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KpaTkoe BBeieHUE B KypC.
O6urve nmpeAcTaBJEHUs O
CTpecce U aJlanTaluH.

O6bue mnoHaTusda. Crpecc. Aganrtanysa. YCTOWYUBOCTb.
KoHCTUTYyTUBHBIE U WHyLMOe/IbHbIE MeXaHU3MbI
YCTOMYUBOCTU. IJBOJIIOIMOHHBIE, OHTOT€HETUYECKUE U
CpOYHble ajanTaluU. AKTHUBHas W NAaCCMBHAs CTpaTervuu
ajantanuu. O6Le MeXaHU3Mbl YCTOMYUBOCTU. BpeMeHHas
M IPOCTPAHCTBEHHasd  CTPYKTypa  aJalTalMOHHOTrO
npoiiecca. Kpocc-aganTtanus. CnenuasM3vpoBaHHbIe

MeEeXaHHW3Mbl aJallITAllNuH.

MexaHU3MBI a/lanTalluu
pacTeHUH K BBICOKUM
TeMIlepaTypaM U CO3JaHue
TPaHCTeHHbIX
TEPMOTOJIEPAHTHBIX GOPM.

BiusiHMe BbICOKHX TeMIlepaTyp Ha GQU3H0JIOTUYECKHE
NpOLLECCHl PACTEHUH. JBOJIIOLIUOHHbIE MEXAaHU3MBbI
aZlanTalMyi pacTeHUH K BbICOKUM TeMIlepaTypaM.
Perynauus TeMnepaTypbl TKaHe# JIMCTa C TOMOILbIO
TpaHCNMpanyu. besku TensaoBoro mokKa Kak
MOJIEKYJISIpHBIE 1IanepoHbl. Bkaj 6e/1IKOB IIOKOBOTO
OTBeTa B BbDKMBaHUe pacTeHUU. Perysnsanus oTBeTa
pacTeHWH Ha TEeNJIOBOM IIOK. ['@eHbI TENJI0BOTO LIOKA U UX
WCIIOJIb30BaHUE JIJIs1 CO3/IaHUS CTPeCcC-TOJePaHTHBIX
pacTeHUN.

MexaHU3MbI aJlanTaluu
pacTeHUH K BOJHOMY
fedbuLUTY U co3aHue
TPAHCTEHHbIX
3aCyX0YCTOMYHBBIX
COPTOB.

JBOJIIOLMOHHbIE alaliTAlUU PAaCTEHUH K HeJIOCTAaTKY BJaru
(CYKKy/1eHTbl, TOHKOJIUCTHbIE KCEPODUTHI,
»KeCTKOJIUCTHbIE KCepOoPUTHI, 3dpeMepbl, SNUPUTHI).
dusuosioruyeckre MexaHM3Mbl ajaNTallUy pacTeHU -
Me30QUTOB K 3acyxe (MHT'MOUpPOBaHUe POCTA, COKpalleHue
JINCTOBOW MOBEPXHOCTH, CTUMYJISALIMS POCTa KOPHEBOM
CUCTEMbl, TOPMOXKEHHE UHTEHCUBHOCTH TPaHCIUPALUY,
aKKyMYJISILIUSI COBMECTUMBIX OCMOJIMTOB, IOBBIILIEHHE

3G PEeKTUBHOCTU UCMOIb30BAHUSA BOJbI U T.IL.).
MouJieKky/IsipHble MeXaHU3MbI aJlallTalluu (aKKyMyJIsILUs
MaKpOMOJIEKYJI C 3all{UTHbIMU CBOMCTBaMH, CHHTE3
OpraHMYecKUX NPOTEKTOPHBIX COeJUHEHUH U
peryisTopHbIX 6esikoB). Mcnosib30BaHUe reHOB CTpecc-
YCTOMYUBOCTH /151 NOJYYEHUs] TPAHCTEHHbIX COPTOB.

[TonyyeHue yCTOMYUBBIX K

BiusiHue HeJocTaTka KUcJopoAa Ha (GU3HUOJOTHYECKUE




YCJIIOBHUAM Fr'MIIOKCHUH U
dHOKCHH COPTOB paCTeHI/II\/JI

npoueccol. [IporpaMMUpoBaHHas KJeTOYHasi CMEPTb Kak
OJIUH U3 MeXaHM3MOB BbDKMBAHMS pAacTE€HUH B YCJIOBUSAX
runokcuu. @Pusnosioruyeckre, OHTOTEHeTHYeCKHEe U
3BOJIIOLIMOHHbIE MeXaHU3Mbl aJlalTallud pacTeHUh K
HeJl0CTaTKy KucaopoJa. ['eHbl 6e/IKOB aHOKCUHU U CO3JjaHUe
TOJIEPAHTHBIX K TUIIOKCUU COPTOB PacTEHUH.

MexaHU3MBI ajanTalluu BinsHue NOHMKEHHBIX M0JIOKUTEbHBIX U
pacTeHul K HU3KUM OTpULIATEJNbHbIX  TeMIepaTyp Ha  (QU3HOJOTHYECKHE
TeMIlepaTypaM U CO3JjaHHe | NPOLecChl. Teopus ajlanTayuu pacTeHU#n K
3aMOpPO3KO- U OTpULlaTeJbHbIM TeMiepaTypaM. ®Pusnosoruiyeckvue u
MOpPO030yCTONYUBBIX MOJIEKYJIIDHble MeXaHW3Mbl aJjalTalldd pacTeHUH K
COpTOB. MoOpo3y. ['eHbl YCTOWYHMBOCTH pacTEHUH K HU3KUM
TeMIepaTypaM U UX UCNOJIb30BaHHE B [eHHO-WHKeHEepPHbIX
TEXHOJIOTUSIX.
MexaHU3MBI JBOJIIOLIMOHHBbIE aJAaNTAallMd PpPAacTeHUH K H3OGBITOYHOMY
COJIEyCTOMYUBOCTH 3acoseHuto. [lanodutel U rAUKOPUTHL. MexaHU3MBbI
pacTeHUH U co3/iaHUe BbDKHMBAHUA TJUKOQUTOB INPU U3OBITOUHOM 3aCOJIEHUH
COJIepe3UCTEHTHBIX (moamepkaHue HOHHOI'O FOMe0CTa3a, CHHTe3 OpraHuyecKux
COpTOB. OCMOJIUTOB, UHIYKIUSA reHOB CTpecc-3alUTHBIX

MakpoMoJieKy.J1). Ucrosib30BaHHe T€HOB COJIeYCTOMYUBOCTH
JJIs1 CO3/IaHUs PE3UCTEHTHBIX K CoJIIM pOpPM pacTeHHUH.

MexaHu3MBbI afanTaluu
pacTeHU K YO u
HoJIydYeHue yCTOUYMBBIX K

[IpyynHbl NOBpexjatolero JedcTBUs Y® Ha reHoMm H
MeTab0JIu3M pacTeHHuM. dusuosiornyeckue nyTH
BbDKMBAHHUA pACTEHUHW B YCJIOBUAX MOBbIIIEHHOW Y@

yJAbTpaduroeTOBOU paguauuu. MexaHuU3Mbl penapanuud nospexaeHur /[IHK.
pagyanuy TpaHCTeHHBIX [loBpILIEHHE YCTOWYMBOCTU pacTeHUU K YP-b ¢ momoubio
pacTeHHUH. KJIE€TOYHOU OMOJIOTUHU U TeHETUYEeCKOW HHKEHEPUU.

YCcTOMYHUBOCTb pacTEHUH K
TS>KeJIbIM MeTaJlJlaM U
CO3/JaHHe Pe3UCTEHTHBIX K
TSKEJIbIM MeTaJlJlaM
COPTOB pacTeHUM.

HeraTtuBHOe B/IMsSIHHE U3OBITOYHOIO COJlePKaHUS TSXKeJIbIX
MeTa/JU/IOB Ha pacTeHus. PU3HO0JI0TrMYEeCKMe MeXaHU3MbI
afantauuu. [eHbl yCTOMYMBOCTM paCTEHUH K TSXKeJbIM
MeTa/UlaM W  WCHOJIb30BaHUE METOJO0B  KJIETOUHOU
OMOJIOTUM UM TEeHHOW MHXEHEepUUu [Js TMOoJy4eHHUs
YCTOUYUBBIX COPTOB PACTEHUM.

['eHbl perysiTOpHbIX
0€eJIKOB U CO3JjJaHHe
TOJIEPAHTHBIX PAaCTEHUH

HpOMOTOpr, HCIIOJIb3yeMbI€ OJIAd 3KCIPECCHUU TPAHCTE€HOB
CTpeCCTOJIEPAHTHOCTH. HpeI/IMYLLLECTBa N HeAOCTATKH
KOHCTUTYTHUBHBIX U CTpEeCC-UHAYIUPYEMbIX MNPOMOTOPOB.
PeI‘y.}IHLU/IH IKCIIpECCHH TPAHCTEHOB.

Pa3zpaborunkm:

[Ipodeccop

AFpO6I/IOTCXHOJIOFI/I‘{CCKOFO ACTIapTaMCHTAa

JIOJDKHOCTb, Ha3BaHHE Kadeapel

JupexTop

ArpoOHOTEXHOJOTHYECKOro AenapTaMeHTa

A.H. Urnaros

IO CH WHUIHAJIBI, q)aMI/U'II/IS{

J.A. JloBiersipoBa

Ha3BaHue Kadenps

noAMrCh WHUOHAJIbI, (1)8.MI/IJ'II/I$I
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Name of the discipline

Theoretical basics of stress-tolerant plants

Volume discipline

4 3E(_144 hour.)

Course Description

The name of the partition
discipline

Summary of sections discipline:

Brief introduction to the course.
General concepts of stress and
adaptation.

General concepts. Stress. Adaptation. Stability.
Constitutive and inducible mechanisms of resistance.
Evolutionary, developmental and urgent adaptation.
Active and passive adaptation strategies. General
resistance mechanisms. Temporal and spatial structure of
the adaptation process. Cross-adaptation. Specialised
mechanisms of adaptation.

