEPCUOHHOTO aHaIn3a MPH CTa-
THUCTUYECKON 00paboTKe pe3ysibTa-
TOB OTIBITOB,;




4. CtpyKTypa u COAepKaHUE AUCHUILTUHBI
4.1 Pacnipee/ienne TPyA0€MKOCTH AMCHUIIMHBI 10 BUIaM padoT
OO6mast TpynOEMKOCTh JUCHUIUIUHBI cocTaBisieT 4 3ad.ea. (144 wacoB), ux
pacnpeneneHue o BuaaM padoT 1Mo CEMECTPY MPEACTABICHO B TabiuLe 2.

Tab6auna 2

Pacnpenesenue TpyaroéMKOCTH AUCUMILIMHBI 110 BHAAM padoT

TpynoémkocTs
Bujx yue6Hoit paGoTsI aac [5G T (S L L
Ne 4 Ne 5
O0uas Tpya0€MKOCTb JUCITUTUIHHBI 11O 144 7 7
y4eOHOMY IJIaHY
1. KontakTHas pabdora: 14,4 2 12,4
AyauTopHas padora: 14,4 2 12,4
8 MOM Huciue:
qnexkyuu (J1) 6 2 4
npakmuyueckue 3auamus (113)) 8 - 8
KOHMAKMHas paboma Ha RPOMeHCYMOoOYHOM 0.4 i 0.4
xoumpone (KPA) ’ ’
CamocrositesbHas padora (CPC) 129,6 70 59,6
CamMono02omoska (npopabomka u no8mopeHue
JIEKYUOHHO20 Mamepuaia u mamepuana y4eo-
. 121 70 51
HUKO8 U Y4eOHbIX NoCoOULl, NOO20MOBKA K
NPAKMUYeCcKUM 3aHAMUSIM)
Nn0020MOBKA K IK3AMEHY (KOHMPOIb) 8,6 - 8,6
Bu mpomMekyTOYHOTO KOHTPOJIS: DK3aMeH




4.2 Conep:kanue JTUCUUIINHBI
Tabnuna 3
TemaTnyeckui JIaH Y4eOHOM U CHUILIMHBI

HaumeHoBaHMe pa3iejioB U TeM AT DS I IS
THCIMILTHA Bcero pabdora Hasi padora
J | I3 | IKP CP
Paznen 1. Arpoxumust — Hay4Hasi OCHOBA 72 2 - - 70
MHTEHCU (UK 3eMJIICCIIHSL.
Bcero 3a 4-cemecTp 72 2 - - 70
Paznen 2. Xumuueckuii cocTaB u 15 - 2 - 13
IIUTAHUE PACTCHUM.
Paznen 3. Arpoxumuueckue CBOMCTBA 14 - 2 - 12
MOYBHI B CBSI3U C MUTAHUEM PACTEHUM U
OpUMEHEHUEM y100peHnil. XuMuueckas
MeJIHOopalus MOYB.
Paznen 4. MunepanbHble yao0peHus. 17 2 2 - 13
Paznen 5. Oprannueckue yno0peHusl. 17 2 2 - 13
Konmaxmmuas paboma na npomesicymoy- 0,4 - - 0,4 -
Hom koHmpoae (KPA)
Iloocomoexa k 3k3ameHy (KOHMpPOIb) 8,6 - - - 8,6
Bcero 3a 5-cemectp 72 4 |8 0.4 59,6
HToro nmo iucuunjinHe 144 6 |8 0.4 129.,6

Pazges 1. ArpoxuMusi — HayYHasi OCHOBA MHTEHCH(PMKAIUY 3eMJIeA eI,

Tema 1.1. Beenenue. IIpeamer, MeTOabI M 33a/1a4n arpOXUMHUU. ATPOXUMUS —
HayyHas OCHOBA XUMM3allUU 3eMJICENINs CTpaHbl. VcTopus pa3BUTHS arpOXMMUH.
JI.H. IIpAHUIIHUKOB — OCHOBOIIOJIO)KHUK OT€UYECTBEHHOU HAYyYHOU arpOXMMHYECKOU
IIKOJbl. 3JHAYEHUE XUMHU3ALUU CEIbCKOro Xo03sicTBa. COCTOSIHME M NEPCHEKTHUBBI
Pa3BUTHS XUMHM3ALUU B CTPAHE U arpOXUMUYECKOT0 00CITyKUBAHUA.

Paznen 2. XuMu4ecknii COCTaB U MUTaHUE PACTECHUIN

Tema 2.1. XuMHuueckuil cocTaB U KauecTBO ypoxas. BiusHue ynobpenuii Ha
COZEpKaHUE B TOBAPHOM YACTH YpOXKas BO3IAEIBIBAEMBIX KYJIbTYp OPIraHUYECKUX CO-
€MHEHUM, ONPENIeTSIONINX €ro KauyecTBo. BiusHue npumeHeHnus yioOpeHuil Ha Ka-
YeCTBO I10JIy4YaeMOM MPOAYKLUUH B 3aBUCUMOCTH OT YCIOBHUM BbIpalllMBaHUs, BUIO-
BbIX U COPTOBBIX OCOOCHHOCTEH C.-X. KYJBTYp. XUMHUYECKUE 3JIEMEHThI, HEOOXOAU-
MBbI€ U YCIIOBHO HEOOXO/IUMbIE PACTEHHUSM (MAKpPO3JIEMEHTbI, MUKPOAJIEMEHTHI U YJlb-
TPaAMHUKPOIJIEMEHTHI), TSHKENbIe METAJUIbl M UX pOJib B MUTAHUU pacTeHUl U popmu-
POBAaHUU KayecTBa MPOLYKIIUU.

ToBapHbI, X034CTBEHHBIM U OMOJOTUYECKHM BBIHOC MHUTATENbHBIX 3JIEMEH-
TOB CEJIbCKOXO3SIMCTBEHHBIMU KYJIbTypaMH. XO3SMCTBEHHBIN BBIHOC 3JIEMEHTOB IIH-
TaHHs HA €IMHUILY OCHOBHOM NMPOAYKLIHH U C IUIAHOBBIMH yPOKasiMu KyJIbTyp. Kpy-
rOBOPOT U 0alaHC BEIIECTB B 3eMJIE/ICIIUU.

Tema 2.2. Ilutanue pacrenuid. OCOOCHHOCTH MHUHEPAIBHOIO MUTAHUS C.-X.
KyJbTYP B 3aBUCUMOCTH OT UX OMOJOTrHYECKUX O0COOEHHOCTEH U (PaKTOPOB BHEIIHEU
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cpenbl. MuHepanbHble y100peHUs, KaK UCTOYHHUK JOCTYMHBIX (POPM AJIEMEHTOB MH-
TaHUs Ui pacTeHuid. DPPEeKTUBHOCTh UCTIOIB30BAHUS PJIEMEHTOB MUTaHUS U3 Opra-
HUYECKUX M MHHEpAJIbHBIX YJIOOpEHHI B 3aBUCUMOCTH OT PA3JIMYHBIX YCIOBHM
BHELIHEH cpelibl (KOHLIEHTPALUUU MUTATEIbHOTO PacTBOpPa, COOTHOLIEHUS MAaKpo- U
MUKpPOJJIEMEHTOB B MHUTATEIbHOM Cpele, BJIAXHOCTH IOYBBI, a’palud, Tela U
CBETa, PEAKLUHU CPENbl, IOYBEHHBIX MUKPOOPTaHU3MOB). DU3nonornueckas peakuus
ynoopenuil. OTHOILIEHHE PACTEHUN K YCIOBUSM MUTAHMS B pa3Hble IEPUO/IbI BEreTa-
LIUU, POJIb 3aKOHOMEPHOCTEHN MOTPeOIEHUS MUTATEIbHBIX BEIIECTB PACTCHUSIMU B Te-
YeHHUE BereTallu, Kak HayqHasi OCHOBA JPOOHOr0 BHECEHUS yA00pEeHHUIA.

OO6mue 3aKOHOMEPHOCTH MOTPEOICHUS MUTATEIbHBIX BEIIECTB B TEYCHUE Be-
retaiuu. JluHaMuKka MOoTpeOSeHUs 3JE€MEHTOB MUTAaHUSA CEJIbCKOXO03iCTBEHHBIMU
KyJbTypamMu B 3aBUCUMOCTH OT OUOJOTUYECKUX OCOOCHHOCTEW pacTeHUM, yCIOBHIl
BBIPAILMBAHMS U MPOAYKTUBHOCTH MOCEBOB. TpeOOBaHUs pACTEHUH K yCIOBUSIM IMH-
TaHUsS 10 TMEPUOJIaM POCTa U PA3BUTHS, TOHATUE KKPUTUUECKOTO» NEPHOA MUTAHUS
U TEepHOJa MaKCUMaJIbHOTO MOTJIOLIEHUS MUTATEIbHBIX BEIIECTB KAK HAYYHOU OCHO-
BbI JUIsl PAJIKOBOTO (MPUIIOCEBHOI0) BHECEHUSI MUHEPANIbHBIX yI0OpEHUI U MpOBEe-
HUS TOJAKOPMOK.

Tema 2.3. /lnarHocTHKa MHUHEPAIBHOIO MUTAHUSA CEIbCKOXO03WCTBEHHBIX
KyabTyp. [loHATHE O KOMIUIEKCHON (pacTUTEIbHOM M MOYBEHHOW C YYETOM METEO-
YCIIOBU) JAMArHOCTUKE MUHEPAIbHOTO MUTAHUS CEIbCKOXO35MCTBEHHBIX PACTEHUMU.
OT60p pacTUTENBHBIX U MOYBEHHBIX MPOO ISl MPOBEACHUS KOMIUIEKCHON IHUarHo-
CTUKU MUHEPAIBHOI'O NIUTAHUS paCTeHUN. MeTOAbl PaCTUTENBHON IUarHOCTUKU. Bu-
3yanibHas U MOp¢o-OroMeTpruecKas JUarHoCTUKa. XUMHUUecKas (TKaHeBas U JINCTO-
Basl) AMArHOCTUKA OOECIEUYEHHOCTH KYJbTYP 3JEMEHTaMHU MUHEPAIbHOTO MUTAHMS,
UHAMKATOPHbIE OpraHbl M TKaHU. Mcronap30BaHME HKCIPEcC-MEeTOo/la TKaHEBOW aua-
THOCTUKH JJIs1 Ope/IeJICHUSI TOTPEOHOCTH PACTEHUI B a30THBIX MOAKOPMKAX.

Pa3znen 3. ArpoxuMuyecKkue CBOMCTBA MOYBHI B CBSA3M € MUTAHUEM pacTe-
HMH ¥ IPUMEHEHUEM YA00peHnH

Tema 3.1. CBoiicTBa MOYB B CBSA3HM ¢ MUTAHUEM PACTEHUI U IPMMEHEHHEM
ynoopenmii. CoctaB 1no4B. 3HaueHUE TBEPAOM U KUJIKOW (Da3pl MOYBBI B MUTAHUU
pacTeHUl U MpeBpalIEHUU 3JIEMEHTOB MUTAHUA U y100peHuil. MuHepanbHas U opra-
HUYECKasl YacTU MOYBbI KAK UCTOYHUKHU 3JIEMEHTOB MUTaHUs pacTeHuil. Poip opra-
HUYECKOTO BelecTBA B Oy(pepHOCTH, MOTIOTUTEIBLHON CIOCOOHOCTH U TUIOAOPOAUH
nouB. XMMHUYECKUH U MUHEPAIOTMUYECKUN COCTaB PA3IMYHbIX I'PAHYJIOMETPUUYECKUX
(dpakuuii MOYBBI U COJAEPKAHUE B HUX DJIEMEHTOB MUTAHMS PACTEHUI. 3HAUEHUE KO-
JOUJHON (pakUUU B MOTIOTUTEIBHON COCOOHOCTH MOYBBI. XUMUYECKUE U OMOJIO-
TMYECKUE MPOLECCHl B MOYBE U MX POJb B MPEBPAIICHUH MUTATEIbHBIX BEUIECTB U
NOBBIIEHUU 3()(PEKTUBHOTO aKTYaJTbHOTO TIOJOPOAMS TOYBHI.

