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1 Ilnanupyembie

pe3yabTaThl

o0y4eHHUs

o [AHCUHILVIMHE (MOIYJ10),

COOTHECCHHBIC C pE3yJibTaTaMH OCBOCHHSNA 06pa3OBaTeanoﬁ NnporpamMmmabIi

Jucrunmuza b1.0.32 Arpoxumus B coorBeTrcTBHU ¢ TpeboBanusmu ®I'OC BO u

C ydYeTroM

xomreTteHuui (OIIK u I1K):

[TOOIl (mpm Hamuumu) HampaBiieHa Ha (GOPMHPOBAHHE CJEHYFOIINX

Tabnuna 1. CBs3b pe3ybTaTOB 00YyUSHUS C IPHOOPETAEMBIMH KOMITETEHUIUSIMU

KOI[ M HAMMCHOBAHHUC

KO,ZI H HAMMCHOBAHHUC

BaHHaHHpOBaHHBIC PE3YyJIbTAaThL

pellaTs TUIIOBBIE
3a1a4u
npodecCuoHanbHOMU
eI TENILHOCTH Ha
OCHOBE 3HAHUMU
OCHOBHBIX 3aKOHOB

KOMIIETEHLIUU MHIMKATOpa JOCTUKEHMUSI o0y4yeHus
KOMIIETEHLIUH
OIIK-1 Cocoben HNOIIK-1.1. 3HaTh: 0COOEHHOCTU

Hcnonp3yeT oOCHOBHBIE
3aKOHBI
€CTECTBEHHOHAYYHBIX
JMUCLUAIIIAH IS
pellIeHusl CTaH apTHBIX
3a/1a4 B 00J1aCTH

pacTteHue —

MUHEPAIBLHOIO NUTAHMUS PACTSHUM;
OajlaHc u

KpPYTI'OBOpPOT, Iy TH
IIpEeBpalleHusI MU TATEIbHBIX
BEIIECTB B CHCTEMe I[I04YBa —

OKpy>Karolasi cpena;
OCOOEHHOCTH NMHUTAHUS OTIEIIBHBIX

103 OpPraHUYEeCKAX U
MUHEPATBHBIX
yI0OpeHHil Ha
IJITAHUPYEMBIHA
ypo>Kaw,
OpraHu30BaTh
IMOArOTOBKY H
MIPUMEHEHUE UX 10/
CEJIbCKOXO035I1ICTBEHH
bI€ KYJIbTYPBbI

MaTeMaTHYeCKUX U arpoOHOMHH .
CENBLCKOXO03ANCTBEHHBIX KYJIBTYP;
€CTECTBEHHBIX HayK . o o
METh: TMPaBHUIIbH CHUBATh H
C NpUMEHECHUEM Y p 1
HE( OPMAIHOHHO- CPaMOTHO HCIOJIb30BATH B
KOMMYHUKAITAOHHBIX PO ECCHOHANBHON eATEIbHOCTH
Y ™"~ pe3yJIBETaThl aHaJIM30B MOYB,
pacTeHuit U y10OpeHUH;
BrnageTs: MeTOmaMu MPOBENEHUS
JIHATHOCTHUKH MHUTAHUSI paCTeHUH.
[TK-6 CnocobeH UITK-6.1. 3HaTh: CHOCOOBI peryjJiupOBaHUs
OCYIIECTBHUTH pacyeT OcyIIIeCTBJI}IeT pacyeT IIJIOAOPOAHSI IMO4YBBEI; METOABI

I103 OPraHUYeCKUX U
MHHEPATBHBIX
yIoOpeHuii Ha
IUTAHUPYEMBINA ypOXKaid,
OpraHu3yeT IOArOTOBKY
U IpUMEHeHHEe UX [10]1
CeILCKOXO03SIMCTBEHHBIE
KYJIBTYPBI

JUArHOCTHUKH IIMTAaHHUA paCTEHI/Iﬁ >

COCTaB M CBOWCTBa yJAOOpEHUH H
CocOoOBI UX IPUMEHEHMUS,
VMeTh: obecnieunBaTh NPaBHIILHOE

M DKOJIOrHYeckd  Oe3oImacHoe
NpUMEHEeHUE MHUHEPaTbHBIX
yIo0OpeHui;

Bnagers: cmocobamu pacdera 003
U IpUMEHEHHUS yIOOpEeHUIA.

2. MecTo AUCHHUIIMHBI (MOAYJIsI) B CTPYKTYype 00pa3zoBaTejIbHOH NPOrpaMMbl

Jucuuniavaa ArpOXUMHUS. OTHOCHTCS K 00s3aTeIbHOM YacTH.
JlagHas OUCUMIUIMHA OMUpAaeTCss Ha KypChl OUCHUIUIMH: XHMMUsI HEOpraHUYeCKas,

boranuka,

ITouBoBenenue,
IMOCJIEAYIOIIEer0 H3y4eHUs TUCLUIIUH:

JIyroBoacTBo, OBouieBoacTBo, Il1ogoBOACTBO.

dusznonorusi pacTeHUH
PacTtenneBoacTso,

U SBJSETCS OCHOBOH JUIA
KopMmompoussoacrso u



3. Coaeprkanue THCUUIIHHBI (MOAYJIS)

Pacnpenenenue 4acoB IO TeMaM WM BHIAM 3aHSATHH TMPEIACTABIISICTCA B TabuIe 2
110 o4HOM (popme OOydeHUsI:

Tabnuma 2. Ounas popma oOyUeHHsI

X KonnyectBo 4yacoB Dopmupy-
o
= H eMbIe
auMEeHOBaHMe Pa3/e]IOB U TeM BCero 1o
n/m J | JI3 | CP KoMIIe-
TeMe TEHLIUU
CemecTp 4
1. BBoaHbIii pa3gen 2 2 4 8
1.1. | BBeneuune. Ilpeamer, MeTOObI,
A pen A 2 | 2 4 OTIK-1
eJId U 3aJaYd JUCLHATIIHHEIL.
1.2. | UcTtopuss pa3BUTHS arpOXUMHUH B
put p P 4 4 OITK-1
mupe, Poccun, Cubupu
2. IIuTtanue pacTeHHil M IMYTH €ro 4 3 12
peryJHupoBaHHUA