Mechanisms of adaptation of plants
to high temperatures and the
creation of transgenic
thermotolerant forms.

The impact of higher temperatures on the physiological
processes of plants. Evolutionary plant adaptation
mechanisms to high temperatures. Regulation of the
temperature of the sheet of tissue via transpiration. Heat
shock proteins as molecular chaperones. The contribution
of protein shock response in plant survival. Regulation of
plant response to heat shock. Genes of heat shock and
their use to create a stress-tolerant plants.

The mechanisms of plant
adaptation to water scarcity and the
creation of transgenic drought-
resistant varieties.

Evolutionary adaptation of plants to the lack of moisture
(succulents, xerophytes fine leaved, sclerophyllous
xerophytes, ephemera, epiphytes). Physiological
mechanisms of plant adaptation to drought-mesophytes
(growth inhibition, reduced leaf area, growth stimulation
of the root system, inhibition of transpiration rate,
accumulation of compatible osmolytes, improving the
efficiency of water use, etc.). Molecular mechanisms of
adaptation (accumulation of macromolecules with
protective properties, synthesis of organic compounds and
tread regulatory proteins). Using gene-stress stability for




the production of transgenic varieties.

Getting resistant to hypoxia and
anoxia conditions of plant varieties

Effect of oxygen deficiency on physiological processes.
Programmed cell death as one of the mechanisms of plant
survival under hypoxic conditions. The physiological,
developmental and evolutionary mechanisms of plant
adaptation to oxygen deficiency. Genes and proteins
creating anoxia-tolerant plant varieties hypoxia.

Mechanisms of adaptation of plants
to low temperatures and frost and
the creation zamorozko- varieties.

Effect of low positive and negative temperatures on
physiological processes. The theory of plant adaptation to
low temperatures. Physiological and molecular
mechanisms of adaptation of plants to frost. The genes of
plant resistance to low temperatures and their use in
genetic engineering technologies.

Mechanisms of salt tolerance of
plants and the creation of salt
resistance varieties.

Evolutionary adaptation of plants to excess salinity.
Halophytes and glycophytes. Survival Mechanisms
glycophyte with excess salinity (maintaining ion
homeostasis, synthesis of organic osmolytes, induction of
stress genes protective macromolecules). The use of salt
tolerance genes to create plants resistant to salts forms.

The mechanisms of plant
adaptation and receiving UV
ultraviolet radiation resistant
transgenic plants.

Causes of the damaging effect of UV on the genome and
the metabolism of plants. Physiological path plants survive
in increased UV radiation conditions. DNA repair
mechanisms. Improved plant resistance to UV-B by means
of cell biology and genetic engineering.

Resistance of plants to heavy
metals and the creation of resistant
varieties of plants heavy metals.

The negative impact of excessive levels of heavy metals in
the plants. Physiological mechanisms of adaptation. The
genes of plant resistance to heavy metals and the use of
cell biology and genetic engineering methods to obtain a
resistant plant varieties.

The genes of regulatory proteins
and the creation of tolerant plants

Promoters for expression of transgenes stresstolerantnosti.
Advantages and disadvantages of constitutive and stress-
inducible promoters. The regulation of transgene
expression.

Developers:
Professor of
Agrobiotechnology Department

A.N. lgnatov

Director of
Agrobiotechnology Department

E.A. Dovletyarova
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HanmeHnoBaHMe TMCUUILIMHbI

«be3zonacnoctb I'MO u MeToabl ee
KOHTPOJISD)

O0BLEM THCHUILINHBI

3 3E (108 yacoB)

Kpatkoe cogep:xanue JTUCHHIIMHBI

Ha3Banue pa3nenoB (Tem)
AUCHHUIJIMHBI

Kparkoe conepxanue pas3aesioB (TeM) IMCHHUIIAHBI .

BBeieHUE B COBPEMEHHYIO
OUOTexXHOJIOTHIO. [eHOM
pacTeHMH: ero CTpyKTypa
U peryJsinus.

JlocTXXKeHUS U NepCleKTUBbI TeHETUYEeCKOU UHXKEHEPHUH.
TepMuHbl U onpeesieHuss. MosiekyasipHast 6M0J0TUSA U
MOJIeKyJIsIpHas reHeTHKa KaKk OCHOBAa reHeTU4eCcKou
MHXeHepuu. KpaTkas uctopuyeckasi cipaBka 06 OCHOBHbBIX
JTanax pa3BUTUs OUO0TeXHOI0TUU. COCTOsIHUE U
Jla/IbHeNIIMe epCleKTUBbI PAa3BUTHUS TeHETUYECKOU
MHXXEHEPUH B CeJIbCKOM X03AUCcTBe. COCTOSIHUE U
NepCrneKTUBbI pa3BUTHS reHETHUYECKON UHXKEHEPUU B
MeJiMIMHe U ApyTrux chepax yes0BeYeCKOU J1eATeIbHOCTH.
TepMUHBI U OonpeeieHUs:- MOJIEKYJISIPHO-OMO0JIOTUYECKUE;
- FeHHO-UHXXeHEePHbIE; - cneudpuKa TEPMUHOB U3 00J1aCTU
OUOJIOTUYECKOH 6€30MaCcHOCTH; - 0COOEHHOCTh
TEPMHHOJIOTMU 3aKOHO/IaTEeJIbHOTO PeryJIMpoOBaHUSA
6uo6e3zonacHocty 'MO ¥ npoyKTOB UX NepepabOTKU B
HALlMOHAJIbHbIX U MEX/[yHAPOAHbBIX IPABOBbIX aKTax.
Cnenydurka sKCpeccur TpaHCTeHOB. Perynsanus
TPAHCKPHUILUU F€HOB Y NPOKapUOT. CKOJIbKO TEHOB
COJIEPXKUT 3yKapUoTHYecKas kieTka. O0coO6eHHOCTH
CTPYKTYpbl FeHOMa pacTeHUH. [eHOMbI MUTOXOHAPUH U
IJIACTUJ;: CTPYKTYypa U peryasuus. Perynsanus
TPaHCKPHUNLUU 3YKapUOTUUYECKHX reHOB. Kak nocTpoeHsI
3yKapUOTUYEeCKHUE T'eHbl. PeryasaTopHble
110CJIe;0BAaTEJbHOCTH 3yKapUOTUYECKOTr0 reHa. JHXaHCephl.
CansieHcopbl. Kak M3y4aloT perysiiTOpHbIe 3J1eMeHThI I'eHa.
PassinyHbIe yPOBHU PETYJIALUN 3KCIPECCHUU TEHOB
sykapuoT. Cnenudurka 3KCIpecCuu TPAaHCTEHOB y PaCTEHUH.
BHyTpuK/IeTOUHbIE MeEXaHHU3MbI [lepe/ilayy CUTHaJIa U
BTOPUYHbIE MeCCEH/KEPHI.

CoBpeMeHHbIE MOXO0/IbI U
METO/Ibl TP MOTYUYECHUU
TeHEeTHYECKH

BBenenve B mpobGsieMmy (mozbop LieseBOro reHa, BbIOGOp
MeToJla IepeHoca TpaHC-TeHAa B pacTeHUe, pereHeparus
pacTeHusi M Jl0KasaTeJbCTBa €ro  TPaHCIeHHOCTH).




MOAU(PHUITUPOBAHHBIX
(TpaHCTE€HHBIX) pacTEeHUI U
JKHBOTHBIX.

ArpobakTepuanbHasg TpaHcbopmanuss - MOPUPOSHBIN
reHHbIM WHXXeHep. BekTopbl Ha ocHoBe Ti- u Ri-nyiazamup,
O6uee TNOHATHE O MNPOMEXKYTOUHBIX, OHWHApPHBIX U
yesHO4YHbIX BekTopax. /JIHK-cogepxkamue Bupycbl Kak
BEKTOPHble MOJIeKyJibl. [lepcieKTHMBBI HCIOJIb30BaHUA
reHOMOB XJIOPOIJIACTOB M MUTOXOHJPUH JJI1 CO3JaHHUA
BeKTOpoB. MeTogbl npsMoro nepeHoca JHK B kieTku
pactenuid  (Mukpounbekuusa JIHK, TpaHcdopmanus
PacTUTEJIbHBIX NPOTOIJIACTOB, 3JIEKTPONOpALUs, NepeHoC
TpacreHOB C MOMOLIbIO JIUIIOCOM). MeTos GUOJI0rMYecKOn

6a/IINCTUKU. Pereneparus pacTeHui U3
TPaHCPOPMHUPOBAHHBIX KJIETOK. OJH3MMOJIOTUS Te€HHO-
VHXXeHEePHBIX MaHUIYJALUHN. JlokasaTesbCTBa

TPAaHCT€HHOCTH IOJYYeHHbIX pacTeHUW. TexHosorus
TpaHCreHo3a  KMBOTHBIX  OpPraHU3MOB. TexHOJIOrus
KJIOHUPOBAaHUA >KUBOTHbIX KJIOHMpOBaHHe 4YeJslOBekKa.
[Ipo6s1eMBbl 6€30N1aCHOCTH TPAHCTEHHbIX U KJIOHUPOBAaHHbBIX
KMBOTHBIX; [lepcieKTUBBI MOJy4eHUS U HUCHOJIb30BaHUSA
TPAaHCTeHHbIX >KUBOTHBIX B  pa3/JIMYHbIX  00J1aCTAX
4eJI0BeYeCKOH 1eATeJIbHOCTH.

