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1. EJIb OCBOEHMA JUCIIUITJIMHbI

Hucuunnuna «HCTpyMEHTaIbHBIE METOJIbI  MCCIEJOBAaHUS» BXOJUT B MpPOrpaMmy
Maructparypsl «MHTerprpoBaHHas 3aniuTa pacTeHui» no HanpasiaeHuto 35.04.04 «ArpoHoMusi»
U u3ydaercs Bo 2, 3 cemectpax 1, 2 KypcoB. Juciumiuny peanuszyer ArpoOHOTEeXHOIOTHIECKUI
JenapTaMeHT. JIMCIUIUIMHA COCTOMT M3 5 pa3/iesioB M 6 TeM M HampaBicHa Ha u3ydeHre modern
instrumental research methods used in agriculture.

Ienpro ocBoenus aucuuiunabl sBiasercs formation of a highly qualified specialist with
theoretical knowledge and practical skills in modern innovative technologies in agricultural
production.

2. TPEBOBAHMA K PE3YJIbTATAM OCBOEHUMA JUCIUITJIMHDbI

OcBoenne aucuuIUIMHbl «MHCTpYMEHTaJIbHBIE METOIbl HCCIICAOBAHUS» HANpPABICHO Ha
(bopmupoBaHre y 00yJarOmuUXCcs CIEAYIONIMX KOMIIETCHIUH (YaCTH KOMITETEHIIUN )

Tabnuya 2.1. Ilepeuenv komnemenyutl, Gopmupyemvix y 00yYAOWUXCL NPU OCBOEHUU
OUCYUNTIUHBL (Pe3VTbmambvl 0C80EHUS OUCYUNTIUHDL)

I/IHZ[I/IKaTOp])I JOCTHIKCHUS KOMIICTCHIUHN

Iudp Komnerennus N
(B paMKax JaHHOW NUCUMUTUIMHBI)

Cnoco0eH ocyIecTBIsATh
KpUTUYECKUI aHaIu3
MpoOJIEeMHBIX CUTYalUil Ha VK-1.2 Mcnone3yeT CUCTEMHBIH HOIXO AT peIeHHS
OCHOBE CHCTEMHOTI'0 IIOJIX0/1a,  |TIOCTAaBJICHHBIX 33134,
BBIpa0aThIBaTh CTPATETUIO
JIeWCTBUN

YK-1

CnocobeH pemars 3a/1a41
pas3BuTHsl 00nacTu
npodeccHoHAIBLHON
OIIK-1 JESITSIILHOCTH 1 (VTN )
OpraHM3aliy Ha OCHOBE aHAIIN3a
JIOCTHXXEHUH HAYKH U
MIPOU3BOJICTRA,

OIIK-1.1 leMOHCTpHUPYET 3HAHUE OCHOBHBIX METOJIOB aHAIN3a
JIOCTHXEHUH HAYKH U TIPOU3BOJICTBA B arpOHOMMU;

CriocobeH UCcnob30BaTh
COBPEMEHHBIC METO/IbI PCHICHUA
3aga4 npu pazpabotke HOBbIX  |OIIK-3.1 AHanu3upyeT MeToasl M CIIOCOOBI pelIeHns 3a1ay 110
TEXHOJIOTUH B pa3paboTKe HOBBIX TEXHOJIOTHI B arpPOHOMMUU;
poeCCHOHATBHOM
JESITebHOCTH;

OIIK-3

Cnoco6eH nMpoBOJNUTH HAy9YHbIE

uccnenoBanus, ananu3upoarh |OIIK-4.1 AHanu3upyeT METOBI U CITIOCOOBI PeIICHHS
Pe3yJIbTAaThl M TOTOBUTH OTYETHBIE |HUCCIIEJ0OBATEIbCKUX 3a/1a4;

JIOKYMEHTBI;

OIIK-4

Cnoco0eH BIajeTh
HHCTPpYMEHTapHeM padoThI ¢
OOJIBIIMMH MacCHBaMH
CTPYKTYPUPOBAHHOMU U
HECTPYKTYpPUPOBAHHOMI
MHPOPMAIINH, UCTIONb30BaTh
coBpemenHbIe IH(possie MeToas! |OIIK-7.2 Mcnons3yeT coBpeMeHHbIe IH(POBBIE METO/IBI
OIIK-7 00paboTKH, aHaNIN3a, 00paboTKH, aHANK3a, HHTEPIIPETAIINN U BH3YyaIH3aluHN JTaHHBIX C
WHTEPIPETANNHI U BU3yalU3allH |[EIbI0 PEIICHHUS TOCTABICHHBIX 3a/1ad;
JIAaHHBIX C LEJIBI0 PELICHUS
MOCTaBJICHHBIX 3aJja4
npodeccroHanbHON U HayYHO-
MCCIIeI0BaTEIbCKON
JIeITeIIbHOCTH B 00J1aCTH
arpoOHOMUU