2.1. | IloHsiTHe O MAUTAaHUU paACTEHUH.
XUMUYECKUM COCTaB paCTEHUN U
KadyecTBO ypoxxas. Pois 4 2 - OIIK-1
OTHENbHBIX 3JIEMEHTOB MMHUTAHUS B
KU3HEOeSTEIIbHOCTU PAaCTeHUN

2.2 | Iloctymienue 3JIEMEHTOB
IIHTAHUSI B pacTeHus. BiusiHue
yCJIOBUM BHeIIHe#l cpenasl Ha | 2 2 4 OIIK-1
MOCTYILJICHHE MUTATEJIbHBIX
BEII[EeCTB.

2.3. | Conep>xaHue OCHOBHBIX
3JIEMEHTOB NMUTAHU B [IOYBE U UX 4 = OIIK-1
JIOCTYTTHOCTB JJIsI pACTCHHH.

3. ArpoxumMuyecKkHe CBOMCTBa H 4 3 12
MJIOA0pOAHe MO4YB
3.1. | CocTaB MOYBHI. 2 2 - OIIK-1
3.2. | IlornoturenbHas CrIIOCOOHOCTH
NOYB B CBASM C TMHUTaHMEM | 5 4 OITK-1
pacTeHuu u NIPUMEHEHUEM
yIIOOpeHuil.
3.3. | ArpoxumMuyeckas 4 4 OIIK-1

XapakKTepucCTrHKa OCHOBHBIX THIIOB




IMOYB, XUMHUYECKasi MEJIMOPALIUsL.
4. JluarHocTuKa NUTAHUS
pacTeHHH U KaYeCTBEHHBbIN 2 16 10 28
aHaJIu3 yao0peHui
4.1. | IlouBeHHass IMarHOCTHUKA
nutaHus. PacturenbHas 2 2 2 6 OIIK-1,
JNUArHOCTHKA IIMTAHHUS. ITK-6
4.2. | OnpeneneHne Coaep>KaHus B OTK-1
IMOYBe MOABHXXHBIX (HOPM azoTa, 6 6 12 ’
I1K-6
dbocdopa u kanus
4.3. | Pacno3HaBaHue MUHeEPaJIbHBIX OIIK-1,
yA0OpeHuil. 8 2 10 I1K-6
KonTtponsHas padoTa 12 12 OIK-1,
I1K-6
Bcero 3a 4 cemecTp 12 18 | 42 72
CemecTp 5
S. Yno0penus 8 8 6 36
3.1 KJ’IaCCI/I(bI/IKaHI/If[ yz[o6peHIEI71. 5 4 5 3 [IK-6
OcHOBHBIE CBOWCTBA yIOOpEHHU .
5.2. | A3oTHbIEe yOOOpeHUs. > 5 IK-6
®dochopHbIE YIOOPEHUS.
5.3. | Kanuitasle ynoOpeHus.
KommiiekcHble 1 2 2 ITK-6
MHKPOYTOOpEHUSI.
5.4. | 3HadyeHHe OPraHuYEeCKUX
yI0OpeHUil B TOBBIIIICHUN 5 5 4 [IK-6
YPOXKaHHOCTH ¢/X KyJIbTYyp U
COXpaHEHUHU IJIOJOPOAUs ITOYB.
5.5. | OcHOBHBIE BHUbI OPraHUYECKUX
yI0OpEeHU U OCOOEHHOCTH UX 2 2 2 6 I1K-6
IIPUMEHEHUSI.
6. Cucrema HpHMeHeHus 6 12 5 23
yao0peHui
6.1. | IlouaTue o cucreMe NpUMEHEHUS OIIK-1,
ynoOpenuii. OCHOBHbIE 2 4 L 7 11K-6
IIPUHIMITEI Pa3paOOTKU CUCTEMBI




ynoOpeHuit B ceBooOOpoTe.
6.2. | [Ipuembl, CpOKH H CIOCOOBI OIIK-1,
BHECEHUS Y1I0OpEeHUIA. 2 4 ! 7 [1K-6
6.3. | Onpenenenve pno3 yIaoOpeHUU
y (o) OCHOBHBIE CebCKOXO0- OIK-1
3sIMCTBEHHBIE KYyJIbTYypbl. MeToasl 4 1 5 [1K-6 ’
pacyeTa HOpM ynobpeHuil B )
CEBOOOOPOTAX.
6.4. | YnoOpeHre OCHOBHBIX OIIK-1,
s 2 1 3
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYD. [1K-6
6.5. | DKomorudyeckue aCIIEKTBI OIIK-1,
. 1 1
MIpUMEHEHUS] yJOOpEeHUH. [1K-6
KypcoBas pabota OIIK-1,
36 36 K-6
DK3aMeH OIIK-1,
27 27 TK-6
Bcero 3a S cemecTp 14 | 20 | 74 108
HrToro no gucuunjinHe 26 | 38 | 116 180
3aouHast popma 00y4ueHHA
KonuyecTBO 4acos Dopmupy-
Ne eMEbIe
HaumeHoBaHUe pa3ieyioB U TEM BCETro
n/n I | 13 | cp o KoMIIe-
Teme TEHIIUU
Cemectp 5
1. BBoaHbIi pa3aei 2 8 10
1.1. | Beenenune. Ilpenmer, wmetonsl, 5 4 6 OIK-1
LIEJIM U 3aJ1a49U JUCLMIIJIAHBL.
1.2. | McTtopusa pa3BUTHUA arpoOXUMHUH B 4 4 OIK-1
mupe, Poccuu, Cubupu
2, IIvranue pacTeHUH M NMYTH €ro 2 16 18
peryjiupoBaHHs
2.1. | IloHsATHE O MHUTAaHUU PACTESHHUH.
XUMHYECKHI COCTaB pacTEeHUU U 6 6 OIIK-1
Ka4decTBO ypokas. Posb
OTAEJILHBIX 2JIEMEHTOB IUTAHHs B




KU3HCACATCIIBHOCTHU paCTeHI/Iﬁ

2.2

[TocTtynmenue SJIEMEHTOB
NUTaHUusi B pacTeHus. BiusiHue
YCIIOBHM BHEILIHEW cpenbl Ha
MOCTYTJIEHUE IMATATEIIBHBIX
BEILIECTB.