Tema 3.2. IlorsioTuTeIbHAsA CNOCOOHOCTH MOYBBI. PONb pa3HbIX BUIOB IO-
TJIOTUTEILHOM CIIOCOOHOCTH MOYB (MEXaHWYECKOM, XMMUUYECKOM, OOMEHHOM 1 Ouo-
JIOTUYECKOI) B MUTAaHUU pACTEHUN U 3PPEKTUBHOCTH NpUMEHEHUs ynoopenuid. [lou-
BEHHBII TMOTJIOMIAIONIUI KOMILIEKC, OCHOBHBIE 3aKOHOMEPHOCTH OOMEHHOT'O MOTJIO-
[IEHHUS] KATHOHOB, EMKOCTh KATHOHHOTO OOMEHa M COCTaB MOIJIOUIEHHBIX KATHOHOB Y
pa3HbIX NOYB, OOMEHHOE MOIJIOIIEHHE aHUOHOB. 3HAYEHUE XUMUYECKOW IMOIJIOTH-
TEIbHOU CITOCOOHOCTH MOYBBI B TpaHC(OPMAIUU 3JIEMEHTOB MUTaHUS U yAOOpPEHUM.
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Peakiusi mouBbl, akTUBHAs U MOTEHLUMAJbHAs KHUCIOTHOCTh M LIEJIOYHOCTb. BHIIbI
KHCJIOTHOCTH TOYBHI (aKTyasjbHasi, OOMEHHAs U THAPOJMTHYECKAs), CTENEHb HAaChI-
IIEHHOCTH MOYBBI OCHOBaHUSAMHU. BydepHas cnocoOHOCTh MOYB. 3HAYEHHE KHUCIIOT-
HOCTH, EMKOCTH NOTJIONIEeHUs, Oy(pEepHOCTH, COCTaBa U COOTHOILLIEHHUS MOTJIOIIEHHbIX
KaTHOHOB MOYBBI B Mpolieccax TpaHchopmaiuu yaoOpeHnil 1 TUTaHusl PaCTeHUIA.

OddexTuBHOE U MOTEHIMAIBHOE TJI0J0POANM MOYBLI. BanoBoe cojaepikanue,
(GOpMBI a30TUCTBIX COEJUHEHUM M UX MpPEBpalIEHUs B MOYBE - aMMOHHU(UKaLUA,
HUTpUUKaKA U AeHuTpUuKanusa. Posib OMOJ0rHYECKO MOrIOTUTENBHOM CIOCO0-
HOCTH TIOYBBI U OPTaHUYECKOIr'0 BEIIECTBA B HAKOIIEHUH U MPEBPAILEHUN a30TUCThIX
coelMHEeHU B mouBe. KoppensiTuBHASI 3aBUCUMOCTh MEXKIY COJAECpPNKAHUEM OpraHH-
YEeCKOr'o BelllecTBa U 001ero a3ora B nouse. [Iponeccrsl rymudukanum u iMMoOuIu-
3alMM a3oTa B mouse. Pukcanus a3oTa CBOOOJHOXMBYIIMMHU U acCCOLMATUBHBIMU
MUKpPOOpPraHU3MaMH MOYBbI, CUMOMOTHYECKas (pUKcanus a30Ta pa3HbIMU OOOOBBIMU
KyJbTypaMu. 3HaueHUE OMOJOTMYECKOW a30T(PHUKCALUU MPU COCTABIECHUHU OanaHca
a3ora.

Conepxanue, Gpopmbl HocHOpPHBIX COSTUHEHUM W UX TPEBpalleHUe B IMOYBE.
®docdarbl MOUYBEHHOTO PacTBOpa, JabWiIbHBIE U cTaOuiIbHbIE Qocdarthl. JJuHamuye-
CKO€ B3aUMOJICHCTBUE MEXIY pa3sHbIMU (opMaMu (GOCHOPHBIX COCTMHEHUN B TIOYBE.
JloctynHble U MoABUXKHBIE PocdaThl MOUBHI.

Oob1ee conepxanue U Gopmbl Kaiaus B noysax. JlocTymHOCTh pa3HbIX (opm
KaJlig pacTeHusM. JIMHaMU4ecKkoe B3aUMOJEHCTBUE Pa3audHbIX (GOpM Kalus B MOY-
Be. KanuiiHblii pe’kuM MOYB B 3aBUCHUMOCTU OT MX T'PaHYJIOMETPUYECKOr0 U MUHEpa-
JOTUYECKOTO COCTaBa, U OT OOMEHHOH MOIJIOTUTEIBHON CMOCOOHOCTU. MeTo bl
onpeaeseHus] MOJBUKHOIO Kalus B MouBe. ['pyNmupoBKa MOYB MO COAEPKAHUIO B
HUX MOJBHXKHBIX (DOPM IJIEMEHTOB MMUTAHUS.

ArpoxumMuyeckas XapakTepuCcTUKa OCHOBHBIX THUIOB MouB P®. Arpoxummuue-
CKHE€ TMOKa3aTelld JEPHOBO-IO30JUCTHIX, CEPhIX JIECHBIX, YEPHO3EMOB M KallTaHO-
BbIX mo4B. CojepkaHue Tymyca M MakpodJeMeHTOB (azora, ¢ocdhopa U Kaausi) B
MOYBax, UX PeaKIusi, EMKOCTh MOTJIOLIEHHUS U COCTAB MOTJIOIEHHBIX KATHOHOB.

Tema 3.3. Xumnueckas Menuopanus nouB. OTHOIIEHUE PA3IUYHBIX AEKOpa-
TUBHBIX KYJBTYp K pPEakUUd CpeAbl U HM3BECTKOBAHMIO KHUCIBIX MOYB. MeXaHU3MBI
B3aUMOJICUCTBUS U3BECTHU C OYBOW. MHOTOCTOPOHHEE MOJIOKUTEIBHOE BO3ACUCTBUE
M3BECTKOBAaHUS Ha pacTeHus (IpsIMOE IeWCTBHE) U KOCBEHHOE €ro BIMsHUE Ha (HU3u-
Yyeckue, PU3NKO-XUMMUYECKHE U OMOJIOTMYECKUE CBOMCTBA MOYBBI, @ TAK)KE Ha €€ Mu-
1eBoil pexuM. M3BecTkoBaHHE KHUCIBIX MTOYB — 3TO HE0OXoauMbli (oH ans rhdek-
TUBHOT'O JE€UCTBUS YAOOPEHUN U MOBBILIECHHUS IJIOAOPOAUs MOYB. Pojib KaibLMs U
MarHusi B MMTaHUU PACTEHUIA.

OmnpeneneHue HyX/1aeMOCTHU MOYBBI B U3BECTKOBaHUU. PacyeT 103 u3Bectu (1o
BEJIMYMHE TUIPOJUTUUYECKON KHUCIOTHOCTH, & TAKXKE MO0 BEIWYMHE OOMEHHOM KHC-
JOTHOCTH C YYE€TOM T'PaHyJIOMETPUYECKOr0 COCTaBa MOYBHI U T.1.). J{03bl H3BECTKO-
BbIX yaoOpeHuil. Cpoku U criocoObl BHECEHUS U3BECTH. JIUTENHHOCTh NEUCTBUS U
MEePUOJIMYHOCTh U3BECTKOBAHMUSI.

Bunbl u3BeCTKOBBIX yn00peHUi (TBEpAble U MSTKUE WU3BECTKOBBIE MOPOIBI).
Hcnonb3oBaHue pa3indHbIX OTXOJO0B MPOMBIIUIEHHOCTH JI U3BECTKOBAaHUS IOYB.
ArporexHudeckue TpeOOBaHUS K HU3BECTKOBBIM YIOOpPEHUSM. ATpPOTEXHHYECKHE
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TpeOOBaHMSI IPU MPOBEJACHUM U3BECTKOBAHUSA M HKOJIOTMYECKHUE OTPAHMYEHHUS], OCO-
OEHHO MPU KUCIIOIB30BAHUN OTXO0B MPOMBIIUIEHHOCTH U MECTHBIX COJIEPIKAILUX U3-
BECTh MaTE€pPHUAJIOB.

HeobxoaumMocTh XMMUYECKON METUOpAalliK COJIOHIIOB, B3aUMO/ICHCTBUE TUIICA
¢ nmo4Boil. BiausiHue rumncoBanus Ha arpou3nuecKkue U PU3NKO-XUMUYECKUE CBOM-
CTBa MOYBBHI.

PacueT 1035l rUIca no cojepxKaHuto MOTJIOMIEHHOTO HATPUS B MOYBE.

TpebGoBaHus K HKOIOrHYECKO 0€30MMaCHOCTH MaTepUaIoB, MPUMEHAEMbIX IS
TUIICOBaHUS COJIOHLOBBIX MOYB. CIIOCOOBI BHECEHUS TUIICA B 3aBUCUMOCTH OT IIyOu-
HBI 3aJIETaHUsI COJIOHIIOBOTO TOPU30HTA M TIIYOMHBI 00pabOTKHU MOYBBI. ATPOIKOJIO-
TMYECKUE U arpoTeXHUYECKHe TpeOOBaHUs K MPOBEIECHUIO runcoBanus. [Ipuemsl no-
BbIIICHUS 3P PEKTUBHOCTH TUIICOBAHUSI.

Pa3nen 4. MuHepasibHbIe y100peHHs.

Tema 4.1. IIpocTeie MUHEpaIbHBIE YA00peHHs (a30THBIE, (pochopHbIe, Kamuii-
Hble, MUKpPOY100peHus). DopMbl TBEPIBIX U KUAKUX MUHEPAIbHBIX ya00peHuil. Ile-
pecyeT 703 JIeWCTBYIOIIETO BEIIECTBA B MACCy KOHKPETHBIX YAOOPEHUN U 0OpaTHBIM
pacyer.

Ponpb a3ota B )KHU3HHU pacTeHUN. 3aKOHOMEPHOCTH NEPBUYHOMN U MOCIEIYIOMIEH
aCCUMWJISIMU a30Ta pacTeHUussMH. OCOOEHHOCTU MUTAHUSl PACTEHU aMMOHUNHBIM U
HUTpaTHBIM a30ToM. Cozeprkanue U TpaHchopMalus pa3audHbIX GpopMm a3ora B MoY-
Be. KpyroBopot a3ora B npupozae. [Ipoueccsl ammonupukanum, HUTpuPUKaluu, ae-
Hutpudukanmu, pukcanuu azota atMmochepbl U TyMUPHUKAIUH.

Knaccudukanus u acCOpTUMEHT a30THBIX YA0OpEHUH, U CIIOCOObI UX MOJTyye-
Hus. TBepJbie a30THBIE yaoOpenus. CocTaB, CBOMCTBA, B3aUMOJICUCTBHE C MTOYBOU U
MeTaboJIM3M B MOYBE Pa3IUYHbIX (OPM a30Ta BHOCUMBIX yA0OpeHuil. OcoOeHHOCTH
MPUMEHEHUsI OCHOBHBIX (popM TBepAbIX ynoOpeHui. JKuakue azoTHbIe ya0O0peHws,
UX COCTaB, CBOMCTBA, IPEBPAIICHHE B IOYBE U OCOOEHHOCTH MPUMEHEHHS.

CrnocoObl CHUKEHUS! TOTEePb, MOBBIILIEHUS d3(PPEKTUBHOCTU U KOIDPUIIMEHTOB
MCIIOJIb30BaHUsI a30Ta BHOCUMBIX MUHEpaJIbHbIX ya00peHuil. CoOioieHne IK0I0ru-
YecKux TpeOoBaHU pHu 0€30MaCHOM MPUMEHEHUHU a30THBIX yI00pEHU.

CoipbeBast 6a3a, ciocoObl MOJYUYEHHsI U aCCOPTUMEHT (HOCHOPHBIX yAOOpEeHU I
B Poccun. Knaccudukanus gocopHbix y1o0peHuil B 3aBUCUMOCTH OT UX COCTaBa U
PacTBOPUMOCTHU B Pa3IUYHBIX pacTBopuTeisix. CBoicTBa OCHOBHBIX BUAOB (ocdop-
HBIX yJ00pEeHMH, WX B3aUMOJEHCTBUE C MOYBOM M 0coOeHHOocTH npumeHeHus. Cy-
nepdocdar npocroit u nBoKHOU. [IpeumyiecTBa rpanyiupoBanHoro cynepdocdara
nepea nopowkoBUaAHbIM. [Ipenunurar, nuak ¢pochopHsiil (ToMacuIak), TepModoc-
¢aTel, TuiaBneHsle MaruueBble (ocdatel, hochar odechropennsiit. DochopuTHas
MyKa U yclioBus ee 3((PexkTuBHOro npumeHeHus. PocPpopruToBaHUE KHUCIBIX MOYB.
docdop B 3emnenenuu Poccuu. Ilpuemsl nobimenus 3pHeKTUBHOCTH (HOCHOPHBIX
ynoopenuii. Heo6xoaumMocTs riryookoit 3aaenku GochOopHbIX YI00pEeHU, BHOCUMBIX
710 TOceBa, OCOOEHHO MpPH HEJOCTaTKe Biaru. Beicokas 3((eKTUBHOCTH JIOKAJTbHBIX
croco00B BHECEHHUSI BOJIOPACTBOPUMBIX Pocdopcoiepxaniux yaoopennit (0cooeHHO
Ha KHCJIBIX MOYBax C MOBBIIEHHOHN P-(ukcupyroiei cnocoOHOCThIO) U MPUITOCEBHO-
ro (psAKOBOTO) YI00pEeHMUSI.