I/IH}II/IKaTOPLI JOCTHIKCHHUSI KOMIIETCHIINHN

In Komnerennus o
bp 1 (B paMKax JaHHOUW TUCUUTUIMHBI)
CriocobeH pa3zpabaTsIBaTh
MK-2 METOJUKH [IPOBEIECHUS [IK-2.2 [TpumeHseT COBpEMEHHBIE BUJIbI U METOJUKH IPOBEACHUS

OKCIIEPUMEHTOB, OCBaNBaTh
HOBBIC MCTOABI NCCIICAOBAHUA

Ha6J’IIOI[eHPII>i 1 YYC€TOB B ITOJIEBBIX OIIBITAX;

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO

JucuuiuinHa «HCTpyMEHTaIbHbIE METOJbl MCCIEI0BaHMS» OTHOCUTCS K 00s3aTelbHON
yactu 0110ka 1 «/lucuuniamnsl (Moaysr)» 00pa3oBaTeNbHOM MPOrpaMMBl BBICIIETO 00Opa30BaHMS.

B pamkax oOpa3oBaresbHOM HpOrpaMMbl BbICHIETO OOpa30BaHUS OOYydaIONIMECs TaKKe

OCBAaWMBAIOT JPYrHe€ JTUCHUIUIMHBI  W/WIUM  TPAKTUKH, CIOCOOCTBYIOIIHUE  JIOCTHIKEHHUIO
3aIUJIJaHUPOBAHHBIX  PE3YJIbTATOB  OCBOCHUS JAUCUUIUIMHBI  «MHCTpyMEHTAJIbHBIE  METOJbI
HUCCIIETOBAHU .
Tabnuya 3.1. Ilepeuenv komnonenmos OII BO, cnocobcmeyrowux oOocmudiceHuro
3aNIAHUPOBAHHBIX PE3YIbMAaAmo8 0C80EeHUS OUCYUNTIUHB]
IIpenmecTByOmue Mocaenyrommue
g Haumenopanue Hcpﬂ):'[ﬂﬂﬂblyMOm JI uc nnnnill}ll,l/;auo JIA
P KOMIEeTEHIIMH et *ﬂy ’ et *ﬂy ’
NPAKTHKHU NPAKTUHKHU
Manuscript Design**;
CrI0COBeH OCYILECTRIATE Information Technology; Scientific research work;
Yo Pest Risk Analysis**; Undergraduate practice /
KPUTHUYCCKUHN aHAIIN3 .
MPOBIEMHBIX CHTYAIMH Ha Forecast of Development of Hpe}:[;_[I/IHJ'ION{HaSI MPAKTHKA;
VK-1 p Agricultural Pests and Diseases**; | Plant immunity;
OCHOBEC CHCTCMHOI'O . . .
History and methodology of Biotechnology in Plant
MOAXO0/a, BEIpabaThIBATh L e : .
CTDATCIIIO TCHCTBHI scientific Agronomy; Protection;
P a Scientific research work;
Crnoco0eH permarth 3a1a4u .
awmﬁﬂ o6naCTIf Scientific research work;
P . Scientific research work; Biotechnology in Plant
poeCCHOHATBHOMI ial Di . L
OIK-1 JeATEBHOCTH 1 (WITH) Bacter_la Diseases; Protection; _
Information Technology; Plant Quarantine;
OpraHu3anuM Ha OCHOBC . i
M Plant immunity;
aHaJIn3a JOCTHIKCHUHN HAYKHU
1 MPONU3BOJICTBA,
Crioco0€eH HCII0JIb30BaTh
COBPEMCHHBIC METO/IbI
SIICHUS 33124 [PpU Scientific research work; -
p Aat 1ip 4 ’ Scientific research work:
OIIK-3 pa3paboTke HOBBIX Information Technology;
TEXHOJIOTHUI B
poeCCHOHATBHOMI
JEATENIBHOCTH;
Plant Quarantine;
Biotechnology in Plant
CriocobeH mpoBOANTH .
. . . Protection;
HayYHbIEC UCCIJICTOBAHMS, Bacterial Diseases; . .
o . Plant immunity;
OIIK-4 aHAJIM3UPOBATH PE3YJIbTATHI Scientific research work; L .
Scientific research work;
U I'OTOBUTH OTYCTHHBIC -
Undergraduate practice /
JIOKYMEHTHI, .
Hpe}:[,HI/IHJ'IOMHaH IMpaKTHUKa;
CrniocobeH BaieTh
HH MECHTapHUEM paOOTHI C .
CTPYMeHTap pado Information Technology; L )
GOJIBIIMMH MAaCCUBAMH L ! Scientific research work;
OIIK-7 Scientific research work;