OIIK-1

2.3.

ConepxaHue OCHOBHBIX
3JIEMEHTOB IIUTAaHUS B IOYBE U UX
JOCTYIIHOCTb JUISI paCTEeHUH.

OIIK-1

Arpoxumu4yeckKkue CcBOHCTBA o
ILJIOZOPOHE MOYB

12

14

3.1,

CocTaB IMOYBHEI.

OIIK-1

3.2.

[lornmotutensHass  CIIOCOOHOCTH
IIOYB B CBSI3M C [HUTAHUEM
pacTeHui u IIpUMEHEHUEM
YJIOOpEHUA.

OIIK-1

3.3.

AFpOXI/IMI/ILIeCKaH
XapaKkTepucrtuka OCHOBHBIX THIIOB
ITO4YB, XUMHYCCKAasd MCIIMOpallus.

OIIK-1

JluarHoCTHKA MUATAHUS
PAaCTeHHH H Ka4YeCTBEHHbIH
aHaJu3 ya100peHH M

12

4.1.

ITouBeHnHas JAUArHoCTuKa
nuTaHus. PacTturenpHas
JHUArHoCTHUKaA IMIUTAaHMA.

OIIK-1,
I1K-6

4.2.

Ormpenenenue coep>xaHusi B
OYBE MOABIKHBIX (popM a3oTa,
bochopa u xanus

OIIK-1,
I1K-6

4.3.

PacniosnaBaHue MHHEPaIbHBIX
yIOOpEeHU .

OIIK-1,
TTK-6

KonTponpHas padota

18

18

OIIK-1,
IIK-6

Bcero 3a 6 cemecTp 4

60

72

CemecTp 6

Yaoopenus 2

26

32

Knaccudukanus yInoOpeHuid. | 2

ITK-6




OcHOBHbBIC CBOMCTBa yIOOpPECHUH.

5.2. | A3oTHbIe ynoOpeHus. 5 6 2 MK-6
docdopHbIC ynoOpeHHs.
5.3. | Kanuiineie ynoopeHusi.
KommnekcHble U 2 6 8 IIK-6
MHUKPOYTOOpEHU .
5.4. | 3HadeHHEe OpPraHuYECKHUX
y1106pevHHI/I B IOBBILIEHUU 4 4 K-6
YPOXXalHOCTH C/X KyJIBTYp U
COXPAaHEHUHU IIONOPOAUsl [I0YB.
5.5. | OcHOBHBIE BHIBI OPTAHUYECKUX
yA0OpeHUui 1 0COOEHHOCTHU UX 4 - [TK-6
MIPUMEHEHUSI.
6. Cucrema NpHMeHeHHs 4 25 31
yaoOpeHuii
6.1. | IlorsaTue o cucrteMe IpUMEHEHUSA
ynobpenuii. OCHOBHBIE OIIK-1,
5 7
MIPUHIIUITHI Pa3pabOTKH CUCTEMBI [TK-6
yInoOpeHuii B ceBooOOpoTE.
6.2. | IIpuembl, CpOKH H CIOCOOBI OIIK-1,
BHECEHMUSI yTOOpeHUH. 3 S [IK-6
6.3. | Onpenenenue [03 YyHOOpeHHH
non OCHOBHBIE CEeITBbCKOXO- OITK-1
3SIHCTBEHHBIE KYJIbTYypbl. METOIBI 4 6 10 K-6 ’
pacdeta HOpPM yIOOOpeHHH B
ceBOOOOpOTaX.
6.4. | YnobpeHrne OCHOBHBIX s s OIIK-1,
CENbCKOX035IMCTBEHHBIX KYJIBTYP. I1K-6
6.5. | OkoJyoruyeckue ACTCKThI OIIK-1,
" = 4
MIpUMEHEHH s yT1OOpeHHUH. I1K-6
KypcoBas pabora 36 36 OHHII<<_ -61 ’
[K-1,
DK3aMcH 9 9 OHK- 6
Bcero 3a 6 cemecTp 8 96 108
HToro mo fMcUUNJINHE 16 | 156 | 180




IMpumeyanue: JI — nexknuu, JI3 — maboparopHble (ceMuHapckue 3aHATHs) 3aHsaTus, CP —
caMoOcCToOsITeIbHas padoTa

VYyeOHas ACATCIIBHOCTD COCTOUT Hu3 J'IeKHI/If/'I, J'[a60paTOpHI>IX 3aH$ITI/II‘/'I,

KOHTPOJIBHOU paboThl, KypCOBOU pabOThI, CAMOCTOSATEIBHONW PaOOTHI, FPYNIIOBBIX
KOHCYJIbTAL[UM.

3.1.Conep:xkanune oTAe/JbHBIX Pa31ejiOB H TeM

Pazgen 1. BBoaHbIH

Tema 1.1. Beeoenue. IIpeomem, memoosl, yeau u 3a0auu OUCUUNTIUHBL.

MecTO OUCHUIUIMHBEI B CHCTEME BBICHIETO IPO(PECCHOHATIBHOIO OOpa30BaHUsS IO
HalpaBJICHUIO IOATOTOBKU «ArpoHOMHsA». llpenmer, OOBEKTB, LeEIH U 3aladH
JUCLIMILINHBI, €€ CBs3b C IPYTUMHU HayKaMHU.