CoipbeBasi 0a3za, cocoObl MOMYUYECHHUS U ACCOPTUMEHT KaJTMUHBIX YI0OpECHUI.
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[IpombinieHHble KanuiiHble yaoOpeHusa. CocTaB U CBOWCTBA OCHOBHBIX KaJIMWHBIX
yaoOpeHuid. Xmopucteiii kanuii, 40% kanuiftHasi coJib, XJIOPKAJIUM — SIEKTPOJIUT, Ka-
JUMAarHe3us, Kajaui cepHOKUCIbIN. ChIpble KAIUWHBIE COIM U MECTHBIE KAJIMMCOIEp-
Kallhe MaTepuaibl, SKOJOTMYECKHE U SKOHOMUYECKHE OIPAaHMYEHHUS UX MpUMEHe-
HUSL.

[IpeBpamienre B MmouBe W yCIOBUS 3P(EKTUBHOTO MPUMEHEHUS KaJIUMHHBIX
ynoopennii. OTHOILIEHHE pa3IMYHBIX KYJIbTYp K (opMaM KaauiHBIX yAOOpEeHUM.
VYcnoBus 3¢ (HEeKTUBHOTO MPUMEHEHUS KATUMHBIX YI0OpEHU, UX POJIb B MOBBIIICHUH
YCTOWYMBOCTHU PACTEHUI K HEOJATONPUATHBIM BHELITHUM YCIIOBUSM.

3HaueHHEe MHUKPOSJEMEHTOB B JKU3HHU PACTEHUH. Y CTaHOBJIEHUE HEOOXOAMMO-
CTH BHECEHHMS] MUKPOYAOOPEHHI B 3aBUCUMOCTH OT PE3yJIbTaTOB arpoOXMMUYECKOIO
oOcne0BaHMs MOYB Ha COJAEPKAHME MOJBMXKHBIX (DOPM MUKPOIIEMEHTOB, a TAKKE
OT OMOTCOXUMHUYECKOU 30HBI, BHECCHHS M3BECTH, OMOJOTMUECKHUX 0COOCHHOCTEH BBI-
palnmBaeMoil KyJbTyphl U JIPYTUX YCIOBUM. YHA0OpeHus, cojaepraiiie MoJIMOJIEH,
00p, LIMHK, MapraHel] ¥ MeJb. Jl03bl CPOKU U CIIOCOOBI MPUMEHEHUsT MUKPOYA00pe-
Hui. KOHTpOJIb 32 HAKOTUIEHHEM B NIOYBAX U PACTEHUSX TSDKEJIBIX METAIIOB, UCIIOJb-
3yE€MbIX B KAUECTBE MUKPOYI00pEHHUN.

Tema 4.2. KommiekcHble ynoOpeHus (Cl0XHbIe, KOMOMHUPOBAaHHbBIE U CMe-
HIaHHbIE YAOOPEHUs, KOMIUIEKCHbIE YI0OpeHUs MPOJOHTMPOBAHHOTO AeicTBus). Mx
SKOHOMHUYECKOE M arpoTeXHU4eckoe 3HaueHue. [IpemmyIiecTBo M HEAOCTATKH HC-
MOJIb30BaHUSI KOMILJIEKCHBIX U MPOCTHIX YIOOpEHUH.

CocraB, cBoiicTBa U OCOOEHHOCTHM MPUMEHEHUS KOMIUIEKCHBIX YIAOOpEHUM.
AMmodocel, HUTpoaMmodockl U HUTpoaMMo(docku, azodocka u azodoc, KaluiHas
cenurpa. Maruuiiammonuiigocdar, 60pHbIN, MONTMOIEHU3UPOBAHHBIA U C JAPYTUMHU
MUKpO3JIEeMeHTaMu cynepdocdaTbl. XUMUYECKUE MPOLECCHI, JiekKallue B OCHOBE
MIPOU3BOJACTBA CJIOXKHBIX U CI0KHO-CMEUIAHHBIX yA0OpeHuil. MenneHHoaecTByo-
e KoMmiiekcHele yaoOpenust (AVA u ap.). Kujkue KOMIUIEKCHbIE YIOOpEHUSI.
CocraB, cBOICTBa, COOTHOILIEHHE TUTATEIbHBIX BEIIECTB B KOMIUIEKCHBIX yA00pEHHU-
X U OCOOCHHOCTH WX NpuMeHeHHus. CMelllaHHble yA00pEeHHs, UX MPUTOTOBJIEHUE.
[IpaBuna TykoCMeIlIEHMs, arpoTeXHUYECKHE TpeOOBaHMUS K TykocMmeuieHuto. Oco-
OEHHOCTH NMPUMEHEHHUS CMEIIaHHbIX YI0OpEHUH.

Paszgen S. Opranuyeckue ynoopenust.

Tema 5.1. OcHOBHBIE BU/bI OPraHUYECKUX yIOOPEHUI U OCOOCHHOCTU UX (-
(eKTUBHOrO MpUMEHEHUs. 3HAaUEHHE HaBO3a U JIPYTUX BUJIOB OPraHUYECKUX ya00pe-
HUN B MOBBIIICHUH YPOXKAEB CEIbCKOXO3SMCTBEHHBIX KYJIbTYP U IUIOJOPOAMS IOYB.
Oprannueckue yaoOpeHUs KaK MCTOYHHUK AJIEMEHTOB NMUTAHMS ISl PAaCTEHHUH U UX
POJIb B KPYTOBOPOTE MUTATEIbHBIXBEIIECTB B 3€MJICICITHH.

VY nenpHbIN Bec HABO3a M JIPYTUX OpraHUYECKUX yJI00peHuil B ollieM OanaHce
3JIEMEHTOB MUTaHUs. 3HAYEHHE HABO3a KAK MCTOYHHUKA IMOMOJHEHHUS 3alacoB Opra-
HUYECKOTO BEIIECTBA B MIOYBE U CO3/1aHNM Oe3ieuiuTHoro 6ananca rymyca BIIOYBE.
Ponb oprannueckux yaoOpeHuil B MOBbIIIEHUU 3((HEKTUBHOCTU NPUMEHEHUS] MUHE-
paNbHBIX YJIOOpEHUH.

Onutata HaBO3a W APYrMX OpPraHUYECKUX YAOOpEeHUH mnpubOaBKaMu YpOKaeB
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYP B Pa3iMYHbIX MOYBEHHO-KIMMATHUYECKUX 30HaX.
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CoBMecTHOE MPUMEHEHNUE OPTaHUYECKUX U MUHEPATbHBIX YI00OpeHu. XUMUYECKUM
COCTaB U Ka4€CTBO HABO3a Pa3INYHbIX KUBOTHBIX
OcCHOBHBIE BU/IbI OPraHUYECKUX YAOOPEHUI: MOACTUIIOUHBIA U OECTIOCTUIOY-
HBIi HABO3, HABO3HAs KWXa, ITUYUN MOMET, TOPp(]P, KOMIOCTHI, COIOMA, 3€JICHbIE U
HETPAJULUOHHBIE yI0OpEeHUs. DKOJOTUYECKUE U CAaHUTApPHO-TUTMEHUYECKHe Tpedo-
BaHUA MPHU UCIOIb30BAHUN OPraHUYECKUX yAOOpeHuil. XUMHUECKHIl COCTaB U Kaye-
CTBO pa3JIMYHBIX BUJOB OpPraHMYECKUX yaoOpeHuil. CrocoObl XpaHEHHUs, MPUEMBI
NOBBIIIEHNS KayecTBa M yIOOPUTENbHON LIEHHOCTH OpraHuyeckux yaoOpenuit. [o-
CTYNHOCTb PACTEHUSAM U KO3 (DUIIMEHTHI UCTIOIb30BAHUSIANIEMEHTOB MUTAHUS U3 pa3-
JUYHBIX BUJOB OPraHUYECKHUX yA00pEHH.

4.3 Jlekuun/mpakTU4IeCKue 3aHATHS

Tabnuua 4
Coneprkanue JieKIHi, JJa00PATOPHBIX PA00T U KOHTPOJbHBIX MEPONIPUATHI

Ne Ne u Ha3zBaHue JeKUuit/ Popmnpye- Bux Koa-
Ne pasznena . Mble KOHTPOJIbHOIO | BO
n/n NPaKTHYeCKUX 3aHATHH
KOMIIETEeHI[MH| MEPONPUSITHS |4aCOB
2 Pa3gen 1 Arpoxumusi — Hay4yHasi OCHOBA MHTEHCH(UKAMH 3eMJIeeTusl 2
Tema 1. Baene-|JIexuus Ne 1. Arpoxumus — HayuHas
Hue. Ilpeamer,|ocHOBa MHTEHCH(UKALIUU 3emiiesie-
METOIBl M 3aj1a-|JIHsl. OIIK-1 - 2
Y arpOXUMHH.
Paznen 2. Xumudecknii cOCTaB ¥ NUTaHUE PACTEHUI
2. 2
Tema 2.1. Xu- | [Ipaktuueckoe 3ansrue Ne 1. Onpe-
MHUYECKHH co-  |menenue BeiHoca N, P2Os, KO mna-
CTaB M KAYECTBO [HUPYEMBIM YPOXKaeM pazIHIHBIX
ypoKasl. KYJBTYp B KI/Ta OIIK-1 Ompoc 2
Tema 2.2. ITuta-
HUE PacTCHUM.
3. Pa3nen 3. ArpoxumMuyeckue cBOiCTBA NOYBBI B CBS3H C 2
NMUTAHHEM PACTEeHHUIi H NPUMeHEeHHeM Y100peHuni
Tewma 3.1. Cpoii- |[Ipaktuueckoe 3anstue Ne 2. 3Haue-
CTBa MTOYB B CBSI- [HUE arpOXUMHUYECKUX TIOKa3aTenen
31 ¢ muTaHueM [1ouyBbl. COCTaBJICHUE arpoXUMUyie-
pacTeHui u CKOI'0 OuY€epKa.
IPUMEHEHHEM
yAOOpeHUH.
Tema 3.2. Tlo- OIlIK-1 Omnpoc. 2
TJIOTUTENbHAS
CIIOCOOHOCTh
TIOYBBI.
Tema 3.3. Xu-
MUYecKas MeJu-
oparus noys.
4. Pa3nea 4. MuHepaibHble y100peHuUsl. 10
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YEeCKHUU COCTaB U
Ka4yeCTBO YpOXKasi.

Ne Ne u HazBaHue JeKU Uit/ Popmnpye- Bux Koa-
Ne pasgena . Mble KOHTPOJIBHOTO | BO
n/n NPaKTHYEeCKUX 3aHATHI
KOMIIETEHIIMM| MEpPONPHUATUSI |YaCOB
Tema 4.1. Ilpo- |Jlekuun Ne 2. MunepanbHble y100-
CTbI€ MUHEpAJIb- |PEHUS, COCTaB CBOICTBAa U OCOOEH- OIIK-1 - 2
HbIE€ y100peHUsl |HOCTU pallMOHAJIBLHOTO PUMEHEHUS
Tema 4.2. Kom- |[Ipaktudeckoe 3ansitie Ne 3. Accop-
IUIEKCHBIE Y100- [THMEHT MUHEPAJIbHBIX YI00pEHHUIA. OI1K-1 Ompoc 2
peHus Oco0OeHHOCTH UX TPUMEHEHHUS.
5. Pa3nea 5. Oprannyeckue y1o0peHus. 8
Tema 5.1 Oc- Jlexuust Ne 3. OCHOBHBIE BUJIBI Opra-
HOBHBIEBU/IBI HUYECKUX YJIOOpeHHH M OCOOEHHO- OTIK-1 ) )
OpPraHMYecKuxX  |CTH UX 3((HEeKTUBHOTO MPUMEHEHHUSI.
ynoOpeHuit u
0COOEHHOCTH X |[IpakTuueckoe 3anarue Ne 4. Ac-
s} dexTuBHOrO COPTUMEHT OpraHUYeCcKuX yA00-
IPUMCHCHMUSI. PEHHMI1, COCTaB, CBOMCTBA W OCO- OIIK-1 Ompoc 2
6enHoct 3(h(HheKTUBHOTO
MIPUMEHEHHUS.
Tabmuna 5
Hepeqeﬂb BOIIPOCOB JIifl CAMOCTOATEC/JABHOTO H3YYCHUHA TUCHUIIJTUHBI
Ne Ilepeuenb paccMaTprBaeMbIX BOIIPOCOB AJIsE CAMOCTOSITENIBHOTO U3Y-
/1 DB PRI YEHUS
Pa3nes 1 Arpoxumusi — Hay4yHasi OCHOBA HHTEHCH(PMKAIUM 3eMJle/leJIns
1. Tema 1. Benenue. | Uctopus paszsutrusa arpoxumuu. JI.H. IIpssHUIIHUKOB — OCHOBOIIO-
[IpenmMer, METOABI | JOXKHUK OTEYECTBEHHON HAay4yHON arpOXMMMYECKOM HIKOJIbI. 3Haue-
U 3a]]a4d arpoXy- | HUE XMMH3AlMM CeIbCKOro Xxo3sicTBa. CoCcTOsSHUE M NMEPCHEKTUBBI
MUHU. pa3BUTHS XUMH3ALMHU B CTPAHE U arpOXUMHUYECKOT0 00CIIy)KMBaHMSL.
Pa3nes 2. Xumnueckuii cOCTaB M NIUTAHWE PACTEHUI
2. Tema 2.1. Xumu- | BausHue ynoOpeHuil Ha coiepaHHE B TOBApHOM 4YacTH yporkas