[TpoGaembr
ouoode3omacHoct 'MO u
MOJTYYCHHBIX M3 HUX
MPOJYKTOB: MOTEHI[HATBHBIE
U pealibHbIC PUCKHU JIJIS
3JI0POBbS YEIIOBEKA

dyHlaMeHTalIbHbIE OCHOBBI CyILleCTBOBAaHHS PUCKOB
JleicTBMe TOKCHYHBIX M a/JIepreHHbIX TPaHCreHHbIX
6esnxoB 'MO Ha yesioBeKa M JIpyrux TeNJOKPOBHbBIX. PucKy,
ONIOCpelOBaHHble IJIEMOTPONHBIM JIeMCTBUEM TPAaHCIe€HOB
Y KOJIMPYEMBbIX MU 0€JIKOB Ha QYHKIIMOHUPOBaHHWE reHOMa
M MeTabosM3M pacTeHUH. Puckuy, omnocpejoBaHHbIe
HaKoOIlJIeHWeM TrepOUIMAOB M HX MeTabOJMTOB B
YCTOMYHUBBIX K TepOrLMJaM cOpTax U BUJAX C/X pacTeHUM.
PUCKM  TOpU30OHTa/ILHOrO  MepeHOCa  TPaHCTeHHBIX
KOHCTPYKL MM, B TOM 4YHCJe TE€HOB YCTOMYMBOCTH K
aHTUOMOTHKAM, B T€HOM CHUMOMOHTHBIX JJs1 4yesioBeKa U
KUBOTHBIX 0akTepuil. PUCKM npousBocTBa GUOJIOTHYECKU
aKTHBHBIX BellleCcTB ¢ nomolbio I'MO.

Peanburie n IIOTCHIIMAJIBHBIC
PUCKH KOMMEPYECKOTO
BbIpallluBaHUs T’CHETUUCCKU
MOJU(HUIIMPOBAHHBIX COPTOB
pacTeHuM I arpoLeHO030B
Y TIPUPOJHBIX SKOCHUCTEM.

HekoHTposinpyeMbIi nepeHoc TPaHCreHHbIX
KOHCTPYKI[UH BCJIE/ICTBHE TlepeonblIeHUs C
JUKOpPACTYIUMHA  DPOACTBEHHHMKaMH,  4YTO  CHIKAeT
6ropa3Hoobpasue. Pucku HEKOHPOJIUPYEMOTO
rOPU30HTAJILHOI'O NepeH0Cca TPAHCTeHHbIX KOHCTPYKLUMHA B
No4YBeHHy MUKpodsopy. CHUKeHUe OHOpa3zHOOOpa3us
yepe3 MOpaKeHHe TOKCUYHBIMH TPAHCTEHHBIMU OeJsIKaMu
HelleJieBbIX HAaCeKOMbIX M IMOYBEHHOW MUKPOQJIOPHI, YTO
NPUBOJUT K HapylleHWI Tpoduyeckux 1ene. Pucku
ObICTPOr0 MOSBJEHUS YCTOMYMBOCTU K MCHOJIb3yeMbIM
TPAaHCTeHHbIM TOKCHMHaM y  HaceKoMbIx-GuTodaros,
bakTepuil, TpUOOB W JpYyrux BpeAuTesed. Pucku
NOsIBJIEHUS1 HOBBIX, 0OoJiee MNATOTeHHBbIX IITAMMOB
GUTOBUPYCOB TMpPU B3aUMOJENUCTBUU (PUTOBHUPYCOB C
TPaHCTeHHbIMU KOHCTPYKI[ASIMH.




BocrnpuaTue HacesieHHeM
pasHbIX CTPaH
TPAHCTe€HHbIX IPOAYKTOB
NUTAHUA.

30HbI, cBo60AHbIe 0T 'MO. OTHOLIEHHEe HaceJleHUdd
CIIA, ctpaH AdpuKaHCKOrO KOHTHUHeHTa, EBpocorosa k
BbIpalllMBaHUIO I'M pacTeHnM 51 noTpeb6eHUI0
TpPaHCreHHbIX MNPOAYKTOB NHUTaHUA. TpeboBaHUA K
MapKHPOBAaHUIO NPOJYKTOB NMUTAHUA B pa3HbIX perhvoHax
Mupa. /[IBu>keHUe OOILIeCTBEHHOCTH 3a CO03/JjaHHhe 30H,
cBo60aHbIX 0T 'MO. [losnntuka [IpaBuTesbcTBA MOCKBBI B
o6JlacTh peryupoBaHusi 6Ge3zomacHocTh ['M mpoayKToOB
NUTAHUS.

[IpaBoBOe peryiupoBaHue
notokoB 'MO u
IPOJYKTOB UX
nepepaboTKHU.

KapTaxeHCKMM  NpPOTOKOJ U  TpPaHCTPaHUYHOeE
nepemenienre I'MO. 1986 r. - Hayas10 pabOTbl KOMUCCHUM
OOH no pa3paboTke pyKOBOJALIWX NPUHIUIOB B 06J1aCTH
o6uoTtexHosoru; 1993 r. Bcrynuiaa B cuiay KoHBeHnus o
6uoJsiorhyeckoM pa3Hoo6pa3ur; 2000 r. - TPHUHAT
KapTaxeHckuil  npoTokos 1o  6M00€30MacHOCTU K
KoHBeHUIMHM O OGHOJIOTMYECKOM Pa3HO0Opasuu; 0603HAYEH
OCHOBHOM NpPUHLMUIN OM006E30MaCHOCTH — MEXAYHapOJHO-
NpPaBOBOW MNPUHLMI NPUHATUS Mep MPeAOCTOPOKHOCTH;
onpejsesieH 06bekT - ['MO, mnoJsiydyeHHBIM C MOMOIIbIO
OMOTEXHOJIOTUM M CHOCOOHBIM HEeraTUBHO BJHWATb Ha
6uopasHoobpasue; cdepa jgeidctBus IIpoTokosna -
TpaHCrpaHu4yHoe  1nepeMelneHde ['MO; VYnopoueHHas
npolie/ypa BBo3a HeKOoTOpbiXx BUA0B 'MO; O6s3aTes1bCcTBA
rocyJlapcTB IO  BBINOJIHEHUIO  B3SAIThIX Ha  Cebs
MeXYHapOAHbIX 0053aTeJIbCTB MO COOJIIOJIEHUIO YCI0BUHU
[IpoTokouna; [IpuBsieyeHue 06111eCTBEHHOCTHU K
COO/I0/IEHUI0  CTOpOHaMH  ycjaoBuM  KapTaxeHckoro
IIPOTOKOJIa

3aKoHoOJlaTeJIbHOE
peryJavpoBaHue
01006€e30IMaCHOCTH
NpPOJAYKTOB r€HHO-
WH>XeHEPHBIX TEXHOJIOTUHN
B CIIIA, cTpaHax
EBpocorwa3a, CHI'u Poccun.

[ocynapcTBeHHOe peryjupoBaHHe 6U06€30MacCHOCTH B
CIIA (Mun-Bo c/x CIIA (USDA), AreHcTBO MmO OXpaHe
okpyxatoueit cpeabl (EPA), YrpaBieHre 10 cCaHUTapHOMY

Ha/Ji30py 3a KayeCcTBOM [MHUIIEBBIX MPOAYKTOB U
MeJJUKaMeHTOB  MHUHUCTepCTBa  3/|paBOOXpPaHEHUsA U
CaHUTApPHBIX yCayr (FDA)S. PerynvpoBanue

6106e30MaCHOCTH TEeHHO-UHXXEHEePHOU JIeATeJIbHOCTH MpPHU
Bbilycke 'MO B OKpyXalwllyl cpeiy WJIU B 3aMKHYTble
cuctembl; [ocperysivpoBaHue 6M00€30MaCHOCTH MpHU
BbICBOOOX/IEHUM B OKpYXKaWOIIyl0 CpeJy TpaHCreHHBIX
OpPraHM3MOB C NEeCTULUAHBIUT Npu3HakamMu. EBpocorw3 -
JupextuBel 90/219/EEC u 2001/18/EC. Cneuuduka
rocyZlapCTBEHHOTr'0 peryJupoBaHus 6uo6e3onacHoctu 'MO
B EBpocorose. PerynupoBanue 6uo6e3onacHoctu I'MO B
Pecny6simke Benapyck u apyrux ctpadHax CHI. P® yyacTHuK
KoHBeHIMH 0 6M0JI0THYECKOM padHoobpa3uu 1992 r. 3akoH
0 TOCYyJJapCTBEHHOM pEeryJMpOBaHUU TeHHO-UHXXeHEepPHOU
fesateabHOCTH (1996) W uenbld psjg APyrdx OJU3KHUX
3aKOHOB; MeXBeJJOMCTBEHHass KOMHUCCUS MO MpobieMaM
reHHO-WHXXeHEePHOW JesTeJNbHOCTH; BbleneHo 4 rpynmbl
pucka. O6s3aTesbHOCTb MapkupoBaHusg ['M mpoaykToB




nutaHud; [lopapgok peructpayuu I'M opranusmoB u I'M
ChIpbA.

KayecTBEeHHbIE METO/IbI
uaeHTUPUKALIUU U
KOJIMYECTBEHHbIE METO/bI
OLIEHKH I'eHEeTHYeCKU-
MoAUULIMPOBAHHbIX
HCTOYHHKOB B )KUBBIX
OpraHv3Max U MUieBbIX
NPOYKTax.

TeopeTuyeckas 6a3a paspaboTKHu MEeTOJl0B
uJleHTUPUKaLUKY TpaHCreHoB; HaulmoHabHBIN CTaHAAPT Ha
KayeCcTBeHHYI wuaeHTHUPUKanuw 'MHU c ucnosbsoBaHue
06b14HO [IIIP u snekTpodopesa, a TakKke MyJIbTUNIEKCHOU
[P wu 6uouunos; I'OCT P 52173-2003 «IIpoayKTbl
NHUILEBbIE. MeTop, U eHTUQUKALIUU reHeTHYeCKHU
MOJUPUIIMPOBAHHBIX UCTOYHHUKOB pPacTUTEJIbHOIO
npoucxoxaeHusi»; 'OCT P 52174-2003 «buosornyeckas
6esonacHocTb. Cblpbe M NPOAYKTBl NHILEBble. MeTo[
uJieHTUGUKaL U1 reHeTU4YeCKHU MO PULIUPOBAHHBIX
ncToyHukoB (I'MHU) pacTUTe/NbHOr0O NPOUCXOXKIEHHUS C
NpUMeHeHUeM OHOJIOTUYEeCKOr0 MUKpoduma». MeToabl
KOJIM4YEeCTBEHHOM OLleHKH coziepxkaHus MU B TpaHCreHHbIX
OopraHuMsMax UM  NpOAYKTaXx MX  IepepaboTKU C
ucnosb3oBanuem IIIIP B peanbHoM BpeMeHu; MeTonbl
KOJIMYeCTBEHHOMW OL|eHKH coJiep>kaHus 'MU B TpaHcreHHBIX
OpraHMsMax M  NpOAYKTaXx MX  IepepaboTKH C
MCIoJib30BaHKWeM BecTepH-6J10T-aHanu3a.