Tema 1.2. Hcmopusa pazeumusn azpoxumuu ¢ mupe, Poccuu, Cubupu

Kparkass vcTopusi pa3BUTHS YUYEHHS O NHUTAHUHM PACTEHHN M MPUMEHEHUH YIOOpEeHHI.
Pone 3apyOeXHBIX W PYCCKHX YYCHBIX B pPa3BUTHH arpoxXuMHH. DOHU3HOJIOTO-
OMOXHMMHUYECKOE HampaBiieHue, cozjgaHHoe akagemukom JILH. IIpsHMIIHUKOBBIM.
JlocTrKeHUsI COBpEMEHHOW arpoOXUMHUH.

Paznen 2. IluTaHue pacTeHHH M IYTH €ro peryjiupoOBaHHUA

Tema 2.1. Iomsamue o numanuu pacmeHuiu. XuMUYECKUU COCHIA6 PACMEHUU U

Kauecmeo yposicas. Ponb omoenbHbIX I1eMEHMOE NUMAHUA 8 HCU3HEOeAME/LbHOCMmU
pacmeHui

I[TousiTve o 1nATaHUKM. ABTOTPO(HBIH TUNM MNHUTAHUSI. XUMHUYECKUE DJIEMEHTEH,
HeoOxomuMele pactenusM. ComepikaHre OCHOBHBIX 3JIEMEHTOB B pacTeHusiX. [loustue o
MaKpO-, MUKDPO- U YJIBTPaMHUKpPO3JIeMeHTaX. POk 31eMEHTOB B MUTAHHH PACTCHHH.

Tema 2.2 ITocmynienue 31eMeHMO8 RUMAHUA 6 pacmenus. Bausawue ycnosuu
6HelH el cpedbl HA NOCMYNIEHUE NUMAMEIbHbLX e ECME.

DBONIOLUS U MpCACTAaBJIICHHEC O TOCTYIJICHUH ITUTATCIIbHBIX BEIICCTB U HX YCBOCHHHU
paCcTCHUAMMU. I/ICTOpI/ISI pasBuTHs BOIIpOCa O MeXaHu3MaxX IMNOCTYIIIICHHA 3JIEMEHTOB.
q)OpMI)I, B KOTOPBIX PACTCHHA IMOTJIOMAIOT IMHUTATCIBHBIC SJIEMCHTEI. I/I36I/IpaTeJ'[LHOCTI>
IIOIJIOIICHHUA. Teopm{ NMEPECHOCUYMUKOB U HOHHBIC HACOCHI.

Bnusiaue KOHLOCHTpAaluu IIMTATCJIBbHOI'O pacTBOpPAa, COOTHOLICHHUA MakKkpo- u
MHUKPO3JIEMEHTOB B MUTATCJIbHOM PaCTBOPE, BJIQ&JKHOCTH IIOYBBI, adpanuu, CBETA, TCIlJI4,

peakiuu cpenbl, GU3NOJOrHYeCKON PEeaKUMK COJIEH U IIOYBEHHBIX MUKPOOPTaHU3MOB Ha
[IOCTYILIEHHNE NIUTATEIbHBIX BEIIECTB B PACTCHUS.



Tema 2.3. Cooleprcanue OCHOBHbIX 3IIEMEHMOE HUMAHUA 6 HNoO4Y8e U UX
00CHMIYRHOCHIb 0151 PACMEH U,

BanoBoe coxepxkanme u ¢GOpMBI azoTa B Mmo4YBe. [Ipomeccsl MHHEpATH3ALUH
OpPraHM4YecKOro BellleCTBa, aMMOHUGQUKaUMs, HUTpUHUKAUS U JACHATPUDHUKALISL.
A3zotdukcanus B nmoue. Comeprxanue U ¢GopMel Gochopa B mouse. Poilb XUMHYECKOIO
MOIJIOILIEHUsI B MPEBpAIlEeHUSIX U IMOABIXHOCTU (ocdopa B IMOYBE, JOCTYIHOCTH €ErO
pacteHuaM. ConepxaHue U GOpPMBbI KaJIUS B ITOYBE, TOCTYITHOCTh €r0 PaCTeHUSIM.

Paznen 3. ArpoxuMuuYecKHe CBOHCTBA U MJIOAOPOJIHE MOYB
Tema 3.1. Cocmae noueésl.

Ponb raszoBoi, >KUIKOH U TBEpHOOU (a3bl MOYBHI B MUTAHUM PacTeHUM U TpaHcHopMaluu
ynoOpenuii. MuHepanbHasi U OpraHU4YecKass 4acTH MOYBBI KaK HCTOYHUKH 3JIEMEHTOB
MATAHUS I PACTEHUN.

Tema 3.2. IloznomumenbHas CNOCOOHOCHIb NOYE 6 C8A3U C NUMAHUECM PACMEHUI U
npumeHeHuem y0oopenui.

BHIOBI TOTJIOTHTEIBRHOM CIIOCOOHOCTH IO0YB, UX POJb BO B3aWMOJSUCTBUU MOYBBI C
yIOOpEeHUsIMH W B MUTAHUM paCTeHUi. 3HA4YCHUE KOJUIOMIHOW (paKIuyu NOYBEl B
nporeccax B3auMOAeHCTBUSI ITIOYBBL C YAOOpEeHUsAMH U pacTeHUusIMH. COCTaB U CTpOEHHE
IIOYBEHHOrO MOIJIOMIAOIIEr0 KOMIUJIEKCa, POJIb B IHTAHUM PACTEHUM WU MpeBpallleHuu
yaoOpenuii. Peakius mo4s, ee pojib B MUTaHUHA pacCTeHHH. BUIBI KUCIIOTHOCTH I1OYBEI.

Tema 3.3. Azpoxu.uuuecxaﬂ XaApaKkmepucmuKa OCHOBHbIX MUNOEB NOHE, XUMUUECKAA
menuopauus.