BO3/ENBIBAEMBIX KYJIBTYp OPraHUYECKUX COCIUHEHUH, OIMpEIEsto-
X €r0 Ka4ecTBO. BimsHMe MpUMEHEHUs yJI00peHUN Ha KauecTBO
MOJYy4aeMOM NPOIYKIIMU B 3aBUCHUMOCTH OT YCJIOBUI BBIpAILIMBaHMS,
BHUJIOBBIX U COPTOBBIX OCOOEHHOCTEH C.-X. KyJbTyp. TOBapHbIii, XO-
3STUCTBEHHBIH U OMOJOTUYECKUM BBIHOC MUTATEIBHBIX JJIEMEHTOB
CEJIbCKOXO35IICTBEHHBIMU KYJIbTYpaMH. XO03sIMCTBEHHBIN BBIHOC DJIe-
MEHTOB MUTAHUS HA €UHUILY OCHOBHOW MPOAYKIUHU U C TJIAHOBBIMHU
ypoxasiMu KyJbTyp. KpyroBopoTr u 0OanaHC BEIIECTB B 3€MJICICIIHH.
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Ne paznena

HepequL paccMaTpruBACMBIX BOIIPOCOB AJId CaAMOCTOSATCIIBHOI'O U3y~
YCHUA

Tema 2.2. Ilura-
HUE PacTCHUM.

MusnepanbHbie yI00peHus, KaK UCTOYHUK JTIOCTYIHBIX (POPM dIIEMEH-
TOB THUTaHUS UIA pacTeHHd. DPPEKTUBHOCTh MCIOIB30BAHUS dJIe-
MEHTOB NUTAaHUsS W3 OPraHUYECKUX M MUHEPAIBHBIX YAOOpEHUi B
3aBUCHMOCTH OT pa3jM4YHbIX YCJIOBUN BHEUIHEW cpeibl (KOHIEHTpa-
LMY TUTATEIbHOTO PAacTBOPA, COOTHOIIEHHUS MAaKpO- U MHUKpOdJie-
MEHTOB B ITUTATEJIbHON Cpenie, BIAXHOCTU IOYBBI, a’palyy, TerJia
U CBETa, PEAKIUH CpeJbl, IOYBEHHBIX MUKPOOPraHu3MoB). dusno-
Joruueckas peakuus ynoopenuit. OTHOILIEHHWE PACTEHUN K YCIOBUSIM
MUTaHUS B pa3HbIE MEPUOJIbI BET€TALNU, POJIb 3aKOHOMEPHOCTEH T10-
TpeOJeHHs] MUTATEIbHBIX BELIECTB PACTEHHUSMH B TEUYEHHUE BereTa-
[IMU, KaK Hay4YHasi OCHOBA APOOHOTO BHECEHUS YAOOPEHUI.

Tema 2.3. Jlna-
THOCTHUKA MHUHC-
paJII)HOI‘O IINTAaHUA
CEIILCKOXO03si1-
CTBCHHBIX KYJIb-

TYP.

[ToHsiTHE O KOMIUIEKCHOM (PACTUTENBHON U IOYBEHHOM C Y4ETOM Me-
TEOYCJIOBUI) JTMarHOCTUKE MHUHEPAIbHOIO MHUTAHUS CEIbCKOXO3SH-
CTBEHHBIX pacTeHuil. OTOOp paCTUTENbHBIX U MOYBEHHBIX MPOO I
MIPOBEACHUS KOMIUIEKCHOM JUAarHOCTUKM MHHEPAJIbHOTO ITMTAHMS
pacTeHuii. MeTobl paCTUTEIbHON AUATHOCTUKH.

Pasnen 3. ArpoxumMuyeckue cBOMCTBA OYBBI B CBSI3H C
NUTAHHEM PACTeHMIi U IPUMEeHeHHeM y100peHuni

Tema 3.1. Csoii-
CTBa IIOYB B CBSI3U
C IUTaHUEM pac-
TEHUH U IIPUMEHE-
HUEM yJ100peHHil.

CocraB nouB. 3HaueHNe TBEPAOH U KUAKOH (ha3bl HOYBBI B TUTAHUHU
pacTeHUi W MPEBPAIEHUU JIEMEHTOB MUTAaHUS U ynoOpeHuit. Mu-
HepaJlbHasi U OpraHU4ecKasl YaCTU IMOYBBI KaK MICTOYHUKH DJIEMEHTOB
NUTaHusl pacteHuil. Ponmp opranmyeckoro BemectBa B OydepHOCTH,
MOTJIOTUTENBHON CIIOCOOHOCTH U MJIOJIOPOANU NOYB. XUMHUECKUN U
MUHEPAJIOTUYECKUI COCTaB Pa3IMYHBIX TPAHYJIOMETPUIECKUX (paK-
LIMHA TOYBBI U COJEPKAHUE B HUX DJIEMEHTOB IIUTAaHUS PACTCHUM.
3HayeHne KOJUIOMIHOW (paKIMW B TMOTIOTHUTEIHHON CIIOCOOHOCTH
MOYBbl. XMMHUECKHUE U OMOJIOTMUECKHE MTPOLIECCH] B OYBE U UX POJIb
B MPEBPAIICHNU MTUTATEIBHBIX BEUIECTB U MOBBIIICHUN 3()(HEKTUBHO-
I'0 aKTYaJIBHOT'O IIJI0I0POMS ITOYBBI.

Tema 3.2. ITorno-
TUTCJIbHAA CIIO-
COOHOCTB TTOYBEI.

3HaueHue XUMUYECKOM MOTTIOTUTENBHON CIIOCOOHOCTH MOYBHI B
TpaHchopMaIuy JIEMEHTOB MMUTAHUS U YJ00peHuil. Peakius moussl,
aKTUBHAs U NOTEHIMAIbHASI KUCIOTHOCTh U LEJIOYHOCTh. 3HAUEHHE
KHCJIOTHOCTH, EMKOCTH TIOTJIOUIeHNUs, OyepHOCTH, COCTaBa M COOT-
HOILIEHUS TIOTJIOIIEHHBIX KATHOHOB IOYBHI B IIpolieccax TpaHchop-
Maluu ya1o0peHuid. ArpoXuMu4ecKasXxapakTepuCcTUKa OCHOBHBIX TH-
1oB1o4YB P®. Arpoxumudeckue oKas3aTesd J€pHOBO-TIOA30JIUCTHIX,
CEpBIX JIECHBIX, YEPHO3EMOB U KallITAHOBBIX 1M0YB. Co/iepiKkaHue ry-
Myca U Makpo3JIeMeHTOB (a30Ta, (hocdopa U KaJins) B IOYBAX, UX
peakiusi, EMKOCTb MOTJIOLIEHHUS] U COCTAB MOIJIOIIEHHBIX KATHOHOB.

Tema 3.3. Xumu-
gecKasi MeJImopa-
LM TI0YB.

HeoOxonumMocTh XMMHUYECKON MeNHOpalMM COJIOHIIOB, B3aUMO/IEH-
CTBHE THIICA ¢ TIOYBOH. BrusHIE runicoBanus Ha arpouzndeckre u
(GU3NKO-XMMHYECKHE CBOMCTBA MOYBHI. Pacder Mo3bI THIICA MO CO-
JIEpKaHUIO MOTJIOIEHHOr0 HAaTpus B 1oyBe. TpedoBaHUs K 3KOJIOTH-
YeCKOi 0e30MacHOCTH MaTepHajoB, MPUMEHSEMBIX JJIsl TUIICOBAHUS
COJIOHIOBBIX TOYB. CrOCOOBI BHECEHHUSI THUIICA B 3aBHCUMOCTH OT
IJIyOUHBI 3aJIeTaHMsl COJIOHIIOBOTO TOPU30HTA U IIyOMHBI 00pabOTKH
MOYBBI. ATPO3KOJIOTUYECKUE U arpOTEXHUYECKUE TpeOOBaHUS K IpoO-
BeZIeHUI0 rurcoBanus. [IpreMbl moBeimerns 3(h(HEeKTUBHOCTH THUIICO-
BaHUS.
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HepequL paccMaTpruBACMBIX BOIIPOCOB AJId CaAMOCTOSATCIIBHOI'O U3y~

CTbIE MUHEpaJIb-
HbIE y100peHus

Ne paznena
n/m pasil YEHUS
Pa3nen 4. MunepanbHble y100peHus
8. Tema 4.1. Ilpo- 3HaueHue MUHEPAIbHBIX YAOOPEHNH B OBBIIEHUH IJI0JJOPOIUS

II0YB, IPOAYKTHUBHOCTH C.-X. KYJBTYP U KauecTBa ypoxkas. ATpoxu-
MUYECKHe U (PU3H0IOTHIEeCKHe OCHOBBI IPUMEHEHUS a30THBIX Y100-
penuil. HutpatHeie 1 aMMOHMITHBIE Y10OpEHMSI, [TOJTyYE€HUE, CBOW-
CTBa U noBejieHue B nouse. OcobeHHocTH puMeHeHus. [lomyuenue,
CBOWCTBA, MTPEBpAIlEHUE B TOYBE M OCOOCHHOCTH IIPUMEHEHUS aM-
MOHMIHBIX yA00peHNi, aMMOHUIHON cenuTphl, MoueBUHBI 1 KAC.
docdopHbie yI0OpeHHs, arpOXUMUYECKHE U (PU3UOTOTHYECKHE OC-
HOBBI UX NpuMeHeHUsI. ChIphEBBIE PECYPCHI AJIsi IPOU3BOJCTBA PoOc-
¢dopHbIX ynodpenuii. [Tomydyenue, coctaB U CBOMCTBA, IPEBPAIICHHE
B IIOYBE M 0COOCHHOCTH NMpUMEHEHUs pochopHBIX ynoOperuit. Doc-
(dopuTHas MyKa u ycJIoBus 3G HEKTUBHOTO TpUMeHeHus. Kanuitabie
y100peHusi, arpOXMMHUYECKHE OCHOBBI UX TpUMeHeHUs1. ChIpbeBast
0a3a, moJiy4eHue, CBOMCTBA, B3aUMOJICHCTBUE C MTOYBOM U OCOOCHHO-
CTH UX IpUMEHEeHUsl. MUKpOy100peHusl, arpOXUMHUECKUE OCHOBBI
UX IPUMEHEHMS, BUJIbI, (POPMBI, CIOCOOBI U 03Bl UX IPUMEHEHHUS.
JleiicTBre MUKpOY1OOpEHH Ha yposkail M Ka4eCTBO C.-X. KYJIbTYP.

HBICBU/IBI OPTaHU-
YEeCKUX yJ100peHuit
1 0COOEHHOCTH UX
3¢ PEKTUBHOTO
MIPUMEHEHHUSI.

9. Tema 4.2. Kom- KommiekcHbie y100peHusi, cocTaB, CBOMCTBA, YCIOBUS UX dPdek-
TUIEKCHBIE y100- TUBHOTO NpuMeHeHus. CmemuBanue ynoOpenuii. TexHomorus npu-
peHus MEHEHUS! MUHEPAIbHBIX YA0OpEHUH. ATPOIKOIOTHUYECKHE U arpo-

TEXHUYECKHE TPEOOBAHMSL.
Pa3nea 5. Oprannveckue ynoopeHus.
10. | Tema 5.1. OcHOB- | OCHOBHBIE BUJBI OPTAHUYECKUX yIOOPEHHI: MOACTHIOUHBIA U Oec-

MOJICTHJIOYHBIN HAaBO3, HABO3HAS JKM)Ka, NTHYUI TOMET, TOpd, KOM-
HOCTBI, COJIOMA, 3€JIEHbIC U HETPAAULUOHHbIE y100peHHs. DKOJI0TU-
YECKUE U CAaHUTAPHO-TUTMEHWYECKUE TpeOOBaHUs NPU UCIOJIb30Ba-
HUM OpPraHUYECKHUX ynoOpeHuil. XUMHUECKHH COCTaB U KauecTBO
pa3NUYHBIX BUIOB OpraHMYecKux yaoOpeHwil. CriocoObl XpaHEHHs,
MIpUEMBI TTOBBIILIEHUS KaUeCTBa U yI0OPUTENbHOM 1IEHHOCTU OpraHu-
YeCKHX yAoOpeHui. JJoCTYyTHOCTh pacTeHUsIM U KO3 PHUIIUEHTHI HC-
MI0JIb30BAHUA 3JIEMEHTOB TMHUTAHUS U3 PA3JIMYHBIX BMJIOB OpraHuye-
CKUX YJOOpEHUH.