Komuccusa «Kogekc
AnvMeHTapuyc» U
[Iporpamma ®AO/OOH no
CTaHJapTaM Ha NHUILeBbIe
INPOAYKTHI.

[lepcriexTuBbl co3panusa 'MO 6e30macHbIX AJ15 YesoBeKa U
OKpyxatleil cpefbl. [eHeTUYeCKH MOAUPHUIIMPOBAHHbBIE

OpPOAYKTBl KaK HOBbIM BMJ, NHUIIM, Ha KOTOPYIO
pacnpocTpaHsieTcs NPUHIUI NPUHATHUA Mep
npejgocrtopoxxHocty; ISO B o6siactTd  6e30MacHOCTH

reHeTU4ecKu MOAMQPUIMPOBAHHBIX NPOAYKTOB NUTAHUS;
Tpe6oBanve Kk ¢upMaM-co3/jaTeNIsIM HOBBIX COPTOB C/X
KYJbTYp Komuccuu «Kopekc AnuMeHTapuyc»
KOHCTPyHMpOBaTb  TpaHCre€HHble  pacTeHUs  HOBOTIO
NOKOJIEHUS, 00Jafjalolliie MUHUMaJbHbIMHA PUCKAMU [JIs
OKpY2Kalolllel cpe/ibl U YeJsloBeKa.

Pa3paborumnkmn:

[Ipodeccop

AFpO6I/IOTCXHOJIOFI/I‘{CCKOFO ACTIapTaMCHTa

JIOJDKHOCTb, Ha3BaHHE Kadeapel

JupexTop

ArpoOHOTEXHOJOTHYECKOro AenapTaMeHTa

A.H. Urnaros

O Ch WHUIHAJIBI, (baMI/U'II/IS{

J.A. JloBiersipoBa

Ha3BaHUe Kadeapsl

TOATHUCH MHHULUATBI, HaMUITus

Peoples’ Friendship University of Russia

Agricultural Technology Institute




SUMMARY ACADEMIC DISCIPLINES

Graduate school Agriculture
Specialization “Agrobiotechnology”
Educational program

Name of the discipline GMO safety and methods of control
Volume discipline 3 3E( 108 hour.)

Course Description
The name of the partition Summary of sections discipline:
discipline
Introduction to modern Achievements and prospects of genetic engineering.
biotechnology. Plant Genome: its Terms and Definitions. Molecular biology and molecular
structure and regulation. genetics as a basis for genetic engineering. Brief historical

information about the main stages of the development of
biotechnology. State and prospects of further development
of genetic engineering in agriculture. State and prospects
of genetic engineering in medicine and other fields of
human activity. Terms and definitions: - molecular
biology; - Genetically engineered; - The specifics terms of
biosafety; - Feature of the terminology of legislative
regulation of biosafety of GMQOs and their products in
national and international legislation.

Specificity of expression of transgenes. Transcriptional
regulation of genes in prokaryotes. How many genes
contain a eukaryotic cell. Features of plant genome
structure. The genomes of mitochondria and plastids:
structure and regulation. Transcriptional regulation of
eukaryotic genes. As constructed eukaryotic genes.
Regulatory sequences of a eukaryotic gene. Enhancers.
Saylensory. As the study of gene regulatory elements.
Different levels of regulation of eukaryotic gene
expression. Specificity of expression of transgenes in
plants. Intracellular mechanisms of signal transduction and
second messengers.

Current approaches and methods Introduction to the problem (selection target gene transfer
for the preparation of genetically method selection trans gene into a plant, plant

modified (transgenic) plants and regeneration and its transgenic proof). Agrobacterium-
animals. mediated transformation - a natural genetic engineer.

Vectors based on Ti- and Ri-plasmids. The general
concept of the intermediate, and binary shuttle vector.
DNA-containing viruses as vector molecule. Prospects for
the use of genomes of mitochondria and chloroplasts to
create vectors. Methods of direct DNA transfer into plant
cells (microinjection of DNA transformation of plant
protoplasts, electroporation, trasgenov transfer via
liposomes). The method of biological ballistics.
Regeneration of plants from transformed cells.
Enzymology genetic engineering. Evidence obtained
transgenic plants. The technology of transgenic animals.




Animal cloning Human cloning technology. Security
concerns transgenic and cloned animals; The prospects of
obtaining and use of transgenic animals in various fields
of human activity.

Problems of biosafety of GMOs
and derived products: Potential and
real risks to human health

The fundamentals of the existence of risks of toxic and
allergenic effect of transgenic GMO proteins to humans
and other warm-blooded animals. Risks mediated
pleiotropic effects of transgenes and their encoded
proteins on the functioning of the genome and the
metabolism of plants. Risks mediated accumulation of
herbicides and their metabolites in herbicide-tolerant
varieties and kinds of ¢ / s plants. Risks horizontal transfer
transgenic constructs, including antibiotic resistance genes
into the genome simbmontnyh for human and animal
bacteria. Risks production of biologically active
substances by GEOs

Real and potential risks of the
commercial cultivation of
genetically modified plant varieties
for agroecosystems and natural
ecosystems.

Uncontrolled transfer of transgenic constructions due to
cross-pollination with wild relatives, which reduces
biodiversity. Risks nekonroliruemogo horizontal transfer
of transgenic constructs in the soil microflora. Reducing
biodiversity loss through toxic transgenic proteins of non-
target insects and soil microflora, which leads to
disruption of food chains. Risks of rapid emergence of
resistance to transgenic toxins used in phytophagous
insects, bacteria, fungi and other pests. Risks of new, more
pathogenic strains of plant viruses in the interaction of
plant viruses with transgenic constructs.

Public perception of the different
countries of transgenic food.

Free zones GMOs. The attitude of the US population, the
African continent, the European Union to the cultivation
of GM crops and consumption of transgenic foods.
Requirements for the labeling of food in different regions
of the world. public movement for the creation of zones
free of GMOs. Moscow Government policy in the field of
regulation of the safety of GM foods.

Legal regulation of GMQOs streams
and products.

Cartagena Protocol and the transboundary movement of
GMOs. 1986 - the beginning of the work of the UN
Commission on the development of guidelines in the field
of biotechnology; 1993 came into force, the Convention
on Biological Diversity; 2000 - adopted the Cartagena
Protocol on Biosafety to the Convention on Biological
Diversity; designated basic principle of biosafety - the
international legal principle of the precautionary approach;
defined object - GMO produced by biotechnology that
have a negative impact on biodiversity; the scope of the
Protocol - the transboundary movement of GMOs;
Simplified import of certain types of GMOs; The
obligations of States to fulfill their international
obligations to comply with the Protocol conditions;
Involving the public in compliance with the conditions of
the parties to the Cartagena Protocol

Legislative regulation of biosafety
in the US genetic engineering

State regulation of biosafety in the United States (Min
of s / s United States (USDA), Agency for




technology products, the EU,
Russia SNGi.

Environmental Protection (EPA), Office for sanitary
inspection by the Food and Drug Administration of the
Ministry of Health and health services (FDA) $. The
regulation of biosafety of genetically engineering
activity with the release of GMOs into the environment
or in closed systems; state regulation of biosafety when
released into the environment of transgenic organisms
with pestitsidnyit signs. The EU - Directive
90/219/EES and 2001/18/ES. The specifics of state
regulation of biosafety of GMOs in the European Union.
regulation . biosafety of GMOs in the Republic of
Belarus and other CIS countries, the Russian party to
the Convention on Biological Diversity 1992 law on
state regulation of genetic engineering activity (1996)
and a number of other related laws; interdepartmental
commission on issues of genetic engineering activity;
allocated 4 risk groups . Mandatory labeling of GM
foods; The procedure for registration of GM organisms
and GM feed.

Qualitative methods of
identification and quantitative
methods for assessing genetically
modified sources in living
organisms and foods.

The theoretical basis of development of methods of
identification of transgenes; National Standard for
qualitative identification of the GMO is usually using PCR
and electrophoresis as well as multiplex PCR and
microarray; GOST R 52173-2003 "Food Products. Method
of identification of genetically modified plant sources ";
GOST R 52174-2003 "Biological safety. Raw materials
and food products. Method of identification of genetically
modified sources (GMI) of plant origin using biological
microchip. " Methods for quantifying the content of GMO
in transgenic organisms and their products, using real-time
PCR; Methods for quantifying the content of GMO in
transgenic organisms, and products of their processing by
using Western blot analysis.

Commission "Codex Alimentarius"
and the FAO / UN food standards.

Prospects of GMOs are safe for humans and the
environment. Genetically modified products as a new type
of food, which is subject to the precautionary principle;
ISO in the field of the safety of genetically modified
foods; The requirement to businesses, creators of new
varieties / crops Commission "Codex Alimentarius” to
design a new generation of transgenic plants with minimal
risk to the environment and humans.