XapaKTepI/ICTI/IKa OCHOBHBIX THUIIOB IIOYB IO IIOKa3aTeJsIM IIOYBCHHOI'O IIJIOHOPOOUsI: ITO
COOCPXXAaHHUID TryMyca, CTCII€CHHM HAaCbIIICHHOCTH IIOYB OCHOBaHHsIMH, COIOCPKAHHIO
BAJIOBBIX H ITOABHXXHBIX q)OpM InUTaTeJIbHbIX BCIICCTB. XumMudeckas MEJIAOpanus IMO4B.

Pa3znen 4. J[MAarHoCTHKA MHUTAHUSI PACTEHUH M KadyeCTBeHHBbIH aHAU3 y100peHUu M

Tema 4.1. I[loueeHHas OUACHOCMUKA NUMAHUA. Pacmumenvnas OuUaZHOCMUKA
RUMAHUA.

3HaueHWe M TPUHIUNBI [TOYBEHHOW JWArHOCTUKU. METOIBl ONpEleeHHs B IOYBE
HOABIDKHBEIX (GopM aszoTa, Pocdopa u kamua. OO0eCHEeUEeHHOCTh IOYBBI MOABUXHBIMU
3J€MEeHTaMU NUTaHUs. 3HAaY€HWE W TPUHIUIBI PACTUTCIBHOW MTUArHOCTHKH IHTAHHULA.
BusyanbHas ¥ XAMHYECKasi TUarHOCTUKa. DKCIIEPECC-AUMarHOCTHKA.

Tema 4.2. Onpedenerue codeprcanus ¢ nouee NOOGUIICHLIX hopm azoma, hocghopa
U Kadausa



MeTonbl omnpeneneHuss B pPa3IMYHBIX THMax [MOYB TOJBHXXHBIX (OPM OCHOBHBIX
3JIEMEHTOB IMUTAHHA.

Tema 4.3. Pacnoznasanue MUHEPAIbHBIX YOOOpEHUIL.

IMpuHOUIBEI KAaYeCTBEHHOr0 aHalu3a ynoopenuii. KauecTBeHHbIe peakllud Ha KaTHOHBI H
AHUOHBI, BXOJISIIME B COCTaB YIOOpESHU.

Pazgen 5. VYaoOpenus
Tema 5.1. Knaccugpukauusa yooopenuii. OCHOGHblIe C8OUCMEA YOOOpeH Uil

ITousitue 006 ymoOpenusix. Bunbl u dopmser ynoOpenuii. Kitaccudukamus ymoOpeHHid.
Y noOpeHuss MeCTHbIE W MPOMBIIIIICHHBIC, MUHEPAIbHBIC U OpPTraHUYECKHE, MPOCTHIC U
KOMIIJIEKCHEIE, IIPSIMOTO U KOCBEHHOT'O JIEHCTBHS.

Tema 5.2. Azommusie yooopenusa. @ocghophsie yoooperus.

Knaccudukanms a30THBIX ynoOpeHui#. OcHOBHbIE (OPMBI a30THBIX YNOOpEHHH, HUX
MPOW3BOJICTBO, COCTaB, CBOWCTBAa M INpHUMEHEHHE. AMMHAYHAsA CEJIIMTPA, CEPHOKHMCIIBIN
aMMOHHI, HaTpUEBas U KaJbllUeBas CEIUTpa, KapbaMul.

CocraB u cBoiictBa (ochopHbx ymnoOpenuit. Crnocodsl nomydenusi. Cynepdocdart
IIPOCTOM W IBONHOM, NpEeLUIINTAT, TOMACIUIaK, obechTopeHHBIN hochar, pochopuTHas

Myka. Bzaumoneiicteue ¢pochopubix ynodbpenuii ¢ nmousoii. [Tlocneneiicteue GpochopHBIX
yaoOpeHuit.

Tema 5.3. Kaauiiabie yioopenusi. KomniiekcHbie H MHKPOYI00peHHs.

Knaccubukanus KaIUHHBIX YyIOOOpEHHHM, HX COCTaB, CBOWCTBA H MPHMEHCHUE.
XJIOpHUCTBIN Kaiwil, CHUJIBBHHHT, KaJIWHHBIE COJIM, CEPHOKHCHIBIA Kanuh. 307a Kak
ynobpenne. BzauMozeiicTBue KaJTuHHBIX yIO0OpEHUH ¢ TOYBOM.

[ToHSTHE O KOMILIEKCHBIX YIOOpeHusx (CIOXHBIe, KOMOMHUPOBAHHBIE U CMELIAHHBIE).
DKOHOMUUYECKOE, JKOJIOTMYEeCKOe U arpoTeXHUYECKOe 3HA4YeHWE KOMIJICKCHBIX
ynobpenuii. Crnocobbl MOJydeHUs, COCTaB M CBOWCTBAa KOMIUJICKCHBIX YIOOPEHHH.
AmModoc u muammodoc, KanuiHas ceuTpa, HUTpodoc U HUTpohocka, HETpOaMMOGboc
1 HATpoamMmodocka, Kapboammodoc. Ynobpenus, coaepxanue 00p, mMapraHel, Menb,
MOJIMOJEH, HUHK W IpYyrde MHKpO3JeMeHTH. [IpueMbl 3G (QEeKTHBHOrO MPUMEHEHHUS
MUKPOYIOOpPEHUIA.

Tema 5.4. 3Hauenue opzanuuecKux yo0OpeHUI 8 NOGbIMEHUU YPONCAUHOCHIU C/X
KyJ1bmyp U COXPAHEHUU NI1000POOUsL NOYE.

3HayeHWe IIOJHOTO M MPAaBHJILHOIO HCIOJIB30BAHUS OpPraHUYeCKUX YJNOOpEeHHH B
MOBBIIICHUH YPOIXKAeB CEIbCKOXO3SMCTBEHHBIX KYJBTYP, NOAAEPXKAHUS IIJIOLOPOIHS
[I0YB, a TaKKe YCTOMYHUBOCTH arpos3kocucreM. HerpaguuuoHHBIE OpraHUYECKHUE
ynoOpeHus.

Tema 5.5. OcHnoeHble 6uUObI OpPZAHUYECKUX YOOOpeHull U O0cobDeHHOCmU  UX
npumeHeHus.