5. OGpazoBaTeybHbIE TEXHOJIOTUH

Tabnuua 6
IIpumeHeHHe AKTUBHBIX U HHTEPAKTUBHBIX 00Pa30BaTeIbHbIX TEXHOJIOT UM
HanmeHoBaHMe HCIIOJIBb-
Ne 3yeMbIX AKTUBHBIX U HH-
Tema u popma 3ansaTHS
n/n TePaKTUBHBIX 00pa30Ba-
TeJbHbIX TEXHOJIOTHH
1. | Jlexkus Ne 1. ArpoxuMus — Hay4Hast OCHOBA HHTEHCH- JI | IlpoGnemuast nexkuus
buKay 3eMieIeNnus.
2. | llpaktuyeckoe 3anarue Ne 3. ACCOPTUMEHT MUHEpaIIb- I13 | Pa3BepuyTas 6ecena
HBIX y100peHnil. OCOOEHHOCTH UX MPUMEHEHUSI.
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6. TeKylnii KOHTPOJIb YCIIEBAEMOCTH U MMPOMEKYTOUHAS aTTECTALHS 110
UTOTaM OCBOEHUS JUCLUILINHBI
6.1 TunoBbie KOHTPOJIbHBIE 32IaHUA WJIH MHBbIE MATEPHAJIbI,
Heo0XoaAMMBIe VISl OCHKH 3HAHUM, YMEHUI U HABBIKOB M (MJIM) ONbITA
AeSTeJJbHOCTH

IIpumepHbIii NepeyeHb BONPOCOB K IK3aMeHY M0 IMCUHUILIHHE:

1. ArpoxuMus — Hay4yHas OCHOBA XMMM3aLMHU 3eMieaenus. ArpoxuMude-
CKO€ 00CITY>KHBaHUE CEIbCKOTO X03siicTBa B PD.

2. Hctopus pa3BuTHs HAyKH arpOXUMHMS.

3. Posps JI.H. IIpsHUIIHUKOBA U pa3BUTHE €0 UJIECH B arPOXUMUH.

4. XUMHYECKHUN COCTAB CEIbCKOXO3AMCTBEHHBIX PACTCHUM.

5. 3Ha4YeHUE OTAEIIBHBIX XUMUYECKUX 3JIEMEHTOB B MIUTAHUU PACTEHUM.

6. CopaepxaHue U COOTHOILLIEHHUE NMUTATENbHBIX BEIIECTB B PACTEHUSAX. BhI-
HOC DJIEMEHTOB ITUTAHMS CENbCKOXO3IMCTBEHHBIMU KYJIbTYPAMH.

7. BoznyuiHoe nim yriiepoaHoe NUTaHue paCTEHUM U €ro 3HAaYEHHUE.

8. MunepanbHOE MUTAHUE CEIbCKOXO3AMCTBEHHBIX PACTEHUN U €ro 3Haye-
HUE.

9. ITocTynieHnne NUTATENBHBIX BEIIECTB B PACTEHUS U UX YCBOCHHUE.

10. BuusHue BHEUIHEH cpenbl Ha MOCTYIJIEHWE W YCBOCHUE MUTATENbHBIX
BEILIECTB B PACTEHUH.

11.  OrtHomeHue pacTeHUi K YCIOBUSIM MUTAHUSA B Pa3HbIE MEPUO/IBI BEreTa-
IUU, TEPUOJUYHOCTh MUTAHUS PACTEHUMU.

12.  PacrurenbHas AMarHOCTUKA MMUTAHUS PACTECHHI.

13.  CocraB nouBsl. Posib (a3 B nuTaHuM pacTeHHil.

14.  ConepxaHue NUTATENBHBIX BEUIECTB B MOYBE. AKTyaJbHOE U MOTEHIU-
aJbHOE TUI0IOPOJIUE TTOYBBI.

15. MuHepanbHas U OpraHMYecKasi YaCcTU MOYBbI KaK UCTOUYHUKH 3JIE€MEHTOB
IIATAHUS CEIbCKOXO3AUCTBEHHBIX PACTEHUM.

16. T'yMyc u ero 3Hau€HHE JJIsl TUTAHUSL PACTCHUU.

17. TlornotuTenbHas cIOCOOHOCTh MOYB U €€ BUbL, pOJib B TUTAHUU pacTe-
HUMN U

18. nmpumMeHeHuH yaoOpeHUi.

19.  Cocras u crpykrypa [IIIK u ero ponap B nMTaHUM PACTEHUN U IpEBpa-
MIEHUH YI0OpEHU M.

20. OcHOBHBIE 3aKOHOMEPHOCTH OOMEHHOTO MOTJIONIEHUs] KaTuoHOB. HeoO-
MEHHOE€ MOTJIOIIEHHE NMOYBOM KaTHOHOB. BnusiHue Ha 3 ()EKTUBHOCTH MPUMEHEHHUS
yA0OpEeHUi.

21. EMKOCTb MOTIJIOIIEHHMS U COCTaB MOTJIOIIEHHBIX KAaTHOHOB B Pa3HBIX
oYBax.

22.  OOMEHHOE€ TMOIJIOUIEHWE AaHUOHOB, €ro BIMAHHE Ha 3(()EKTUBHOCTH
OpUMEHEHUS y1I00pEHU.

23. CreneHb HACHIIEHHOCTH OCHOBaHUSAMHU. bypepHas cnocoOHOCTh OUBHI,
€€ 3HayeHue NpHu NPUMEHEHUH YA00pEHUH.

24.  ArpoxmMuuecKas XapaKTEPUCTUKA OCHOBHBIX THUIIOB OYB PD.
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25. Peaxuus mo4BkI U €€ POJib B MUTAHWU PACTCHUN U TPUMEHEHUU yJ00pe-
HUM.

26. Buapl KUCIOTHOCTH MOYBBI, MX 3HAUEHHE NPU NPUMEHEHUU METUOpPaH-
TOB.

27. OTHOWEHHE PACTEHUH K PEAKIIUU TOYBEHHON CPEBI.

28. B3anmopuelcTBHE U3BECTH C NOYBOM. MI3MEHEHUS CBOWCTB MOYBHI MOCTIE
M3BECTKOBAHMUSI.

29. Ponb KanpLys U MarHus JUisl MIUTaHUS] PaCTEHU.

30. Omnpenenenrie HEOOXOUMOCTH U3BECTKOBAHUS, PACUET 03 U3BECTH.

31. CoBpeMEHHOE COCTOSHUE U MEPCHEKTUBBI POU3BOACTBA U IPUMEHEHHUS
yA0OpEHU U XUMUYECKUX METUOPAHTOB.

32.  Buabl U3BECTKOBBIX yA0OpeHMM. ArpoTexHUYEeCKHue TpeOOBaHUSA K HX
KauecTBY.

33.  DddexTuBHOCTh U3BECTKOBaHUS B ceBooOopoTax. Cpoku, cnocoOsl, 10-
3bl BHECEHHSI U3BECTKOBBIX YJI0OPEHU.

34. T'umncoBaHHE MOYB.

35. Tlousarue 06 yaoOpenusx. Knaccudukauus ynoOpeHui.

36. Poub a30Ta 1 €ro KPyroBopoT.

37. Knaccudukauus a30THbIX Y10OpEHUH.

38. BuusHHE a30THBIX YJI0OpEHUI Ha peaklniO MOYBEHHOI'O PacTBOPA.

39. OcoOGeHHOCTH MPUMEHEHHUSI A30THBIX YI0OpEHUH.

40. TIpou3BOJCTBO a30THBIX yIOOPEHU.

41. Tlorepu a3zoTa y1oOpeHUi U3 MOYBBI, MyTH UX CHUKEHUS.

42.  Poab ochopa B NTUTAaHUU PACTEHUU.

43.  Ceipbe 115 Ipou3BoACTBa POCPOPHBIX yA0OPEHHUIA.

44, Knaccuduxanus GochopHbIX ya0OpeHUil.

45. BzaumopeiictBue GpocHOpHBIX yA0OPEHHI C TOYBOIA.

46. OcoOeHHOCTH NpUMEeHEHUS (GOCHOPHBIX YAOOPEHUM.

47. Ponp kaius B IUTaHUM PACTEHUM.

48. Knaccudukaius KaauiHbIX yA00pEHH.

49.  CeIpbe 115 NPOU3BOJICTBA KATUIHBIX YIOOPEHUH.

50. OcobeHHOCTH MPUMEHEHHUS KATUMHBIX YI0OpEHUH.

51. 3HadeHre MUKPOYAOOPEHUH AJIs CEIbCKOXO35IMCTBEHHBIX KYJIBTYD.

52.  MukpoyaoOpeHus U 0COOEHHOCTH UX TPUMEHEHHUS.

53. Kiaccudukanus KOMIUIEKCHBIX YJI0OpEHU.

54. IIpou3BOACTBO KOMIUIEKCHBIX yA00PEHHI.

55.  OcobeHHOCTH MPUMEHEHHUS KOMIUIEKCHBIX YJI0OpEHU.

56. Cwmemanabie y100peHusi, 0COOCHHOCTH UX MTPUMEHEHUSI.

57. 3HadeHWe HABO3a M APYIMX OPraHMYECKUX YJOOpEHUU B MOBBIIICHUH
YpOKaeB CEIbCKOXO3SIMCTBEHHBIX KYJBTYpP, CO3/IaHuM Oe3ieuiuTHoro 6ananca ry-
Myca 1 peryJMpoBaHUU OMOJOTMYECKHUX MPOLIECCOB B MOYBE.

58. HaBo3 Kak MCTOYHHUK 3JIEMEHTOB NUTAHUS JJisl PaCTEHUU M €ro pojb B
KpYTOBOPOTE MUTATEIbHBIX BEIECTB B 3€MJIC/ICTUU.

59. JI.H. IIpAHUIIHHUKOB O pOJIM HABO3a B CBS3U C POCTOM IIPOU3BOJCTBA
MUHEpaIbHBIX YJI0OpEHUH.
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60. 3HaueHME HaBO3a KAaK MCTOYHUKA IOIMOJHEHHS IOYBBI OPraHUYECKHM
BELIECTBOM JJIsl OJAJIEP)KAHUS M YBEITMUYEHUS COJIEp KaHUs TyMyca, MOBBIIICHUS (-
(PeKTUBHOCTH MUHEPAJIbHBIX yI00PEHHIA.

61. DddekTUBHOCT, NPUMEHEHUs HaBO3a, NMPUOABKH YPOXKAMHOCTU CEJb-
CKOXO3SIMCTBEHHBIX KYJbTYp B Pa3JIMYHBIX MOYBEHHO-KIUMATHYECKUX 30HAaX CTPAHBI.

62. 3HaueHUE MPABWIBHOTO COYETAHHUS OPraHUYECKUX M MHUHEPAIbHBIX
yA0OpEeHUi.

63. XMMMUYECKHU COCTaB M Ka4€CTBO HABO3a PA3JINYHBIX )KUBOTHBIX.

64. Pa3HOBHUJIHOCTH HaBO3a — MOJICTHJIOYHBIM U OCCIIOACTUIIOUHBINA (GKHIKHI
Y TIOJTY>KMJIKUI ) HaBO3, UX COCTaBHbIE YaCTH.

65. IloacTunouHslii HaBO3. Buapl moacTuiIky, ee 3HaY€HUEe, COCTaB U IpH-
MeHeHue. CocoObl XpaHEeHHs HABO3a.

66. IIpoueccel, NpOMCXOAAIIME IPU XPAHEHUU HABO3a, U UX OLICHKA.

67. CreneHp pa3nokeHUs HABO3A.

68. XpaHeHHE HaBO3a B HABO3OXPAHUJIUIIE U B TOJIE.

69. llltaGeneBaHue Kak HEOOXOJUMBIN MPHUEM MPABUIBHOI'O XpaHEHUS! HABO-
3a.

70.  IlpueMsbl MOBBIICHHS KAY€CTBA U y10OpUTENIbHAS LICHHOCTh MOJCTUIOY-
HOT'O HaBO3A.

71. CnocoObl CHUXKEHHUS MOTEPh a30Ta NPU XPaHEHUH HABO3a.

72.  IIpoIomKUTEIbHOCTh JEUCTBHS HABO3A.

73. becnoxctuiiouHslil HaBo3. CocTaB, CBOWCTBA U IPUMEHEHHUE.