CTPYKTYPUPOBAHHOMU U
HECTPYKTYPUPOBAHHOMI
MHPOPMAIINH, NCTIOIH30BaTh




HIudgp

HanmeHnoBanue
KOMIIETEHIIUH

IIpenmecrByromue
AUCHHUTIIUHBI/MOAYJIH,
NPaKTHKH*

Mocaenyromue
JUCHMITHHBI/ MOAYJIH,
NPaKTUKH*

COBpEMEHHBIC ITI(PPOBHIE
MeTOJBI 00paboTKH,
aHAJIN3a, HHTEPIPETAlUH U
BU3YalIM3al[M1 JaHHBIX C
LETBI0 pelIeHHs
MOCTaBJICHHBIX 3a/1a4
npoQeCCUOHANTBHOM U
Hay4HO-HCCIIEI0BATENBCKOM
JIeITeIbHOCTH B 001acTH
arpoHOMHH

IK-2

Cnoco6eH pa3pabaTbIBaTh
METOIHMKHU POBEACHIUSI
9KCIEPUMEHTOB, OCBAHBATh
HOBBIE METOBI
HCCIICI0BAHUS

Scientific research work;
Molecular Methods of
Diagnostics**;

Scientific research work;
Plant Quarantine;
Biotechnology in Plant
Protection;

Plant immunity;

* - 3aMONHSACTCS B COOTBETCTBHUH ¢ MaTpuieii kommnerenuii u CYII OI1 BO
** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFbEM JUCHUILIVNHBI U BUJIbI YYEBHOM PABOTHI

OO1m1ast TPYA0EMKOCTh AUCHUILTUHBI «THCTpYMEHTAbHBIE METOJIbI UCCIICAOBAHMS COCTABIISET «5» 3a4ETHBIX CTUHHII.
Tabnuya 4.1. Buowl yuebHOU pabomuvl no nepuooam 0cC80eHUsi 0OpA308amMenbHOlU NPOSPAMMbL BblCUEe20 00paA308aHUst Olsl OYHOU (HOopMbl
0OyueHusl.

Buj yueOHoii padoThI BCETIO, ak.u. > Cemectp(-b1) 3

Koumaxmmnas paboma, ax.u. 87 36 51
Jlexrun (JIK) 29 12 17

Jlabopartopusie pabotsl (JIP) 0 0 0
IMpaktryeckue/cemunapckue 3ansatus (C3) 58 24 34
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 58 28 30
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 35 8 27
Oo0mast TpyA0eMKOCTb M CHUIITHHBI aK.4. 180 12 108