Developers:
Professor of
Agrobiotechnology Department

A.N. lgnatov

Director of
Agrobiotechnology Department

E.A. Dovletyarova




Deodepanvroe 2ocyoapcm

6€HHOE A6MOHOMHOE 06pa306ameﬂbHoe yqpeomdeHue

gvicuteco oopazosanus « Poccutickutl ynugepcumem opyrcovl HaApoOo8y

Azpapno-mexHon02uiecKuil UHCIUmYm

AHHOTAIIUA YYEBHOM JUCIHUATLINHBI

Oopa3oBartesibHAsI MIPOrpamMMa
35.03.04 «ArpoHomMus» (MaructpaTypa)

Cnern

(HaumeHoBaHUE

vanu3anus «KArpo6rMoTeXHOJIOTUS»
00pazosamenvHoll npoepammyl (RPoduib, Cneyuaru3ayus)

HanmeHnoBaHMe TMCUUILIMHbI

«DU3UKO-XMMHUYECKHE OCHOBDI
OMOTEeXHOJOTrMH»

O0BLEM THCHUILINHBI

3 3E (108 uacoB)

Kpatkoe cogep:xanue JTUCHHIIMHBI

Ha3Banue pa3nenoB (Tem)
AUCHHUIJIMHBI

Kparkoe conepxanue pas3aesioB (TeM) IMCHHUIIAHBI .

BuoTexHoJsiorua Kak
HayKa, epCIeKTUBhI ee
JaJibHeHlIero pa3BUTHUSA

MoJiekyispHas 6M0JIOrMA UM MOJIEKYJIIpHAsl TeHeTHKa Kak
OCHOBa reHeTH4YeCKOW MHKeHepuU. KpaTkasa ncropudeckas
CrpaBKa 00 OCHOBHBIX 3Talax pa3BUTUA OHWOTEXHOJIOTHUH.
[lepcieKTHBBl TeHETHYeCKOM WHXXEHEpPUU B CeJIbCKOM
X034WCTBe, MeJULMHEe U JpyTuX cdepax YeJOBedYeCKOU
[eITeJIbHOCTH.

JHK v nepenaya
reHeTU4YeCKOH
HHpopManu

Ctpykrtypa u ¢pynkuuu JHK. JHK kak HocuTes b
reHeTU4ecKoi MHopMaLuu. XpOMaTUH U ero CTPYKTYypa.
JAHK opraHes1. YHUBepcasbHbIU I'eHETUYECKHUM KOJI.
/iBoriHada ctpykrypa JAHK. KomniementapHocts. CTpyKTypa
reHoMa BUpPYycoB U 6akTepuil. 'eHoM pacTenuit. Cnenudurka
reHoMa 3yKapHoT.

Pensinkanusa JHK

JHK-nosnMepassbl - kiarodeBble pepMeHThl cuHTe3a JJHK.
MexaHM3MBbI pacxoxJeHud Leneur poaureabckor JHK.
®parmenTsl Okazaku. Heo6xogumocts PHK-3aTpaBku.
MexanusMm pensinkauuu JIHK. Beicokas ckopocTh 1
TOYHOCTb pelJIMKal U

CtpykTypa U QyHKIIUU
PHK

Mudopmanmonnsie PHK. TpancnoptHbie PHK. Pubocomusble
PHK. Mup manbix PHK. CTpykTypa 1 61uosioruyeckue

byHKIIMH

TpaHckpunuus

PHK-nonvmepasel. Tpanckpunya y NpoKapUoT.
Oco6eHHOCTHU TPAHCKPUIILIUY Y 3YKapUOT. M03an4HOCTh
3yKapuOTUYeCcKoro resa. [Iponeccusr -
MHOTOCTyneH4YaTbI¥ npouecc cospeBanus MPHK.
CrJIaliCHHT U ero peryasuus. AJIbTepHaTUBHBIU CIJIAMCUHT.

TpaHcaganus

CuHTe3 6esika KaK CaMbld CJHOXHBIM MpPOLLECC B >KUBOM
kiaetke. CTpyktypa U ¢yHKUuUsA pubocoM. KoMmnoHeHTbI
6eJIOK CUHTEe3UpyIollell «MallUuHbl» KaeTKU. CTpyKTypa U
agantopHasa posab TPHK. Jrtanel Tpacasauuu. [IponeccuHr
MOJIMTIENTHHOM 1EIH.

Perysnsiuus akcnpeccuu

Perysnsauusa TpaHCKpPUIILUMU T'€HOB y NPOKapuoT. Peryasanusa




reHoB

TPaHCKPUNLUU 3YKapUOTUUECKOT0 reHoMa. CKOJIbKO FeHOB
COLEP>KUT 3yKapuoTHueckKas kJjeTka. CTpykTypa reHoma
sykapuoT. Kak mnoCTpoeHbl 3YKapUOTHYECKHEe TeHbl.
PerynaTopHble mnocief0BaTeJbHOCTU 3YKapUOTHUYECKOTO
reHa. JHXaHCephI. CamsieHCOpBI. Kak M3y4aroT
peryasaTOpHbIe 3J1IeMEeHTHI I'eHa.

Penenuua v TpaHCAYKLUS CUTHasla. BHyTpUKJIeTOYHBbIE
MeXaHU3MbI nepenayu CUTHaJa v BTOPHUYHbIE
MecceH/Kepbl. BocnpusaTrhe ropMoHa/IbHBIX CUTHAJIOB KakK
CHelyalu3upOBaHHbIX  peryJjaATopoB MeTabosu3Ma y
pacTeHHUM.

HekoTopble MeTOAbI

Beigenenune JIHK u PHK. 2JsnekTpodope3 HyKIeMHOBBIX

H3y4yeHUs «paboTbi» reHoB | KHCJIOT. MeTo/bI AOT-TMOpUAN3ALINH, HopazepH-
rubpuau3anuy, CaysepH-rubpujusanuy, BecrepH-
ru6pur3alyu.

OcHOBHbIE METO/bI ABnenue MOAUPUKALIMU-PECTPUKIUH. IJH3UMOJIOTUS

reHeTUYeCKOM MHXKeHepuy | TEHHO-MHXXEeHEPHBIX MaHunyasauii. Crnocobbl co3AaHuUs
PEKOMOMHAHTHbIX JHK. BekTOopHbIE MOJIEKYJIBI.

JkcnpeccupyeMble BEKTOpPHI. [IpoMexyTouHble U GUHApHBIE
BEKTOpBI. JKCIIpeccrsd reHoB B 6aKTepusAX. bakTepuaibHble
IJIa3MU/IHble BEKTOpbl. bubiMoTeKu reHoB. BbijeneHue
redoB. Cunrte3 K/IHK. Co3ganue 6anka k/I[HK. KocBeHHbIe u
npsiMble CIIOCOOBI MepeHoca reHoB. [lepeHoc 4yepoHBIX
reHOB B pacTeHHUs C UCNOJb30BaHUEM BEKTOPOB Ha OCHOBE
Ti-mnasmup. CTaGUIBHOCTb COXPaHEHUsS] U 3KCIPECCUHU
Yy>KepO/IHBIX TeHOB B reHOMe y pacTeHUH. Ri - nylasmua.

PazpaboTunkm:

[Tpodeccop

ATpoOHOTEXHOIOTUYECKOTO JIerapTaMeHTa A.H. UrnatoB
JIOJDKHOCTB, Ha3BaHHUE Kadeapb TOJINUCH HWHULUATEL, aMUATHs

Jupexrop

Arpo0MoTeXHO0JI0rH4ecKOro AenapTaMeHTa J.A. JloBaersipoBa

Ha3BaHUEC Ka@eﬂpm oAU Ch HWHHIIHUAJIbI, (baMI/IHI/IH

Peoples’ Friendship University of Russia

Agricultural Technology Institute




SUMMARY ACADEMIC DISCIPLINES

Graduate school Agriculture
Specialization “Agrobiotechnology”

Educational program

Name of the discipline

Physical and chemical bases of
biotechnology

Volume discipline

3 3E(_108__ hour.)

Course Description

The name of the partition
discipline

Summary of sections discipline:

Biotechnology as a science, the
prospects for its further
development

Molecular biology and molecular genetics as a basis for
genetic engineering. Brief historical information about the
main stages of the development of biotechnology. The
prospects of genetic engineering in agriculture, medicine
and other fields of human activity.

DNA and the transfer of genetic
information

Structure and function of DNA. DNA as the carrier of
genetic information. Chromatin and its structure.
Organelle DNA. The universal genetic code. The dual
structure of DNA. Complementarity. The structure of the
genome of viruses and bacteria. Plant Genome. The
specificity of eukaryotic genome.

DNA Replication

DNA polymerase - DNA synthesis of key enzymes.
Mechanisms differences chains parental DNA. Okazaki
fragments. Necessity of RNA primer. The mechanism of
DNA replication. High speed and precision replication

The structure and function of RNA

Information RNA. Transportation RNA. Ribosomal RNA.
The world of small RNAs. The structure and biological
functions

Transcription

PHK-nosmmepassl. TpaHckpunuus y NpoKapuoT.
OcCo0eHHOCTH TPAHCKPUIILUH Y 3yKapuoT. M03au4HOCTb
JyKapruoTH4YeCcKoro rexa. IIpoueccunr —
MHOTI'OCTYIEHYaThIN npouecc co3peanns MPHK.
CrutaiicuHr M ero perynsuus. AJbTepHaTUBHBIN
CILJIAHICUHT.

translation

Protein synthesis is a very complicated process in living
cells. The structure and function of ribosome. The
components of the protein synthesizing "machinery” of the
cell. The structure and the role of an adapter tRNA.
traslyatsii Stages. Processing polypeptide chain.

Regulation of gene expression

Transcriptional regulation of genes in prokaryotes.
Transcriptional regulation of the eukaryotic genome. How
many genes contain a eukaryotic cell. The structure of the
eukaryotic genome. As constructed eukaryotic genes.
Regulatory sequences of a eukaryotic gene. Enhancers.
Saylensory. As the study of gene regulatory elements.
Reception and signal transduction. Intracellular
mechanisms of signal transduction and second
messengers. Perception of hormonal signals a specialized




regulators in plant metabolism.

Some methods of studying the
"work™ of genes

Isolation of DNA and RNA. Electrophoresis of nucleic
acids. Methods for dot hybridization, in a Northern
hybridization, Southern hybridization, Western
hybridization.