74.  IlpurotoBieHue, XpaHEHUE U MCIOJIb30BAHUE KUJIKOTO U MOJYKHIKOTO
HaBo3a. OCOOEHHOCTH €r0 MPUMEHEHHS.

75. CpaBHuUTEIbHOE JCHUCTBHE M TOCJIEACUCTBUE TMOJCTUIOYHOTO U Oec-
MOJICTUJIOYHOTO HABO3a Ha ypoXkaill CelbCKOXO3SIMCTBEHHBIX KYJIbTYP B Pa3IMYHBIX
MOYBEHHO-KIIMMATHYECKUX YCIOBHSIX.

76. CoueraHue U COBMECTHOE MPUMEHEHHE HaBO3a U MUHEPAJIbHBIX y100pe-
HUM.

77. CpaBHUTENbHAs OLIEHKA CTENEHW HCIIOJIb30BaHUSA PACTECHUSAMH IHUTa-
TEJIbHBIX BELIECTB U3 HABO3a U MUHEPAJIbHBIX YA0OpEHUH.

78.  CnocoOsl onpeeneHus KOJIM4ecTBa MOACTUIOUHOTO HaBO3A.

79.  Pacuer konuuecTBa 0€CIOACTUIOYHOTO HABO3A.

80.  Jo3bl, riyOMHA 3a/€JIKM U CIOCOOBI BHECEHHS] HABO3a O] pa3IUYHbIE
KYJIBTYPbI B CBS3H C IOYBEHHO-KJIUMATUYECKUMHU YCIOBHSIMHU.

81. Mexanuzauust pabOT MO NMOATOTOBKE HaBO3a, €r0 TPAHCHOPTUPOBKE U
BHECEHUIO B MIOYBY.

82. 3HaueHMe HaBO3a B 3alIUIIEHHOM IrpyHTe. COCTaB, XpaHEHWE HABO3HOU
UKW U UCTIOJIh30BaHUE €€ Ha yJ00peHue.

83. Ilomer nTuL, €ro cocTaB, XpaHEHUE U IPUMEHEHHE.

84. Vcnonb3oBaHUE COJIOMBI HA yI00pEHUE.

85.  3amacwel Topda B Poccun.

86.  Buabl u Tunsl Topda, X arpoOXUMUYECKas XapaKTepUCTUKa U OOTaHHUYe-
CKHUH COCTaB.
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87. Crenens paznoxeHus Topda. 30JbHOCTh, KUCIIOTHOCTb, BIArOEMKOCTh U
MOTJIOTUTENIbHAS CTOCOOHOCTH Topda.

88. CojaepxkaHue MUTATEIbHBIX 3JIEMEHTOB B TOp(hax.

89.  3aroToBKa U UCIOJIb30BaHUE TOP(]A HA MOACTUIIKY U yIOOpEHHE.

90. TopdsHolt HaBO3, €r0 yA00pUTEIbHAS [ICHHOCTD.

91. VYcnoBus 3ppekTUBHOrO UCHOIb30BaHUs Topda Ha y100peHHeE.

92. Teopernueckoe 000CHOBaHWE KOMIIOCTUPOBAHUSI.

93. 3HayeHue MUKPOOHMOIOTMYECKUX MPOLECCOB B MPEBPAILICHUH MMUTATEIb-
HBIX BEILIECTB KOMIIOCTA B JJOCTYITHBIE JJIsl PACTEHHUI COETUHEHUSI.

94. TopdoHaBo3HBIE KOMIIOCTHI.

95. TlocnoitHOoEe 1 04aroBoe KOMIOCTUPOBAHUE.

96. Topdoxuxkesbie, TophodeKkalbHbIE U APYTUE BUIBI KOMIIOCTOB.

97. 3HavyeHHe COOTHOIIEHHS KOMIIOHEHTOB B KOMITOCTaX JJisl pa3BUTHUSI MUK-
POOHOIOrHYECKUX MPOLECCOB.

98. HcnonwszoBanue B KoMnoctax GocGopuTHON MyKH, U3BECTH, 30J1bl (IIPU
MOBBIILIEHHON KMCIOTHOCTU TOP(POB) U APYTUX KOMIIOHEHTOB.

99. XuMHMUYECKHH COCTaB Pa3IUYHBIX KOMIIOCTOB.

100. VYcBoenue pacteHusMu azora, ¢docdopa, Kajius, MUKPOIJIEMEHTOB W3
KOMITIOCTOB.

101. Hcnonp3oBaHuE TOPOACKUX, POMBIIUIEHHBIX U CEIbCKOXO3IMCTBEHHBIX
OTXO0/IOB Ha yA00pEHUS MMYyTEM UX KOMIIOCTUPOBAHMS U TEXHUKA UX TIPUTOTOBIICHHUS.

102. Ponb KOMIIOCTOB B 3alIMIIEHHOM I'PYHTE.

103. Camnpornenu 1 uxX UCMOJIb30BAHUE.

104. 3enenoe yaobpenue

105. 3navenue 3eiaeHOro ynoOpeHus B 0OOTalleHWU MOYBHI OPraHUYECKUM
BELIECTBOM, a30TOM U JPYTUMU MUTATEIbHBIMU 3JIEMEHTAMU.

106. Pactenus, Bo3aenbIBaeMble Ha 3€JI€HOE YA0OpEeHUE (CHIepaThl).

107. KommiiekcHOE MCHOIb30BaHKE OOOOBBIX CHUAEPATOB HA KOPM M yao0pe-
Hue. [lpumeHeHnue OakTepuanabHBIX MPENapaTroB MpPU BbIPAIIMBAHUU CUIEPATOB U
Ipyrux 6000BBIX.

108. PaznoxeHue 3e1eHOr0 ya0OpeHusl B IOYBE.

109. Tlpumenenue 3eneHoro ynoopenuss B Poccuu u 3p(HeKTUBHOCTH €ro B
3aBUCUMOCTH OT MOYBEHHO-KJIIMMATHYECKUX YCIOBHIA.

110. 3enenoe ynobpeHue B paiioHaX OPOLLIEHUSI.

111. BnusiHMe 3eneHOro yao0peHHs Ha ypoxKail pa3iuyHbIX KYJbTYp U CBOM-
CTBa MOYBBHI.

112. TexHoJIOrM4eCcKHe CBONUCTBA YI00pEHUIA.

113. TexHosorust XpaHeHUs TBEPAbIX M KUAKUX MUHEPAIbHBIX U OpraHuye-
CKUX yJIOOpEHHUI B pa3IMYHBIX KIIMMATUYECKUX 30HAX CTPAHBI.

114. Tunel CKJIaACKUX MOMENIEHUN U HABO30XPAHUJIHUIII.

115. Tlpuembl cHUXEHUS MOTEPh U KauecTBa YIOOpEHU NMPU UX TPAHCIIOPTH-
POBKE, XpaHEHUH U BHECEHUH.

116. IloaroroBka yaoOpeHUI K BHECEHHMIO.

117. TexHoJOrHMYECKHE CXEMbl U MAUIUHBI ISl BHECEHUS] OPTaHUYECKUX, MU-
HEpaJIbHBIX (TBEPABIX U KUAKUX) YAOOPEHUH, N3BECTKOBBIX MAaTEPHAJIOB U THIICA.
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118. KoHTposib 1 OlIeHKa KayecTBa pabOT MO BHECEHUIO yI00PEHUM.

119. TexHuka 6€30MaCHOCTH NMPU TPAHCIIOPTHUPOBKE, XPAHEHUH U BHECEHHUU
yA0OpEeHUi.

120. Dxosormyeckue acCneKTbl OPraHU3alu XUMHU3ALUN 3€MIIEIECIINS.

121. TIpenensHo momyctumbie konnudectBa (ITJIK) Tokcuueckux coenuHeHuit
B PacTEHUSIX, IOYBE, BOJIE.

122. CobanancupoBaHHOE MPUMEHEHUE YJIOOpEeHUN U JPYruX CPencTB XUMHU-
3allMM — OCHOBA YCTPAHEHHUs OTPULIATENILHOTO MOCIEACTBUS UX HA MOYBY, PACTECHHUS,
YeJI0BEKa, )KUBOTHBIX.

123. Ponb arpoXuMHUH B SKOJIOTU3ALUN 3EMIIEACIINS.

124. 3amaun 5KONOTHYECKON arpOXUMUHU.

125. Dxosormyeckue ycioBHUsl, BIUSIOMINE HA XUMUYECKHIM COCTAB PACTEHU.

126. MeponpusTus o CO3AaHUI0 TUETUYECKON U JIEKAPCTBEHHOW MPOIYKIIMH
PacTEHUEBOACTBA C 33JJaHHBIM 3JIEMEHTHBIM COCTABOM.

6.2. Onucanue nmokasareseil 1 KpUTepUeB KOHTPOJIS YCIIEBaeMOCTH,
onucaHue MKaJ OlleHUBAHUA

KonTponb Tekymieir paboThl CTYJEHTOB OCYIIECTBIISCTCS MPU MPOBEACHUH U
3amuTe 1a00paTOpPHBIX pabOT U KOHTPOJbHBIX padoT. [y mpoBeaeHus 1adbopaTop-
HBIX paloT pa3paboraHa pabouas TeTpajib, JJIsi KOHTPOJIBHBIX pabOT pa3pabOTaHBI
KOHTPOJIbHBIE BOMPOCHL. JIJIT CAMOKOHTPOJISI TIPU BBITIOJIHEHUU CaMOCTOSITEIHHON pa-
00ThI pazpaboTaHbl TECTOBBIC 3a/laHUsl C OTBETAMH M METOJMYECKHE YKa3aHHs IO
M3yYCHUIO JUCIUILTHHBIL.

Texyuuii KOHTPOJB MO pasfenaM Kypca IPOBOAUTCS O Mepe 3aBEPIICHUs MX
u3ydeHus no rpaduky kadeapel. UTorn TeKymiero KOHTPOJIS BKIIOYAIOTCS B UTOTHU
TEKylLIeH yCreBaeMocTu 3a cemecTp. JJis OLleHKH 3HAHUW, YMEHHM, HaBBIKOB U (op-
MHUpPOBaHUSI KOMIIETEHIIMH TO TUCIUIUIMHE MPUMEHSETCS TPaJWLMOHHAs CHCTeMa
KOHTPOJIS M OLIEHKH YCIIEeBaeMOCTH CTyJeHTOB. OlleHKa 3HaHUH, yMEHU, HABBIKOB U
dopmMupoBaHrUe KOMIIETEHIIMI MPOBOAMUTCS IyTEM BBICTABICHUS OIICHOK IO YEThI-
pexX0aTbHON CUCTEME «OTIUYHO», «XOPOII0», «YIOBIECTBOPUTEIHHO», «HEYIOBIIE-
TBOPUTEILHO» (Tabnuma 7).

Kpurepuu oneHuBaHus pe3yJibTaToB 00yUYeHUsA
Tabmuna 7

Ouenka Kpurepuu oueHnBanus

OLICHKY «OTJIMYHO) 3aCIIy’KUBAET CTYJIEHT, OCBOUBIIHMA
3HAHMS, YMEHHUSI, KOMIIETEHIIMY U TEOPETUUECKUI MaTepH-
an 6e3 npoOesoB; BBINOJHUBILNN BCE 3aAaHUs, IPETy-
CMOTpEHHbIE YUYE€OHBIM IJIAHOM Ha BBICOKOM KauyeCTBEH-
HOM YPOBHE; IPAKTUYECKNE HABBIKU MPOPECCUOHAIBHOTO
IPUMEHEHUS! OCBOCHHBIX 3HAHUN C(HOPMUPOBAHBI.
KomnereHnuuu, 3aKperui€HHbIE 3a AJUCUUIUITMHOM, cop-
MHPOBaHbI HA YPOBHE — BHICOKMIA.

Bricokuii ypoBeHb «5»
(OTIIMYHO)

CpenHuii YpOBEHb «4» | OLIEHKY «XOPOLIO0» 3aCIYKUBAET CTYAEHT, IPAKTUYECKH
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(xoporiio) MOJIHOCTHIO OCBOMBIITUYN 3HAHUS, YMEHUS, KOMIETECHIIUH U
TEOPETUUYECKUIM MaTepuai, yueOHbIe 3a/1aHus HE OI[CHEHbI
MaKCUMaJIbHBIM YHCIIOM 0aJJIOB, B OCHOBHOM C(hOPMUPO-
BaJl MPAKTUYECKUE HABBIKHU.

Komnerenuumn, 3aKperi€HHbIE 3a AUCUUIUTMHOM, cop-
MHPOBaHbI HA YPOBHE — XOPOLUHH (CpeAHMH).