Paznen 6. Cucrema npuMeHeHHUS YA0OpeHHIi

Tema 6.1. Ilonamue o cucmeme npumenenHus yooopenud. OcHOGHbIE NPUHUUNDI
paspabomku cucmembsl yOooOpeH Uil 6 cegoobopome.

IlonAaTe U cucTremMe yOOOpeHUH B XO3SMCTBE, CEBOOOOPOTE U IPHU BO3JAEIBIBAHUHU
OTHEJBHEIX CENbCKOXO3AMCTBEHHBIX KYIbTYyp. 3aladd CHCTeMbl yOOOpeHHs. Y CIOBUS H
(aKTOpBHI, ONpeAesIsIoNIMe TIOCTPOSHHE CUCTEMBI YIOOpEHHS.

Tema 6.2. Ilpuemst, cpOKU U CROCOOBL 6HECEHUS YOOOPEHUIL

['omoBele M KajleHJapHble IUIaHbl NpHUMeHeHUs ynoobpenmii. CmocoObl (IomoceBHOE,
IPUIIOCEBHOE W MOJAKOPMKA) M MpHEMbI (pa30dpoc, JOKaIThHOE, 3alacHOe U €XEroHoe)

BHECeHHE yJnoOpeHuil. PanlnoHansHoOe NpuMeHeHHe YOOOpPEeHHUH B Pa3IHYHBIX MTOYBEHHO-
KJIMMaTHYECKUX 30HaX.

Tema 6.3. Onpeodenenue 003 yOoOpeHUll ROO OCHOEHbIE CE1bCKOXO03AUCHEEHHbLE
Kyaemypet. Memoost pacuema HOpM yOoOpenUuil 6 c€60000pomax.

JleficTByrolliee BeIIeCTBO U 03Bl yAOOpeHuii. MeTomsl onpeneneHus 103 y1oOpeHuit Ha
OCHOBE HCIOJB30BaHUS Pe3yJIbTATOB TIOJIEBEIX ONBITOB U  arpOXHMHUYECKOTro
oOcnenoBanus mo4uB. HopmaTuBHbI MeTo. banancoBo-pacyeTHbIE METOIbI.

Tema 6.4. Yo0oOpeHue OCHOBHBIX CENbCKOXO3AUCMEEHHBIX KY1bIMYP.

OCOGEHHOCTH CHCTEMBI YHOOPSHHSI B CHCIUATH3UPOBAHHBIX (3€pHOBBIX, 3€pHO-
IIPOITAIIIHBIX, KOPMOBBIX, OBOIIHBIX U APYTHUX) CEBOOOOPOTAX.

Tema 6.5. DKonozuueckue acnekmovl NPUMeHEHUA YOOOpeHU.

[Iytu mnosbireHus: 3G(PEKTUBHOCTA OCHOBHBIX BHUAOB YyHOOpEHHM. ODKOJIOrMYECKHe
acreKkThl XuMH3auuu 3emieneius. COalaHCHpPOBaHHOE IIPUMEHEeHHEe YyNOOpeHuH —
OCHOBAa YCTPaHEHHS UX OTPULATEJILHOrO IIOCJIeNeHCTBYS Ha TOYBY, PACTEHMM, YeloBEeKa
Y )KUBOTHBIX.

4. YuyeOHo-MeTOAHYeCKOe M HHPOPMALNHOHHOE 00eCIeYeHHE
JAUCHHUMIHHBI (MOAYJIfA)

4.1. CnnMcOK OCHOBHOM JIMTEPAaTyPhl

1. Sromun, B. A. Arpoxumus : y4e6uuk / Bb. A. Sromun, 0. Il. Xykos, B. H.
Ko63apenko. — 2-e u3a., crep. — Cankt-IlerepOypr : Jlanp, 2016. — 584 c¢. — ISBN
978-5-8114-2136-7. — Tekcr : snekTpoHHbld // JlaHb : 3JEKTPOHHO-OMOJIMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/87600

2. Kunun, B.B. Arpoxumus [3/eKTpOHHBIM pecypc] : ydeOHoe mocobue. - Mocksa :

HNH®PA-M, 2019. - 351 c. - (Beiciiee obGpaszosanue: bakanaspuar). - [SBN 978 .?916—
010009-8. - ISBN 978-5-16-101658-9.
URL: http://znanium.com/bookread2.php?book=355402 _ - Qré[ ’



4.2. CnucoK JONOJIHUTE/IbHOM JIUTEePaTypPhI

1. MypaBuH D.A. Arpoxumusi [Te€KCT] : y4eOHUK MJisI CTyH. BbICLI. OOpa3oBaHUS. -
MockBa : Akanemusi, 2014. - 304 c. - (bakanaspuar). - bubnuorp.: c. 298. - ISBN 978-5-
4468-0579-2 : 514,80.

2. Kopsrus, FO. B. ®uzuonorus pactenuit : yaebnoe nocooue / FO. B. Kopsirun, E. T.
Kynukosa, H. B. Kopsiruna. — Ilenza : [I'AY, 2019. — 308 c. — TekcT : 31eKTpOHHBIN
/1 Jlanp : 3JIEKTPOHHO-OUOIHOTEYHAS cucrTeMa. — URL:
https://e.lanbook.com/book/131084

3. Kugun, B.B. Arpoxumus [Tekct]| : yueOHuk / Poc. roc. arpap. yH-T-MCXA um. K.A.
TummupsizeBa. - Mocksa : Ilpocmekrt, 2016. - 608 c. - Cnucok cokp.: ¢. 592. - Cnos. TepM.:

c. 593-598. - bubmumorp.: c. 599. - Ilpun.: c. 600-603. - ISBN 978-5-392-18668-6 :
700,00.