Basic
techniques of genetic engineering

The phenomenon of restriction-modification.
Enzymology genetic engineering. How to create
recombinant DNA. Vector molecules. Expressed
vectors. Intermediate and binary vectors. Gene
expression in bacteria. Bacterial plasmid vectors.
Libraries of genes. Isolation of genes. Synthesis of
cDNA. Creating a cDNA bank. Indirect and direct gene
transfer methods. Transfer of foreign genes into plants
using vectors based on the Ti-plasmid. Preservation
stability and expression of foreign genes in the genome
of plants. Ri - plasmid.

Developers:
Professor of
Agrobiotechnology Department

A.N. Ighatov

Director of
Agrobiotechnology Department

E.A. Dovletyarova




DedepanbHoe 20Cy0apCmeeHH0e A8MOHOMHOe 00PA308aMeNbHOe YUpelcOeHUe
gvicuie2o oopaszoeanus « Poccutickuil ynugepcumem opyircovl Hapooo8»

Azpapno-mexHonozuueckuil UHCIumym
AHHOTAIIUA YYEBHOM JUCITATIIUHBI

O0pa3zoBarenbHas mporpaMma
35.03.04 «<ArpoHomusa» (Marucrtpatypa)

Cnenuanusanus «Arpo6Hu0oTEXHOIOTUSI»
(HaumeHoBaHUe 0OPA308AMENLHOU NPOSPAMMbBL (NPOPUTL, CREYUATUZAYUSL)

HaunmeHnoBanue IHCHMIIHHBI «MMMYHHTET pacTeHuin»

O0BbéM TMCHUIIIHHBI 2 3E (72 yacoB)

Kpartkoe conep:kanue THCIHIJINHBI

Haspanue pa3aenos (tem) | Kparkoe cogep:xanue pa3esioB (TeM) IMCHUIIMHBI:

U CHHIITHHBI

[IpenmeT, 3aa4u U €1 HMcTopusi pa3BUTHSA U CTAHOBJIEHUS] QUTOOAKTEPHUOJIOTHUH.

MMMYHUTETA pacTeHU! CucremaTuka 6aktepuil. 0cobeHHOCTH MeTabo/1M3Ma U
reHeTUKH 6akTepuid. Cnoco6bl NPOHUKHOBEHUS B pacTeHHE,
CUMIITOMBI IOpa>KeHHs. Y CTOMYMBOCTb pacTEHUHN K
6aKTepuo3am

0Cco6eHHOCTH CTPOEHUS Mopdosiorus, dusuosiorus U reHeTuKa 6aKTepui.

dUTOMATOreHHBIX Oco6eHHOCTH JibIXaHUs U pepMeHTATHUBHBIX MPOLECCOB Y

6akTepui pasn4HbIX rpynn 6aktepuil. JHK-ananus,
XapaKTepPUCTHUKA HauboJiee MaTOreHHbIX IPYIII

Ocob6eHHOCTH 6M0JI0THUHU B3aumojeiicTBUE C pacTeHUEM-X03MHOM. ['eHBblI,

duTONMaATOreHHBIX OTBeYalwIl1e 3a NaTOreHHOCTb GaKTepUH,

6akTepui rOPU30HTAJIbHbIN IEPEHOC TEHOB Y GaKTEPU

Jkos10TUA BiMsiHMe KIMMaTHUYeCKUX U Jpyrux GaKTOpOB,

duTONMaATOreHHBIX aHTaroHUCTU4ecKo Mukpodiopsl. baktepruodary,

6akTepui NPOAYLEHTbl aHTUOUOTHUKOB U KOHKYPEHTHI

OcHOBHbIE MeTO/ bl KapaHTuHHbIe MeponpUsATUs; UTOCAHUTAPHbIE U

60pbOBI C arpotexHu4eckue MmeponpusTusi. UctpeburtesbHble

dbuTOobGaKTEPHO3aMHU MEpPONpPUATHS

JlabopaTopHble MeTO/bI HUccnenoBaHue 06pasioB NOYBbI MU PACTUTEBHOTO

HcC/ieIOBaHU N MaTepuaJia Ha 3apaKeHHOCTb GUTOGAKTEPUAMHU. MeTOobI
BbI/IeJIEHUS B UUCTYIO KyJIbTYPY, COXpaHeHHUE B YUCTON
KyJIbType. MeTo/ibl HHOKYJISILUU PacTeHUU [1/1s1 IPOBEPKHU
NaTOTeHHOCTH 6aKTepui

Pa3paborumnkmn:

JloueHT

ArpoOHOTEXHOJIIOTHYECKOT0 JenapTaMeHTa E.B. PomanoBa
JOJIKHOCTH, Ha3BaHUEC Kaq)ezlpm IO CH WHUIHAJIBI, (baMI/IJ'[I/ISI

JupexTop

Arpo0MOTEeXHOJI0rHYeCKOro AenapTaMeHTa J.A. JloBiersipoBa

Ha3BaHUe Kadeapsl MOATHUCH MHHULUATBI, haMUIus




Peoples’ Friendship University of Russia

Agricultural Technology Institute



SUMMARY ACADEMIC DISCIPLINES

Graduate school Agriculture

Specialization “Agrobiotechnology”

Educational program

Name of the discipline

Plant Immunity

Volume discipline

2 3E( 72 hour.)

Course Description

The name of the partition
discipline

Summary of sections discipline:

Subject, tasks and objectives of
plant immunity

The history of development and formation
fitobakteriologii. Systematics bacteria. Features of the
metabolism and genetics of bacteria. Methods for
penetration into the plant injury symptoms. Resistance to
bacterial diseases of plants

The structural features of plant
pathogenic bacteria

The morphology, physiology and genetics of bacteria.
Features respiration and fermentation processes in various
groups of bacteria. DNA analysis, characteristic of most
pathogenic groups

Features of Biology plant
pathogenic bacteria

The interaction with the host plant. The genes responsible
for the pathogenicity of bacteria, horizontal gene transfer
in bacteria

Ecology of plant pathogenic
bacteria

The effects of climatic and other factors, the antagonistic
microflora. Bacteriophages, producers of antibiotics and
competitors

The main methods of dealing with
fitobakteriozami

Quarantine measures; phytosanitary and agronomic
measures. fighter event

Laboratory Methods A study of soil samples and plant material for infection
fitobakteriyami. Methods of isolation in pure culture,
stored in a pure culture. Methods of inoculation of the
plant to verify the pathogenicity of bacteria

Developers:

Assosiate Professor of
Agrobiotechnology Department

E.V. Romanova

Director of
Agrobiotechnology Department

E.A. Dovletyarova




DedepanvHoe 20cy0apcmeenHoe a8moHOMHOe 00Pa308ameNbHOe YUpe#cOeHUe
svicuie2o oopaszoeanus « Poccutickuil ynugepcumem opyicovl Hapooo8»

Azpapno-m €XHO102UYeCKUIL UHCT umym

AHHOTALMS YYEBHO JUCOUTIIVHBI

O0pa3zoBarenbHas mporpaMma
35.03.04 «<ArpoHomusa» (Marucrtpartypa)

Cnern,

(HaumeHnosanue

HaJIn3anud «Al"p06I/IOTeXHOJIOFI/IH»
00pasosamenvHoll npozpammsl (Mpoduis, cneyuaru3ayus)

HanmenoBanue JMCHUILIHHBI

«HdopManuOHHbIE TEXHOJIOT UM

O0BLEM THCHUILINHBI

3 3E (108 yacoB)

Kpatkoe cogep:xanue TUCHHIIMHBI

Ha3Banue pa3nenoB (Tem)
AUCHHUILJIMHBI

Kparkoe coneprxanue pasaesioB (TeM) IMCHHUILIAHBI .

[TousiTHe UHPOPMALIMOHHON
cuctemsl (UC).

KpaTkas uctopuyeckas cnpaBka. UHopMaLus u ynpaBJeHUe.
OcHOBHbIE Npoliecchl peobpa3oBaHus uHopmanuu [loHsaTue
MHbOpMaLHOHHBIX ciucTeM. CocTaB U 06111asi CTPYKTypa
MHbOpMaLMOHHBIX cucTeM. OCHOBHOE Ha3HauYeHue
nHopMaLMOHHBIX cHcTeM. [loTpe6HOCTH MHOPMALMOHHBIX
cucteM. CuHnTe3 U gekommo3unusa UC. Mogeau UC. YKusHeHHBIN
nuka UC. Knaccudukanusa uHPopMallMOHHBIX CUCTEM.
daxTorpaduyeckue U JOKyMeHTalbHble UHGOPMALUOHHbIE
cucteMbl. ['eonHpopmMaloHHbIe cHcTeMbl. MHPopManmoHHbIe
TEeXHO0JIOTUH. Buzibl MHOpPMalMOHHBIX TEXHOJIOTUH.

CTpYKTypbl XpaHeHHs
¥ METO/Ibl I0CTyNa

CucteMbl 06paboTku AaHHbIX (CO/l). PaiisioBble CHCTEMBI
00pabOTKH JJAHHBIX U TEHJIEHIIUU UX Pa3BUTHUS. CTPYKTYPbI AAHHBIX
a1 @COJI u MeTo bl locTyna. Moziesib MPOCTOTO
nocsienoBatesbHoro ¢paitia. UHaekcHas opranusanus daitna.
MeTo bl MOUCKA B UHAeKCce. OpraHy3alus NpsMoro 4ocTyIa.
AnroputMmel xemnpoBanusa. 06paboTka nepenosHeHUH. CIMCKOBast
opraHusauus. JlBouuHoe gepeBo. C6asaHCUPOBaHHbIE JlepeBbsi. B-
JepeBo. MeTo/bl 0CTYIA 10 HECKOJIBKUM KJIFOYaM.
MyabpTucniuckoBeli ¢aiti. UHBepTHpOBaHHBIHN daila. [|BycBsizaHHOe
JlepeBo.