OLIEHKY «yJOBJICTBOPUTEJIBbHO» 3aCITy’KUBAET CTYJICHT,
YaCTUYHO C MpoOeaMy OCBOMBILNN 3HAHMS, YMEHUS,
[ToporoBblii ypoBEHb | KOMIETEHIIMU U TEOPETUUECKUN MaTepHall, MHOTHE y4eO-

«3» (yAOBJIETBOPUTENb- | HbIE 3a/1aHUsI TNOO HE BBITTOJIHUII, JIMOO OHU OLIEHEHBI YHUC-
HO) 70M 0aioB OJIM3KUM K MUHUMAJIbHOMY, HEKOTOpPbIE ITPaK-

TUYECKHE HABBIKK HE CPOPMUPOBAHBHI.

Komnerenuumn, 3aKperi€HHbIE 3a AUCUUIUTMHOM, cop-

MHPOBaHbl HA YPOBHE — 1OCTATOYHBI.

OLIEHKY «HEYIOBICTBOPUTEIILHO» 3aCITyKUBAET CTY/ICHT,
HE OCBOMBIIMIA 3HAHMS, YMEHHMSI, KOMIIETCHIIMH 1 TEOPETH-
YeCKHUil MaTepual, yueOHbIe 3aJaHusl HE BBIIOIHIIL, IIPaK-
TUYECKHE HABBIKH HE C(DOPMUPOBAHEI.

TBOPUTEIILHO) KoMnereHnuu, 3akperui€HHbIE 32 JUCHUILINHOMN, He
¢(pOpMHPOBAHBI.

MuHHUMAIIBHBIN YPO-
BEHb «2» (HEYI0BIIE-

7. YueOHO-MeTOANYeCKOe U HHPOPMAIITHOHHOE o0ecrieyeHne JUCHUIINHbI
7.1 OcHOoBHas JUTEpaTypa

1.Kugun, B.B. Arpoxumus: yue6nuk / B.B. Kugun, C.II. Topuun. — M.: Tlpo-
crekr, 2016. - 603 c.

2.KunuH, B.B. Arpoxumusi KOMIUIEKCHBIX ya00peHuil: yueOHuk / B.B. Kunun.
- M.: U3a-Bo PTAY-MCXA, 2013. - 353 c.

3.Kugun, B.B. Cucrema ynoOpenusi: yueonuk / B.B. Kuaun. - M.: U3a-Bo
PITAY-MCXA, 2012. - 534 c.

7.2 lonoJHUTEIbLHAS JIUTEPATYpa

1.Kugun, B.B. OcHOBBI nuTaHusi pacTeHUid U npumeHeHus ygooOpenui Y. 1:
yu. nocobue / B.B. Kuaun. - M.: U3n-8o PTAY-MCXA, 2008. — 415 c.

2.KunuH, B.B. OcHOBBI nuUTaHus pacTeHU W npuMeHeHus ygoOpenui Y. 2:
yu. nocobue / B.B. Kuaun. - M.: U3n-8o PTAY-MCXA, 2011. - 336 c.

3.Kuaun, B.B. Oprannyeckue ynobpenus: yd. nocooue / B.B. Kugun — M.:
N3n-so PTAY-MCXA, 2012. - 166 c.

4.KunuH, B.B. OcobeHHOCTH NUTaHUS U yAOOpEHHs CENbCKOXO03HCTBEHHBIX
KyabTyp: yu. nocobue / B.B. Kuaun — M.: U3n-Bo PTAY-MCXA, 2009. — 412 c.

5.IIpaktukym no arpoxumuu / B.B. Kuaun, U.I1. deprorun, B.U. Ko63apenko
u ap.; llox pea. B.B. Kuguna. — M.: KonocC, 2008. — 599 c.

6.Arpoxumus: yueOHuk / 9.A. MypasuH, JI.B. Pomoguna, B.A. JIutBuHCKUH. -
M.: Akagemus, 2014. - 301 c.
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7.3 MeToau4yecKue yYKa3aHusl, pPEKOMEHIALUM U APYyrue MaTepuajbl K
3aHATHAM

1. Bonobyesa B.®., Ceperuna U.1., Pomonuna JI.B., XpyHno A.A. Pabo-
yas terpanp no arpoxumun. M.: U3g-Bo PITAY-MCXA nmenun K.A. Tumupszesa,
2015.47 c.

2. Ceperuna, M.1. TecToBble 3a1aHusl 110 arpoXuMuu: ¥Y4yebHoe nocodue /
N.N. Ceperuna, B.M. Jlanymkus. - M.: U3a-Bo PAY-MCXA umenu K.A. Tumups-
3eBa, 2010. - 182 c.

8. Ilepedyenn pecypcoB HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHON CETH
«HTEpHET», HEOOXOAUMBIX JUISI OCBOCHHS TUCITUTUINHBI

http://www.chem.msu.su/rus/library/rusdbs.html (oTKkpsITBII HOCTY).
https://mcx.gov.ru (OTKpPBITBIA JOCTYII).
http://www.zol.ru (OTKpPBITBII 10CTYM).
http://service.mcX.ru (OTKPBITBINA AOCTYI).
https://fsvps.gov.ru (OTKpBITHIA JOCTYII).
https://rosstat.gov.ru (OTKpBITBIA JOCTYII).

A S

9. Onucanne MaTepuAJIbHO-TEXHUYECKOM 0a3bl, HE00X0AUMOI /1A
OCyLIeCTBJICHHs 00pPa30BaTEJIbHOI0 MPOLecca M0 AMCHUILIMHE

Arpoxumuyeckue yueOHbIe J1abopaTopuu, 000pyJOBaHHBIE T'a30M, BBITSKHbBI-

MU HIKaaMu ¥ NPUHYAUTEIbHON BEHTUIISILMEH, C XOJOJIHON U ropsiyeil Boio# (Bo-

JOMPOBOJ M KaHanu3aius). Takoro posaa 1adopatopuu A0HKHBI ObITh OCHAIIEHBI CO-

OTBETCTBYIOUIECH anmapaTypod W MmpudOopaMu, XMMHUYECKOW MOCYJOM M peakTUBaMHU

JUTSL BBITIOJIHEHUSI arpOXMMHUYECKOT0 aHallM3a PACTEHMM, TOUB U yAOOpPEHUH, a TaKxKe

CpEICTBAMHU OXPaHbl TPYJd, MEAULIMHCKOW aNTEUKOW JJI1 OKa3aHUS MEPBOM MTOMOIIU
U CPEJICTBAMHU MPOTUBOMOKAPHOM 0€30MacCHOCTH.

Tabnuua 11

CeegeHust 00 00eCIIe4eHHOCTH CIIENMATM3MPOBAHHBIMHY aYyAUTOPUAMHU,
KaOUHeTaMM, JAa00PaATOPUSIMH

HaumeHoBaHue cnenuaJdbHbIX I0-
MellleHUH U MoOMelleHnil IJ1s1 caMo- OCHAIIEHHOCTD CIIEeNHUAJIbHBIX NOMEIeHUH U IoMele-

CTOSITe/ILHOI padoThl (Ne yueOHOTO HM 1J151 CAMOCTOATEIbHOM padoThI
Kopnyca, Ne ayinTopun)
1 2
17 crapslii kopnyc, yueOHast m1abopa- | Becbl TexHoxumuueckue uHB.Ne 35078
topus Nel-2 Becol Texnoxumunueckue uHB.Ne 35597

Becol TexHoxumunueckue nHB.Ne 34288

Becor ananutiueckue naB.Ne 34436/1

Honomep 1-500 nuB.Ne 35682/3

Konaykromerp nuB.Ne 556491

Konnenrpannonnslii porosnextpoxonopumerp KOK-2
nHB.Ne 553030

[Tnamennsiit poromeTp uHB.Ne 554516

[Tnamenssiit porometp uHB.Ne 34607

Komnpeccop Bo3nyminbiii uHB.Ne 560477
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Huctmstop naB.Ne 34464/1

Huctmmstop uaB.Ne 34090/1

TepmocTtat nunB.Ne 560468

bans BonsHas uaB.Ne 35685/2

JIaGoparopHas nocyna, BeITspkabie mKkadsl,
JlabopaTopHbIe CTOJIBI 000PYAOBaHHBIE BOJIO- U Fa30IPO-
BosioM, ["a30BbIe ropenku, TabypeTsl 1abopaTopHbIe,
HIxadsr 111 XpaHEHUS! pEaKTHBOB,

XHWMHWYECKUE PEAKTUBBI.

17 crapsiii koprtyc, yueOHas 1abopa-
topus Ne4-5

Becol Texnoxumuueckue uHB.Ne 35075

Becol TexnHoxumunueckue nHB.Ne35078

Becol Texnoxumunueckue nHB.Ne35076

Beco! ananutnueckue nuB.Ne 35489

HNonomep Annon 4100 unB.Ne 35682/2

[Tnamenssiit poromeTp uHB.Ne 553062
Huctmmsitop uaB.Ne 34090/1/1

Porarop nnB.Ne 31734

HIka¢ cymmnbHbIi nHB.Ne 553019

JIaGopartopHas nocyna, BeITspkabie mKadel,
JlabopaTopHbIe CTOJIBI 000pYAOBaHHBIE BOJIO- U Fa30IPO-
BosioM, ["a30BbIe ropenku, TabypeTsl 1abopaTopHbIe,
HIxads! 11 XpaHEHUS! pEaKTHBOB,

XHWMHYECKUE PEAKTUBBI.

Ayautopuu Ui CaMOCTOSITEIIbHON
paboTsl cTyneHToB: bubnuoreka, Yn-
TaJbHBIN 3aJ1 IEPUOJUKHU, KOM. 132

[IpencraBieHsl Hay4HBIE KYpPHAJIbl U Ta3€Thl 3a OCIEAHUE
5 net mosrydaemble OMOTMOTEKOM MO TOJIHCKE, AUCCepTa-
. OOopynoBaHue Ui Kcepokomuposanus. JlocTyn k
OecripoBosiHOl cetn  MHTepHeT (Wi-f1).

Ayautopuu Ui CaMOCTOSITEIbHON
paboTsl cTyneHToB: bubnuoreka, Yn-
TAJIbHBIN 3aJ1 y4eOHOH TUTEepaTyphbl,
koM. 133

B oTkpeITOM fOCTyIIE TIpecTaBiIeHa BCs yueOHas U y4eO-
HO-METOIMYECKasl TuTepaTypa, umeromiascs B Gonae [[HB,
arpoKJIMMAaTUYECKUE CIPABOYHUKHM, 12 KOMIBIOTEPHBIX
MECT C JAOCTYIIOM B 3JIeKTpOoHHBbIN kaTtanor [{IHb n MHTep-
HET.

Aynuropun Ui CaMOCTOSITEJIBHOMN

pabotel  cryaeHToB: bubnuoreka,
KoMnbroTepHBIi  YMTANBHBIA  3all,
koM. Nel44

3an paccuuTad Ha 32 pabouux mecTa ¢ OeCIIaTHBIM JI0-
CTyIOM K ceTu HTEepHeT.

10. MeTtoaudeckue PEKOMCHAAUMH CTyACHTAM 11O OCBOCHUIO AW CIHUIIIIMHBI
CamocTosSTenpHOe N3Y4YCHHUC Pa3acJioOB JUCHUIINIMHBI OCYIICCTBIIAACTCA Ha

OCHOBE MaTepHUaJIOB JIEKIMA M PEKOMEHAYEMOM JUTEPaATYpHI.

3amanus  JUId

CaMOIIOATOTOBKH MO KaKIOMY pa3jielly NAloTCs MpernojaBaTesieM Ha J1a00paTOpHBIX
3aHATUSX C COOTBETCTBYIOIIMM OOBbsicHeHHEeM. KOoHTposb camocToATenbHON paboTh
CTYJECHTOB IIPOBOJIMTCS HA NMPAKTHUUYECKUX 3aHATUAX B BUAE onpoca. CTyIeHT UMeeT
BO3MOKHOCTh IOJIyYUTh KOHCYJIbTAllMA Yy MNPENOJAAaBaATENs] B COOTBETCTBHM C €IO
rpauKOM TEKYIIMX KOHCYJIbTALUM.

Buabl 1 popMbI 0TPAOGOTKH NPONYIIEHHBIX 3AHATHH

CryneHT, NponyCTUBIINM 3aHATHS 00s13aH TOATOTOBUTH MOAPOOHBIN KOHCIIEKT
U TIOJY4YUTh pa3pelieHue MpenojaBarelis Ha OTPa0OTKY MPOMYIIEHHOTO 3aHSTHS.
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OtpaboTka 71a00pPAaTOPHBIX 3aHATHI BBIMOJIHSAETCS MOJ PYKOBOJCTBOM JabopaHTa,
MIOCJIE YEro CTYJIEHT MPEAbSBISIET MOJIYYEHHbIE pe3yJbTaThl MPENOAABaTENI0 U 3a-
HIUIIAET NponyiieHHoe 3aHsaTue. OTpaboTka NpONyIIEHHbIX 3aHATHI TPOBOAUTCS IO
rpaduky, yTBepKJACHHOMY 3aBEYIOLIUM Kapeapo.