4.3. IlepeueHb pecypcoB HHGPOPMALHMOHHO-TEJEKOMMYHHKALHOHHON CeTH
«AHTEepHET»

Tabmuna 3. [lepeyens uHGOPMAIIHOHHBIX PECYPCOB

Ne HammeHnoBanue Anpec
/1

1. OdurnraneHbIH caiiT Muncensxo3a Poccuu http://www.mcx.ru/

2. ArpapHasi poccuiickasi HHGOPMALIMOHHAs CUCTEMA http://aris.ru/

3: Enuneiii cepBucHbIf nopran MuHcensxosa Poccnu http://service.mcx.ru/Home/Registers

AndRegisters
4. Odunmansusnii caiit ®I'BYH COHIIA PAH http://sorashn.ru
5. OdurnmaneHbIi caliT MUHHCTEPCTBA CEIIHLCKOTO http://www.mcx.nso.ru/
xo3siictea HoBocuObupckoii obmactu

4.4. Meroau4ecKHe YKa3aHUA AJIs 00y4aIOMIHXCS 10 OCBOCHHIO NHCUHUIIHHBI
(Moay10) H CAMOCTOAITEILHOH PadoThI

1. Arpoxumms: MeETONUYECKHE YKa3aHHs Ui J1a0opaTOpPHO-NPaKTHYECKUX 3aHATHH,
CaMOCTOSITENIbHBIX H KOHTPOJBHBEIX pabor / HoBocub. roc. arpap. yH-T, arpoHoM. ¢ax.,
cocT.: A.H. Mapmyies, A.I'. Mutpakosa. — HoBocubupck, 2016. — 39 c.

2. CucremMa NpUMeHEHHsI YIOOOpCHHH B CE€BOOOOpPOTE: METONHYESCKHE YKazaHHUsA s
BBIMTOJTHEHUS KypcoBOH pabGoTel mo arpoxumuu / HoBocub. roc. arpap. yH-T, arpOHOM.
dax., coct.: A.H. Mapmynes, A.I'. MuTtpakosa. — Hosocubupcek, 2015. — 25 c.

4.5. Ilepeyenr HWHMPOPMALHOHHBIX TEXHOJIOTHH, HCNOJB3yeMBbIX MNpH
oCyLIecCTBJCHHH 00pPa30BaTe/ILHOrO Mpouecca Mo AUCHHUILIMHE (MOAY./II0), BKIIOYas
nepeYyeHb JHUIEH3HOHHONO H CBOOOAHO PpAaCHPOCTPAHAEMOro IMPOrpamMMHOIO
oGecnieueHusi ¥ HHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HANIAAHBIX MOCOOHIA

1. Ilpumenenue ubpoBoil GoTokaMepsl IS CbEMKH U IEMOHCTPAIMH MTOCEBOB
CeNIbCKOXO3SIICTBEHHBIX KYyNbTYp, CIHOCOOOB M MallMH Ul BHECEHHsS yIOOpEeHWH,



BHU3YaJIBHBIX IIPHU3HAKOB ,ZICQ)I/IIII/ITa 2JIEMEHTOB IIUTAHUA Y CeJIbCKOXO3SIMCTBEHHBIX

KyJBTYP.

Tabmuma 4. IlepedeHb JHMIIGH3WOHHOTO U

IIPOrPaMMHOI0 00ecTeueHus

CBOOOIHO pacHpoOCTPaHsIEMOro

Ne Haunmenosanue Kon-Bo Tun nuuen3uu umm
/1 KJIFOUei IpaBooOIaaTens
MS Windows 2007 14 Microsoft
2. | MS Office 2007 prof (Word, Excel, Access, 14 Microsoft
PowerPoint)
3. | bpaysep Mozilla FireFox 14 Mozilla Public License

Tabnuna 5. [lepedens mrakaToB (IO TeMaM ), KapT, CTEHIOB,
MAaKeTOB, [Ipe3eHTaluil, QUIBMOB H T.J.

Ne

Tun

HanmeHoBaHue IMpumeyanue
n/n
1. | IlpeszenTanus BBomHas neknusi. ArpOXuMusi — HayKa O 16 cnaiijio
[MUTAaHHU PACTECHUH, IUIONOPOIUH MTOYB H
NPUMECHCHUH yIOOpeHuH
2. | lpesenraums HoBple arpoTeXHHUYECKHAE TEXHOJIOTUH U 31 cnaiiyioB
COXpaHeHHe IOYBEHHOTO II0A0POIHS
3. | [pesenTauus bronorudeckre HCTOYHUKH ONTHMH3ALNA 21 cnaiipos
MUHEPAITEHOTO TUTAHUS
CEJILCKOXO03SIMCTBEHHBIX KYJIBTYP
4. | IlpeseHranus OCHOBHEBIE pe3yIbTaThI U IEPCIIEKTUBBI 15 crmaiimon
arpOXUMHUYECKUX UCCIIENOBAHUM B IIIUTEIBHBIX
CcTallHOHApHBIX onbITax ['eocetn B Cubupu
5. | lpesenrauus OCHOBHBIE aCIIEKThI BO3JEJIbIBAHUS SPOBOM 21 ciatiios
meHunsl B Cubupn
6. | IpesenTanus CocTosiHME U MEPCIIEKTUBBI UCCISOBAHUMN B 18 cnaiimos
JUTUTEJIbHBIX CTAallHOHAPHBIX ONBITAX C
ynobpenusimu B Cubupu
7. | Mpesenrauus CucreMa 3eMJIeIeNTds 110 TEXHOJOTUH npsiMoro | 48 crmaiinos
mocesa
8. | Mpesenrauus ConeprxaHue OCHOBHBIX TUTATEIBFHBIX 24 crmaiiioB
3JIEMEHTOB B IIOYBE U UX JNOCTYIHOCTD I
pacreHui
9. | llpeseHTauus [IyTH mOCTYIJICHUS MUTATEIILHBIX BEIECTB B 14 cmaiimos
pacTeHus
10. | TpesenTauus CoBpeMeHHBIe TPOOJIEMBI OITUMH3ALIUH 15 cnaiimoB
MUHEPAITBHOIO MUTAHUS NIOJIEBBIX KYJIBTYD B
semutegenun Cubupu
11.| Kaptsl ATpOXHMHYECKHE KapTOrPaMMBbI 6omee 30 mmT.
12.| ®otorpaduu ®oTorpapuu NOCEBOB CEILCKOXO3IHCTBEHHBIX | Oosee 50 mrT.