3a4.e/. 5 2 3




5. COAEPKAHUE JTUCIUIIJIMHbI

Tabauya 5.1. Codepoicanue oucyuniunvl (MoOYas) no 8U0am y4eonol pabomoi

Homep HaumenoBanmue pazaesna Bian .
HaunmeHnoBanue TeMbl Copep:xaHue TeMbl yueOHoit
pasaeia JTUCHHNJIMHBI -
padoThl
Classification of instrumental methods for the
study of environmental objects, sampling, Classification of instrumental methods for the study of
Paszen | |General provisions 11 sample prgparatlon, separation ar)d_ _ enwronme_ntal objects, sampllng,_ sgr_nple preparatlon,_separatlon and JIK, C3
concentration, measurement (definition), data |concentration, measurement (definition), data processing,
processing, conclusions and report, conclusions and report, presentation of chemometrics
presentation of chemometrics
Theoretical foundations of the atomic emission Theoretical foundations of the atomic emission spectrometr
spectrometry method, radiation sources used in - - . on sp y
. 7 method, radiation sources used in atomic emission spectrometry,
atomic emission spectrometry, spectrometers X e L
2.1 . o o spectrometers for atomic emission spectrometry, possibilities of the | JIK, C3
for atomic emission spectrometry, possibilities . - :
; . atomic emission spectrometry method for the analysis of
of the atomic emission spectrometry method . ;
. . . environmental objects
for the analysis of environmental objects
Atomic absorption Theoret_lcal foundations of the atomic _
Paznen 2 absorption spectrometry method, the device of
spectrometry . ;
atomic absorption spectrometers, the
possibilities of the atomic absorption international standard 1SO 9855, determination of heavy metals in
2.2 |spectrometry method, water analysis by atomic |soil in accordance with with the international standard 1SO 11047, JIK, C3
absorption spectrometry, air analysis by atomic |food analysis, analysis of biological samples
absorption spectrometry, atomic absorption
method for determining lead in air in
accordance with the international standards
Infrared spectro_scopy, ultraviolet spectroscopy, Infrared spectroscopy, ultraviolet spectroscopy, nuclear magnetic
nuclear magnetic resonance spectroscopy, gas- resonance spectrosco as-liquid chromatography, high-
Paspmen 3 | Spectral analysis methods 3.1 |liquid chromatography, high-performance pectroscopy, gas-liq grapny. Nig JIK, C3
A performance liquid chromatography, mass spectrometry, chromato-
liquid chromatography, mass spectrometry,
mass spectrometry
chromato-mass spectrometry
Theoretical foundations of electrochemical Theoretical foundations of electrochemical analysis methods,
analysis methods, potentiometry, voltammetry, |potentiometry, voltammetry, possibilities of electrochemical
Electrochemical methods of possibilities of electrochemical methods for the | methods for the analysis of environmental objects, determination of
Pasnen 4 4.1 |analysis of environmental objects, the mass fraction of nitrate ions in plant products, fruit and JIK, C3

analysis

determination of the mass fraction of nitrate
ions in plant products, fruit and vegetable
processing products, feed, compound feeds and

vegetable processing products, feed, compound feeds and feed raw
materials by potentiometric method, determination of the mass
concentration of vitamin C in fruits and berries by voltammetric




Homep HaumenoBanue pasaesa Bux .
pasjea MCHHILTHHDI HaumMmeHoBaHHue TeMbl Conepma}me TEMBbI yqeﬁﬂon
padoThr*
feed raw materials by potentiometric method, |method, determination of iodine in food products and food raw
determination of the mass concentration of materials by the voltammetric method
vitamin C in fruits and berries by voltammetric
method, determination of iodine in food
products and food raw materials by the
voltammetric method
Theoretical foundations of chromatography as
a method of separation and determination of Theoretical foundations of chromatography as a method of
chemicals, gas-liquid chromatography, high-  |separation and determination of chemicals, gas-liquid
Pasnen 5 |Chromatography 5.1 |performance liquid chromatography, ion chromatography, high-performance liquid chromatography, ion JIK, C3
chromatography, mass spectrometry, chromatography, mass spectrometry, chromato-mass spectrometry,
chromato-mass spectrometry, determination of |determination of essential oils, determination of anions.
essential oils, determination of anions.

* - 3anonuseTcs Toiabko mo OUHOW dopme oOyuenus: JIK — nexyuu,; JIP — nabopamopusie pabomul; C3 — npakmuueckue/ceMunapcKue 3aHamusl.




6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropun

OcHaleHue ayauTopun

Cneuuajau3upoBaHHoOe
yueOHoe/1a00paTopHoe
obopynoBanme, I1O u
MaTepuabl 1J1s1 0CBOCHHSA
AUCHUTLTAHBI
(mpu HEOOXOTUMOCTH)

Kommiekt

CIIeIUATTU3UPOBAHHOMN
MeOeln; TEXHUYCCKHUE
Cpe/CTBa:
MYJIbTUMEIUMHBINA
AyauTopus Juisl IpOBEICHUS 3aHATUI npoekTop EPSON EB-965,
JIEKLIMOHHOI'O TUIIa, OCHAILLEHHAs Hoyt6yk ASUS F9E Core 2
JIekumoHHas KOMILUICKTOM crienrain3upoBanHon Mmedenu; | DUO T5750, koMnbloTepHl,
JIOCKOM (9KpPaHOM) U TEXHHUYECKUMU HMMEETCS BBIXOJ B
CpeICTBaMH MYJIbTHMEINA TPE3CHTALIUN. uHTepHeT. [IporpammHoe
o0ecrneyeHue: MpoIyKThl
Microsoft (OC, maker
0(UCHBIX NMPUIIOKEHU, B T.
y. MS Office/ Office 365,
Teams, Skype)
AynuTopus IS IIPOBEICHUS 3aHATHIA
YAUTOPHA 1 POBCA Kommiext
CEMHUHAPCKOT0 TUIIA, TPYIIOBBIX U .
WHIMBHIYAJIBHBIX KOHCYJIBTAIMH, TEKYIIETO CHCIMAT3UPOBAHTHON
Y y o ’ ym MeOenn; TEXHUUECKHE
KOHTPOJISI U IPOMEKYTOUHOU aTTEeCTallUH, .
CemuHapckas cpenctBa: MHTEpakTHBHBIN
OCHAIIICHHAs] KOMILJICKTOM
. KOMIUIEKC - MHTEPaKTUBHAS
CHelHaTM3UPOBaHHON MeOeIH U .
nocka Triumph Board ¢
TEXHUYECKUMHU CPEJICTBAMU MYyJIbTUMENA
. npoekTopoM Optoma
MIPE3CHTAIINN.
Aynuropus Ui CaMOCTOSITENILHON pabOThI
Tins oOydJaroruxcs (MOXKET UCTIOJIB30BATHCS IS
. | MpOBeEeHNs CEMUHAPCKUX 3aHATUN U
CaMOCTOATEJIbHOM .
KOHCYJIbTAIUI), OCHAIIEHHAsS KOMIUIEKTOM
paboTsl