JIBOJIIOIUST Pa3BUTHA
MHPOPMALMOHHBIX CUCTEM
1 6a3 JaHHBIX

Pannue noaxoae! k opranusauuu b/l. CucteMbl, o0CHOBaHHbIE

Ha MHBEPTUPOBAHHBIX CIIUCKAX, Mepapxudeckue u ceteBble CYB/L.
[Ipumepsl. CU/IBbHBIE MeCTa U HeJOCTaTKU PAaHHUX CUCTEM.
OcHOBHBIE 0COGEHHOCTH CUCTEM, OCHOBAHHBIX

Ha MHBEPTUPOBAHHBIX CIMCKaX. MaHMNyIMPOBaHUeE JaHHBIMHU.
Orpanuyenusd 1eJoCTHOCTU. Mepapxuyeckne CUCTEMBI.
Hepapxuyeckue CTpyKTyphl JAHHBIX. MaHUIIyJIMpOBaHHE JAHHBIMHU.
OrpaHnyeHnus LeJocTHOCTU. CeTeBble cucTeMbl. CeTeBble
CTPYKTYpBI AaHHbIX. MaHUNyJIMpOBaHUe JJaHHBIMU. OrpaHUyYeHus
L|eJIOCTHOCTH.

Konnenuus 6a3 ganHbix (b/1).

OcHoBHble oHATUA 6a3 JaHHbIX. CBoMicTBa B/l. TpeboBaHus

K opranusauuu B/l. Bank faHHbIX. KOMIIOHEHTH! 6aHKa JaHHBIX.
AMUHMCTpaTOp 6aHKa AaHHbIX. CUCTeMa yrpaBJieHus1 6a30i
naHHbIX (CYB/J). YpoBHU npecTaB/ieHUs AaHHBIX. JKH3HEHHbIH
uuka B/ [Iponecc npoektupoBanus B/l. [[puHLIMn HUCXOAALETO
IPOEKTHUPOBAHUS C IOC/Ae0BaTe/IbHBIMU UTepauusaMu. [IpoekTHas




3KcnepTu3a. AHa/IM3 Tpe6GOBaHU M.

Pa3paborumkmn:
[Tpodeccop
ATpoOHOTEXHOJIOTUYECKOTO JIerapTaMeHTa M.C. I'unc

JOJIKHOCTh, HA3BAHUEC Kac])e):(pm IOAINCH WHHIOHAJIbI, (l)aMI/[J'II/Iﬂ
JupexTop
Arpo0HOTEeXHOJOTrHYeCKOro JenapTaMmeHTa J.A. JloBaersipoBa
Ha3BaHue Kadenpsl MOIHUCH HHULKANb], GaMuIus

Peoples' Friendship University of Russia

Agricultural Technology Institute

SUMMARY ACADEMIC DISCIPLINES

Graduate school Agriculture

Specialization “Agrobiotechnology”

Educational program

Name of the discipline

Information Technology

Volume discipline

3 3E( 108 hour.)

Course Description

The name of the partition
discipline

Summary of sections discipline:

The concept of information system

(IS).

Brief History. Information and Control. The main
processes of transformation of information concept of
information systems. The composition and structure of the
common information systems. The main purpose of
information systems. Requirements of information
systems. Synthesis and decomposition of EC. IP models.
The life cycle of IP. Classification of information systems.
Factual and documentary information systems.
Geographic information systems. Information Technology.
Types of information technology.

Storage structures and access
methods

Data Processing System (ODS). File data-processing
systems and their development trends. Data structures for
FSOD and access methods. Model simple sequential file.
The index file organization. Search methods in the index.
Organization of direct access. hashing algorithms.
overflow handling. List-organization. Binary Tree.
Balanced trees. B-tree. Access methods for several keys.
Multispiskovy file. Inverted file. Dvusvyazannoe tree.




The evolution of information
systems and databases

Early approaches to the organization of the database.
Systems based on inverted lists, hierarchical and network
databases. Examples. Strengths and weaknesses of early
space systems. The main features of systems based on
inverted lists. Data manipulation. Constraints. Hierarchical
systems. Hierarchical data structures. Data manipulation.
Constraints. Network systems. Network data structure.
Data manipulation. Constraints.

The concept of database (DB).

Basic concepts of databases. DB Properties. Requirements
for the organization of the database. Database.
Components of the data bank. data bank administrator.
Database Management System (DBMS). reporting levels.
Database Lifecycle. The process of database design. The
principle of top-down design with successive iterations.
Project expertise. Requirements analysis.

Developers:
Professor of
Agrobiotechnology Department

M.S. Gins

Director of
Agrobiotechnology Department

E.A. Dovletyarova




DedepanbHoe 20Cy0apCmeeHH0e A8MOHOMHOe 00PA308aMeNbHOe YUpelcOeHUe
gvicuie2o oopaszoeanus « Poccutickuil ynugepcumem opyircovl Hapooo8»

Azpapno-m €XHO102UYeCKUIL UHCT umym

AHHOTALMS YYEBHO JUCHUTIIVHBI

O0pa3zoBarenbHas mporpaMma
35.03.04 «<ArpoHomusa» (Marucrtpatypa)

Cnern

(HaumeHoBaHUE

vanu3anus «KArpo6rMoTeXHOJIOTUS»
00pazosamenvHoll npoepammsl (RPoduUib, Cneyuaruzayus)

HanmenoBanue JMCUUILINHBI

«IlHHOBALIMOHHBbIE TEXHOJIOTHHU B
arpoHOMMU»

O0BEM TUCHUIIINHBI

3 3E (108 uacoB)

Kpartkoe conep:kanue THCIHNINHBI

Ha3Banue pa3aenoB (Tem)

Kparkoe coaepxxanue pa3aesioB (TeM) IUCHHUILVIUHBI

M CHHILTHHBI
Hay4Hble ocHOBBI | CucTeMa B3TJIS0B U 3Talbl pOPMUPOBAHUS COBPEMEHHBIX
9KOJIOTU3ALUH TEXHOJIOTUH B arpapHOM MPou3Bo/icTBe. HayyHbIe 0OCHOBBI
3eMJieflesus 9KOJIOTM3ALNH 3eMJIeJIeIUs U pecypcocbepekeHHs B

COBpEMEHHOM 3eMJieAeJINH. 3aKOHbI U CUCTEMbI
3eMJieaeJindd. OcHOBHBIE HallpaBJIEHUA
COBEpPIIEHCTBOBAHUA CUCTEM 3eMJiele/INAd U PA3BUTHUA
COBpPEMEHHBIX TEeXHOJIOTUH B d'POHOMHH

BroTexHos10rMa pacTeHu!

BuoTexHO/I0THUA pacTEHUU, TeHHAas UHXXeHepUs U CeJleKL U
Kak METO/IbI oJIyYeHus YCTOUYMBBIX U
BBICOKOMPOAYKTUBHbIX COpPTOB u ru6pU/I0B.
Ucnosnb30oBaHUEe METOZOB TE€HHOW HWHXEHEPUU I
C03/1aHHMSI HOBBIX COPTOB M I'MOPUJIOB PACTEHUN C BBICOKOM
reHeTU4YeCKOU NPOAYKTUBHOCTBIO

AFpOHOMI/I‘IeCKI/Ie OCHOBbI
C€B0060pOTOB, HUX THUIIbI U
3Ha4YeHue

Hay4yHble  OCHOBBI ~ Ce€BOOOOpPOTOB, HMX  THUIOBl U
arpoHOMMYecKoe 3HayeHue. Bpibop ceBOOOOpPOTOB B
YCJIOBUAX pedopMUpoBaHUs AIIK. CtpykTypa
3K0JIOTU3UPOBAHHOTO ceBoobopoTa. [IpuMeHeHne
CeBO06OPOTOB NPUMEHHUTEJIbHO K IIOYBEHHO-
KJMMaTHUYECKUM 30HaM C Y4ETOM TPaLULMOHHBIX KYJBTYp
pervoHa

Cuctrema ynobpeHuit

OCHOBHbI€E 3KOJIOTUYECKHE MTPOOIEMBI YJOOPEHU B CBSI3U C
coXpaHeHHeM OuOpa3HoOOpasus, OXpaHOW MOYB U
arpoJsiaamadToB, 6e30NaCHOCTbI0O MNPOJYKTOB MUTAHUS.
OpraHuyeckue yAo06peHUs. JKOJOTUYeCcKasi apryMeHTalusl
opraHuyeckoro 3emJjejenus. Iloagep:kaHue BBICOKOTO
YPOBHS IJIOZOPOJUS NMyTeM OHOJIOTH3ALMU 3eMJIe/IeHsl.
[IlpuMeHeHre MUHEpPaTbHBIX U KOMILJIEKCHBIX YI00pEHUI Ha
JIOKaJIbHOM ypoBHe. HeTpaguuuoHHbIE yZ06peHUs] U HUX
HOpMHpOBaHHe. bajlaHC 3/1eMEeHTOB MUTAHUA B Pa3JIM4YHBIX
pervoHax M CTpaHax

MHHOBaIlMOHHBbIE u
pecypcocbeperarliiue

CoBpeMeHHble CHUCTEMbl U TEXHOJOTMU 0O6pPabOTKH MOYB.
JdpdekTHUBHBIE NpPHUEMbl OCHOBHOM O06pPAabGOTKM NOYB IO




CUCTeMbI 0OpabOTKU MOYB

30HaM 3emJiefiesvs. [I[puMeHeHHe KOMILJIEKCA OPYAUH AJis
CHIKEHHUS] KOJIMYecTBa oIlepanudil mo o6paboTKe IOYB.
O6paboTka MOYBBI MOJ pasHble KyJAbTypbl. OCOGEHHOCTH
006pabOTKH MOYB B pallOHaX BOJHOW U BETPOBOMW 3p0O3UH