KYyJIbTYp U TEXHUKHU, IIPEACTABICHHBIX HA
€)XXEeroTHOM MepoIpusaTHH JleHb Mo
Hosocubupckoii obnactu




5. OnucaHue MaTepUaIbHO-TEXHUYECKOUN 0a3bl

Tabnuna 6. [lepedeHb HCTOTB3YEMbBIX TTOMEICHUN:

Ne Tun ay nuTopumn INepeuens obopynoBaHus
ayJUTOpUH

J-327 AynuTtopust ais MOoHOGIOK, MyJIETUMEIUHHEIN IPOEKTOP, IKpaH, JOCKa
3aHATHH JEKIHUOHHOTO | ydebOHasi, BpIxo B MIHTepHET
THIIA

J-118 AynuTopust nns [TepenocHo#t MpoexTop, HOYTOYK, IKpaH.
3aHaTHH cemMuHapckoro | Komopumerp KOK-2, BeITsKHOHN mIKad, BCTPAXH-
THIIa, TabopaTOpPHO- BaTellb, JIEKTPOHHBIE BECHI — 2 IIT., OAHU BOJISTHBIE
IPaKTUYECKUX 3JIEKTpUYECKUE — 2 MIT., JabopaTopHas Mmocy/a,
3aHSATHH, TEKYIIEero peaKTHUBBI, JOCKa y4eOHas1, 00pa3Lbl MOYB, MUHE-
KOHTPOJISI U PaIBHBIX U OPraHUYECKUX yIOOpEeHMUil.
IIPOMEXYTOUYHOH
aTTeCTalluH

J1-407 Aynuropus s KoMmnrerotepssiit kinace (11 KOMOBIOTEPOB), IMAKET
CaMOCTOSITeIbHOU NpHKJIagHbIX IporpamM (OnepanuoHHas cucTeMa
paboThI, KYpCOBOrO Windows XP Professional, MS Office 2003 Profes-
MMPOSKTUPOBAHUS, sional, Dr. Web).
BBITTOJTHEHUS
KYPCOBBIX U
BBIITY CKHBIX
KBaTA(UKAITAOHHBIX
pabot

6. Ilopsimok arTecTalUH CTYASHTOB MO JHCLHHMIIJINHE

JInss arTecTaliMl CTYJICHTOB 1O JUCHHIUIMHE MCHOJb3YyeTCA TpagullMOHHAs
OaNTbHAasA cUcTeMA.

CI)opMa aTTeCTalliid — JK3aMCH. CTy,I[eHTI:-I OTBCYHAIOT IIO 6I/IJ'I€TaM, B Ka>XIOM H3

KOTOPBIX €CTh BOIIPOCHI U3 Pa3HbIX pa3aeIOB KypcCa.

TGK)’U_[I/II\/’I KOHTPOJIb MMPOBOAUTCA IIYTEM YCTHOI'O OIIpocCa C LEJIbIO YyCTAaHOBJICHHS

YPOBHA OBJIAACHHUA CTyA€HTAMH y‘—Ie6HI>IM MaTepHaJiIoM B TCHCHHUE CEMECTPA.

HpOMC)K}’TO‘-IHBIﬁ KOHTPOJIb - OLICHKa YPOBHS OCBOCHHUSA MaTe€pHalia 110 pasaciiaM

JTUCHHUIIIIHHEBI IIPOBOAUTCA B BUAC KOHTPOJBHBIX pa60T.




7. CornacopaHue padoueil mporpaMmmabl

CooTBeTcTBYeT y4eOHOMY IIJIaHy, YTBEpX)ICHHOMY YueHbiM coBetom ®I'LOY BO
Hosocubupckoro 'AY, npotokon ot « 30 » mas 2019 r. Ne 5

Pabouas nporpamma oOCykaeHa U yTBEPIKICHA
Ha 3acenanuu Kapeapbl

IPOTOKOJI OT « 07 » urions 2019 r. Ne 9/1

3aBenyromuit kadhenpoii moYBOBENEHHS, x J
arpOXUMHH U 3eMJIeIeIIUs \f‘ﬂég Mapwmynes A.H.
(110JDKHOCTB) MOIMHCEH / y DO

Hpez[ce,aarenb y‘Ie6HO—MeTOIII/ILIeCKOI‘O

7 A
coBeTa (KOMHCCHU) % / Hob6psuckas C.JL

(IOJKHOCTB) MOANHCE DHO

Pabouass mnporpammMa oOCy»XIZe€HAa HW COOTBETCTBYET Y4YeOHOMY ILIaHy,

yTBepKIAeHHOMY YueHbIM coBeToM @I'BOY BO HoBocubupckoro I'AY, mpoToOKoJ OT «_
» 20 1. Ne

M3meHeHuit He TpeOyeTcss/u3MeHeH s BHECEHBI B pa3ieii(-bl):
HY>KHOE TMOIYePKHYTh

IMpencenarens y4eOHO-METOINHIECKOTO
coreTa (KOMUCCHH )

(TOMKHOCTB) TTOITUCH ()5(0)

PabGouas mporpamMma OOCYXA€Ha U COOTBETICTBYeT yueOHOMY IIaHY,

yrBepxaeHHoMy YueHbIM coBeToM ®I'BOY BO HoBocubupckoro I'AY, mpoTOKOII OT «_
» 20 r. No

NsMmenenuii He TpeOyeTCs/U3MEeHEHUSI BHECEHBI B pa3aesi(-bl):

HYKHOE€ MOIYEPKHYThH

[Ipencenarens y4eOHO-METOAUIECKOTO
coBeTa (KOMUCCHH)

(JTOKHOCTB) TOAIHUCH [2)5(0)