CreLUaIU3UpPOBaHHON Mebenu 1
KoMnbroTepami ¢ goctynoM B SUOC.

* - ayIUTOPHS JJIsL CAMOCTOSTENbHOM paboThl oOyuaromuxcs ykassiaercs OBA3ATEJIBHO!

7. YYEBHO-METOIMYECKOE
JUCHHUITVIMHbBI

Ocnoenas numepamypa:

1. Instrumental methods of analysis in agricultural research UncTpymMeHTaIbHBIE METO/IBI
uccnenoBanus B arponomuu : education and Methodical Complex / B.Jl. Haropusrii. - Kuura Ha
AHTJIMHACKOM SI3BIKE; SJIEKTPOHHBIE TEKCTOBBIE NaHHbIe. - M. : PFUR, 2013. - 171 c.

2. Instrumental research methods : a textbook / S. A. Korostylev, E. A. Ustimenko, E. V.
Golosnoy [et al.]. Stavropol : SSAU, 2021. 108 p. ISBN 978-5-9596-1805-6. — Text :
electronic // Lan : electronic library system. — URL.: https://e.lanbook.com/book/245774
Jononnumenvnasa numepamypa:

N HNHPOPMAIIMOHHOE

OBECIIEYEHUE




1. Instrumental research methods in agrochemistry : a textbook / S. A. Korostylev, E. A.
Ustimenko, N. V. Gromova [et al.]. Stavropol : SSAU, 2024. 109 p. — Text : electronic // Lan :
electronic library system. — URL: https://e.lanbook.com/book/400229

2. Subbotina, M. G. Instrumental methods for assessing the quality of agricultural
products: laboratory practice : a textbook / M. G. Subbotina. Perm : PGATU, 2024. 44 p. ISBN
978-5-94279-627-3. — Text : electronic // Lan : electronic library system. — URL.:
https://e.lanbook.com/book/420671
Pecypcovl ungpopmayuonno-menekommynuxayuonuou cemu « Mumepremy»:

1. ObC PYIH u croponnue ObC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBAaHHUH 3aKIIFOYCHHBIX TOT'OBOPOB

- DnekTponHo-6ubmoreunas cucrtema PY/IH — ObC PYIH
https://mega.rudn.ru/MegaPro/Web

- OBC «YuuBepcurerckas Oubauorexa onnan» http://www.biblioclub.ru

- OBC IOpaiit http://www.biblio-online.ru

- OBC «KoncynbranT cryfenra» www.studentlibrary.ru

- OBC «3Hanuym» https://znanium.ru/

2. ba3sl JAHHBIX U ITIOUCKOBBIC CUCTEMbI

- Sage https://journals.sagepub.com/

- Springer Nature Link https://link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- Haykomerpuueckas 6a3a manubix Lens.org https://www.lens.org
Yyebno-memoouueckue mamepuanwl 0151 camocmosmenbHol pabomul 00y4arOWUXC NPU
0CB80EHUU OUCYUNTUHBL/MOOYIS*:

1. Kpr J'IeKI_II/Iﬁ IO JUCHUIIJINHE ((I/IHCTPYMGHTaJIBHBIG METOABI UCCIICAOBAHUA».

* - Bce yueOHO-METOANYECKHE MaTepHallbl Ul CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MenarTcs B COOTBETCTBUHU € JEMCTBYIOIUM NOPsAKOM Ha cTpanule aucuuiuinasl B TYHUC!
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