11. Merogunueckne peKOMEHJalUK MPENOIaBaTENSIM 10 OpraHu3alun
0Oy4eHMsI 10 JUCUHUILIMHE

Kypc nucuuminasl « ATPOXHMHS» MOKET IPEANOJIaraTb aCHHXPOHHOE U3yYe-
HUE pa3JelioB U TEM Ha JIEKIIMOHHBIX U JIA0OPATOPHO-NIPAKTUYECKUX 3aHITHUSX, B CBSI-
31 ¢ 4YeM HEOOXOJMMO MPOBOAUTH PEryJIpHbIE KOHCYJIbTALlMU CTYJEHTOB MO M3y4Ya-
€MBbIM pa3JeilaM.

Jliist popMupoBaHUS y CTYJACHTOB COOTBETCTBYIOIIUX KOMIICTCHIIMN B PE3yJib-
TaTe W3Y4YEHUs NAaHHOW TUCIUIIIUHBI PEKOMEHAYETCS TPUMEHITh OOBSICHHUTEIHLHO-
WJUTFOCTPATUBHBIC, TIPOOJIEMHBIC M IOMCKOBBIE MOJICITH 00yUYEHHs, HAIIPABJICHHBIC HA
AKTUBU3AIIUI0 CaMOCTOSTEIIBHOW PAaOOThI CTYJIECHTOB, aKTUBHBIC M WHTCPAKTHBHBIC
(bOpMBI 3aHATHIA.

OneHKy ycneBaeMOCTH CTYAEHTOB PEKOMEHIYETCS MPOBOJAUTH C MCIIOJIb30Ba-
HHUEM PEUTHUHIOBOU cuCTEeMBI. 110 UTOram peuTUHrOBON OLICHKHU CTYIEHTHI I10JIy4aroT
3a4eT MO pasjeny, €cid cymma 0ajuioB MO MPAKTUYECKUM 3aHATHUSM, BBIIOJHEHUIO
3a/IaHUN CaMOCTOSITEILHON pabOThl, KOHTPOJIBHBIM paboTaM He MeHee 60 % oT Mak-
cuMaiabHOro HopMartuba. CTYyJIEHTBI, aTTECTOBAHHBIE MO BCEM Y4E€OHBIM paszjienam,
JOMYCKAKOTCS K C/1aue dK3aMeHa.

IIporpammy pa3zpadoraJiu:

I'yceBa IOnus EBrensesHa,
KaHINJaT OMOJIOTMYECKHUX HAYK, ,v%'y T f/
JIOLICHT .4 / ;

Hamnyxun Anekceir Hukonaesuu, Ny
TOKTOP CENBbCKOXO3AMCTBEHHBIX HAYK, A /
npodeccop //
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PEHHEH3US

Ha pabo4ylo nporpaMmy AucHHILIHHBI «Arpoxumus» OIIOII BO no
HanpasJ/jeHuio 35.03.04 ArpoHoMusi HANPaBJIeHHOCTH ArpodusHec (kBaaupuKanus
BBIIIYCKHUKA — 0aKajaaBp)

Edumoseiv Onerom EBreHbeBHYeM, KaHIHIATOM CETBCKOXO3SHCTBEHHBIX HAYK, IOLEHTOM
kaeapbl MOYBOBEIEHHs, TIEOJIOTUH H JaHAmadTOBeNeHHs (Halee MO TEKCTy pEIEH3EHT),
NpOBEJeHA peleHsust pabodedl mporpaMMbl JUCIHUILIHHBL «Arpoxumus»y OIIOII BO mno
Hanpasyienuio 35.03.04 ArponoMus, HanpaBIeHHOCTh ArpobusHec (6akanaBpuar), paspaboTaHHON
B ®I'BOY BO «Poccuifckuii rocynapcTBeHHbIN arpapHsbii yHuBepcuteT — MCXA umenn KA.
Tumupszesan, ©Ha Kadeape arpoOHOMHYECKOH, OHOJOTHYECKOM XHMHM H  PAIHOJIOTHH
(paspaborumku — I'yceBa KOs EBrenpeBHa, moueHT xadeapsl, KaHAMIAT GHONOTMYECKMX HAYK,
Hamnyxun Anekceit HukomaeBuy, mpodeccop, J0KTOp CeNbCKOX03SHCTBEHHBIX HAYK).

PaccmoTpeB npesicTaBiieHHbIE HA PEIIEH3HI0 MATEPUANIbI, PEIIEH3EHT MPHIIEN K CIIEAYIOIHM
BBIBOJIAM:

1. Ilpenpspnennas pabodass mporpamMma AHCUHIUIHHBI «ATPOXHMHS» (Hanee MO TEKCTY
IIporpamma) coomeemcmeyem tpebopanusiM ®I'OC BO no Hanpasinenuro 35.03.04 ArpoHomus.
[Iporpamma codepoicum Bce OCHOBHBIE pas3fenbl, coomeemcmeyem TpeOOBAHUIM K HOPMATHBHO-
METOAUYECKUM JOKYMEHTAM.

2. IlpencraBnennas B IIporpamme akmyansHocmpy y4eOHOM MWCHUILIMHBEI B paMKax
peamusanuu OIIOIT BO ne noonesicum comuenuro — MUCHMILINHA OTHOCHTCS K 00SI3aTe/IbHON 4acTH
61oka 1 JJucoumiuae! (MOIYITH).

3. IlpencraBnennsle B IIporpamme yenu NUCHUIUIHHBI COOMEemcmeylom TPeOOBAHUIM
@®I'OC BO nanpasnenus 35.03.04 ArporomMusi.

4. B coorserctBHu ¢ IIporpamMmoil 3a IHCHMIUIHHON «ATrpPOXHMHS) 3aKperuieHo 4
Komnemenyuu. JlucuunivHa «ATpPOXMMHS» M TpelcTaBleHHas [lporpamma crnocobua
peanuzoeame UX B OOBABICHHBIX TpeOOBaHUSX. Pe3yibmamsl 00yueHus, TPENCTaBICHHBIE B
[IporpaMme B KaTeropusx 3HaTh, YMETb, BIAJETh COOMEeMCmMEVIOm CelU(GUKe U CONEPKAHUIO
JHCLUIUTHHBL B QeMOHCMPUPYION 603MONUCHOCHIb TIONTYUSHHS 3asBIEHHBIX PE3yJIbTAaTOB.

5. Obmas TpyI0&MKOCTh THUCIMILIMHBI «ATPOXHMHS) COCTaBIsAeT 4 3auéTHBIX €JHHMIIBI
(144 4aca).

6. Mudopmanmus o B3aHMOCBS3M H3y4aeMbIX MAHCHMIUIAH H BONPOCAM HCKJIFOYEHHS
nyONMMpOBaHMS B CONCPIKAHWH HUCUHIUIAH coomeemcmeyem NeHCTBUTENLHOCTH. J[MCIHUILIMHA
«Arpoxumus» B3auMocBszaHa ¢ apyramu aucuumuiaHamu OITOIT BO u Vue6GHoro miaHa mo
HanpasieHuto 35.03.04 ArpoHomHs, U BO3MOXKHOCTb AyOIHPOBAHHS B COAEPIKAHUHM OTCYTCTBYET.

7. llpencrapnennas  IlporpaMma  mpeamoiaraeT  HCIOJIB30BAHHE  COBPEMEHHBIX
00pa30BaTeNbHBIX TEXHOJOTUH, HCIONb3yeMble IPH PEATH3AlNU pa3lIMYHbIX BHAOB y4eOHOM
pabotel. @opMEl 06pa3zoBaTENBHBIX TEXHOJIOT U _coomeemcmeyiom crienubyKe JUCIUILTHHEL

8. TlporpamMma JMCIMIIMHBI «ATPOXHUMHS» IpEAIOJAraeT 3aHATHS B HHTEPAKTHBHOM
(dopme.

9. Bumel, comepkaHue H TPYJOEMKOCTb CAMOCTOSITENBHOM paGOTHI  CTYIEHTOB,
npezcraBneHHble B [Iporpamme, coomeemcmeylom TpeGOBaHHSAM K MOATOTOBKE BBITYCKHHKOB,
cozepxamrumMcs Bo PI'OC BO nanpasnenus 35.03.04 ArpoHomus.

10. IpencraBnennsle u omucanHele B Ilporpamme (OpMBEI mexyujeli ONEHKH 3HAHHUMH
(ompocsl, Kak B (hopme OOCYNIEHHsI OTHEIBHBIX BOIPOCOB, TAaK M BBHICTYIUIEHHS M Y4acTHE B
JUCKycCHsiX, paboTa HaJ JOMAIIHUM 3aJaHUEM), coomeemcmeyiom cuenubuKke AUCUUILIMHBL H
TpeOOBaHUAM K BBITYCKHHUKAM.

dopma IPOMEIKYTOYHOTO KOHTPOJIS 3HAHWH CTYIEHTOB, IPEdyCMOTpeHHas IIporpammoit,
ocyluecTBisieTcss B popMe 3a4éTa, YTO coomeemcmeyem CTATyCy NUCHMILIMHBIL, KaK JHCLUTLTHHBI
o0s3arenbHOM yacTu yueOHoro nukia — biaok | Jucuummasr (Mogymu) ®T'OC BO Hanpasnenus
35.03.04 ArpoHomusi.




11. ®opMBI OLIEHKH 3HAHUIA, IpeICTaBlIeHHbIe B [Iporpamme, coomeememeyiom crenuduke
JUCLUILTAHBI H TPEOOBAHUSM K BBITYCKHHKAM.

12. YyeOHO-MeTOqHYecKOoe  oOecreyeHue  JUCLUIIMHBI  IIPEICTaBIEHO:  OCHOBHOM
JATEpaTypoil — 3 MCTOYHMKA, MOIOJHUTEIBHOW JHTepaTypod — 6 HaumMeHoBaHui, MHTepHeT-
pecypehl — 6 HCTOUHHMKOB U coomsemcmsyem TpeboBanusiM @I'OC BO nanpasnenus 35.03.04
ArpoHOMHUSL.

13. MaTepuanpHO-TeXHHYECKOEe 00eCHeYeHie IUCIHUIUIMHBI COOTBETCTBYET CIelU(pHKe
JMCIUTUTMHB «ATPOXHUMHUS» U 00ECHeurBaeT UCIIOIb30BAaHUE COBPEMEHHBIX 00pa30BaTE/IbHBIX, B
TOM YHCJIe HHTEPAKTHBHBIX METOJIOB O0y4YeHHsI.

14. Merouyeckde  pEeKOMEHAAIMM  CTyJeHTaM M  METOAMYEeCKHEe pPEeKOMEeHJAIluu
IpernoaBaTeliaM M0 OpraHU3alMid OOYUYeHHUs MO IUCIHUIUIMHE JAlOT IpEJCTABICHUE O clenuduke
00yUeHHUS 10 TUCIUIIIINHE K ATPOXUMHUSY.

OBIIUE BBIBO/bI

Ha ocHOBaHWH NpPOBEICHHOM pElEeH3WH MOXKHO CJeNaTh 3aKIIOueHHe, 4YTO XapakTep,
CTPYKTypa H cojep)kaHue paboueit mporpamMmbl JUCIUILTHHBL «Arpoxumus» OITOII BO mo
HarpapieHuo 35.03.04 ArpoHomusl, HalpaBIEHHOCTh ATpOOU3HEC (KBATH(UKAIINS BHITYCKHUKA —
GakanaBp), pazpaborannas ['yceBoii FOnueii EBrenneBHoO#, noneHTOM Kadeapbl arpoHOMUYECKOH,
OMOJIOTMYECKOM XMMUHM W DPAIHOJIOTHH, KaHIUIATOM OHOJIOTHUECKHX HayK M HaaumyxuHbIM
AnexceeM HuxomaeBmuem, mnpogeccopoM kademapsl arpoHOMHUYECKOH, OHOIOrMYecKOd XUMUHU H
PaaHoJIOTHH, JOKTOPOM CEIbCKOXO3SIHCTBEHHBIX HayK cooTBeTcTByeT TpeboBanusivm ®I'OC BO,
COBPEMEHHBIM TPeOOBaHUAM SKOHOMHKH, PhIHKA TPy/a U [IO3BOJIUT IPH €€ pealu3aluu yCIEHIHO
obecrnieunTh HOPMUPOBAHHUE 3aSIBICHHBIX KOMITETCHIIUH.

Penensent: Epumon O.E., u.0. 3aBemyromuiero kadenpoit moYBOBEISHUSI, T€OJIOTUH H
TaHamadToBeeHus, K.C.-X . H., TOLIEHT o =
4
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