MHTeHCHBHasd TeXHOJIOTUS
BO3/€/IbIBAHUA
CeJbCKOX035IMCTBEHHbIX

KYJbTYP

[lpuMeHeHHe HOBBIX TEXHOJIOTUM IIpU BO3/eJIbIBAaHUHU
CeJIbCKOX03MCTBEHHBIX KYJIBTYD. NHTeHCHBHbIE
TEXHOJIOTUM IIPY MUHHUMU3ALMH 3aTPAT HA UX BBINIOJHEHHE.
HoBrble arpoTexXHOJIOTUHU pu BO3/leJIbIBAaHUU
CeJIbCKOXO3AWCTBEHHBIX  KYyJbTYp  Y3KOPSAJHOTO 1%}
IIMPOKOPSAAHOTO CceBa

WUHTerpupoBaHHble
CUCTEMBI 3aILUTHI
CeJIbCKOX035MCTBEHHbIX
KyJbTYp OT BpeAuTeJIeH,

3amuTa NoCeBOB OT COPHAKOB, BpeAuTesJed U OoJsie3HeH.
[IpodpunakTuyeckue, MexXaHUUYECKHE U OHUOJOTUYECKUE
cnoco6pl. MUHMMH3aLUs HCHOOJIb30BaHUs TepOULIU/OB,
GYHIMUIIM0B M WHCEKTHULUJO0B INpPU HHTErpUPOBAHHOMU

60J1e3HEN U COPHSKOB 3aluMTe pacTeHU. JlokajJibHOe TMpPHMEHEHUEe CpeJCTB
3al[UThI
OcobeHHOCTH TexHosorus BO3/leJIbIBaHUSA CeJIbCKOX03AMCTBEHHBIX

BO3/leJIbIBAHUS
CeJIbCKOX03AUCTBEHHDBIX

KYJIBTYD Ha
3pOJMPOBAHHBIX %
MeJIMOPUPOBAHHBIX
3eMJISIX

KYJbTYp Ha 3pOJAUPOBAHHBIX 3eMJiAX. BiusHHEe yK/IOHA
MECTHOCTU Ha CMbIB U pa3MbIB MOYBbI. ArpOTEXHUYECKHE
MeponpusATHUs,  HOpeJfoTBpallaolide  3pO3UK  IOYB.
JlecoMeMOopaTUBHbIE U TUAPOTEXHUYECKUE MEpPONPUATUS
0 CHWXXEHUI0 3po3ud MNo4B. OCOOGEHHOCTH TEXHOJIOIH
BO3/le/IbIBAHUSI  CEJIbCKOXO3SIMCTBEHHBIX  KYJbTYp  Ha
opoiaeMbix 3eMJsIX. KyJbTypoocBOUTE/NNM HA 3aCOJI€HHBIX
opomaeMblx  3eMJysX. O0cCOOGEHHOCTH  BO3/ieJIbIBaHUA
OT/IeJIbHBIX KYJIbTYp Ha OpolIaeMbIX 3eMJIsIX. TeXHOJOTUHU
BO3/leJ/IbIBAHUSL  CEJbCKOXO3IMCTBEHHbIX  KYJbTYp Ha
ocylaeMbIXx 3eMJigX. Ky/JbTypTexHUyecKhue MepoNnpUsATHUS.
[lepBHYHOE OCBOEHHE OCYLIEHHBIX 3€MeJIb

AnantuBHO-/JaHAmIadTHOE
3eMJieiesine

OueHka NpPUPOAHBIX Y NPOU3BOJACTBEHHBIX pPeCypcoB

onpe/ieJIeHHOM  arpo3koJIoruyecKou rpynnel  JAJs
obecreyeHus YCTOMYUBOCTH arposianjadTa U
BOCHPOM3BO/JCTBA KOCBEHHOro IMiogopojus. PakTopsl,

OKa3bIBalOIIKME BJIMAHHE Ha (l)OpMI/IpOBaHI/Ie dJIalITUBHbIX
CHUCTEeM 3eMJie e1nd. Pazinyusa B cucTeMax B 3aBUCUMOCTHU

OT KaTeropuu arpoJsianzadra. OcobeHHOCTH
NPOEKTUPOBAHUSI  AJANTUBHO-JAHJUAPTHBIX  CHUCTEM
3eMJie/ieNus Ha OpoIllaeMbIX, OCyIlIaeMbIX u
3POJMPOBAHHBIX 3€MJISIX
TexHoJsiOTUU Kommnsiekc nmnpueMoB, HampaBJieHHbIX Ha 60pbby
cbeperarol1iero Jlerpajlalied CTPYKTYpPbl MOYBbI, CHHXKeHUE TJI0OJJ0POIUS U
3eMJIe/Ieus NajleHus1 ypOXKaHWHOCTM B  CUCTeMe CcOeperamwlinero

3eMJsiefiesiusA. 3aMeHa IUIY)KHOM 06paGOTKM NO4YBbI Ha
MUHHUMaJIbHYl0O W HyJieByw. IlpeumyiiecTBa HyJieBOH
TEXHOJIOTUM MO0 CPaBHEHUI C TPAJAUIMOHHOW CHUCTEMOU
zemJiefiesiusl. TUNbl T0YB, MNPUrOJHbIE [Jis1 HYJeBOU
006paboTku. CoBpeMeHHass TeXHMKA JJis  pa3BUTHUsS
pecypcocbeperamouidx TexHoJorvil. I[loceB B Mysib4y Kak
MeTO[, CHIKAIOILU I 3anJibIBaHUe NIOYBBI,
npeJoTBpallalOIIMi  BOAHYI0 U  BETPOBYID  3PO3UIO0.
BavsHue 6ecny>kHOM 06pabOTKM Ha yJaydllleHhe CBOMCTB




M IUJIOAOPOJAHE IOYB, 3KOJIOTUYECKOr0  COCTOSIHUS,
MOBBIIIEHUE ypOXKalHOCTHU CeJIbCKOX0391CTBEHHBIX
KYJbTYpP U Ka4eCTBO NPOAYKI YU

JKOHOMHYECKHE aCMEKThl | JKOJOTUYECKU O6e30MacHble TEXHOJIOTUM BO3/eJbIBaHUS

TEXHOJIOTUH CeJIbCKOX03WCTBEHHBIX KYJbTYp B pas3/IMUYHbIX CTpaHax

OpraHUYecKoro MHUDpa. Buosiorusanus 3eMJiefieNus, HacChllLeHHe

3eMJieJieJ1us CeBOOOOPOTOB MHOTOJIETHUMU TpaBaMU U O0OOBBIMU
KyJIbTypaMH, KOMIIJIEKC Mep IO OGHUOJIOTUYEeCKOW 3aljuTe
pacTteHui. bruonecTuLUbl, KCNOJIb3yeMble B OPraHU4e€CKOM
pacTeHHeBOACTBe. Pa3yinyHble BapuaHTBl CeBOOOOPOTOB
JUIS1 KOHTPACTHBIX arpO3K0JIOrYeCKUX pauoHOB. PBIHOK Kak
dakTop MUPOBOT0 aJIbTEPHAaTUBHO 3emJiefies1us,
obecre4MBalOLIero BHeJpeHHUEe arpOTEXHUYECKOr0 pexKrUMa,
6/1aronpUsATHOrO JJIs OKpY»Karlier cpeJibl

PazpaboTumnkm:

[Ipodeccop

ArpoOHOTEXHOJOTUYECKOTO JerapTaMeHTa B.J1. Haropusrlii

JOJIKHOCTh, HA3BaHUEC Kad)e):[pr,l IIOAIINCH WHUOHAJIbI, anMI/IJ'II/ISI

JupexTop

Arpo0HOTEeXHOJIOrHYeCKOr0 IenapTaMeHTa J.A. loBjeTsspoBa

Ha3BaHue Kadeaps TOJINUCH HHULUAbI, GaMUATHs

Peoples' Friendship University of Russia

Agricultural Technology Institute

SUMMARY ACADEMIC DISCIPLINES

Graduate school Agriculture
Specialization “Agrobiotechnology”
Educational program

Name of the discipline

Innovative technologies in agronomy

Volume discipline

3 3E( 108 hour.)

Course Description

The name of the partition
discipline

Summary of sections discipline:

Scientific basis for greening
agriculture

Belief systems and stages of formation of modern
technologies in agricultural production. Scientific basis for
greening agriculture and resource in modern agriculture.
Laws and farming systems. The main directions of
improvement of farming systems and the development of
modern technologies in agronomy

plant Biotechnology

Plant biotechnology, genetic engineering and breeding




methods for obtaining a stable and highly productive
varieties and hybrids. Using genetic engineering
techniques to create new varieties and hybrids of plants
with high genetic productivity

Agronomic bases of crop rotations,
their types and importance

Scientific basis for crop rotation, their types and
agronomic value. The choice of crop rotation in the
conditions of reforming of agrarian and industrial
complex. Structure ecologized rotation. The use of crop
rotation with respect to the soil-climatic zones, taking into
account the traditional cultures of the region

fertilizer system

The main environmental problems of fertilizers in
connection with the conservation of biodiversity, soil
protection and agrarian landscapes, food safety. Organic
fertilizers. The environmental argument is organic
farming. Maintaining a high level of fertility by
biologization agriculture. The use of mineral and complex
fertilizers at the local level. Unconventional fertilizers and
rationing. Balance of batteries in different regions and
countries

Innovative and resource-tillage
system

Modern systems and soil treatment technologies. Effective
methods of the basic processing of soils in zones of
agriculture. Application instruments set to reduce the
number of operations by soil treatment. Soil treatment
under the different cultures. Features of soil treatment in
water and wind erosion areas

Intensive technology of cultivation
of agricultural crops

Application of new technologies in the cultivation of
crops. Intensive technologies while minimizing their
execution costs. New agricultural technology in the
cultivation of crops in wide and close drill seeding

Integrated crop protection from
pests, diseases and weeds

Protecting crops from weeds, pests and diseases.
Maintenance, mechanical and biological methods.
Minimizing the use of herbicides, fungicides and
insecticides at the integrated plant protection. Local
application of remedies

Features of cultivation of
agricultural crops on eroded and
reclaimed land

The technology of cultivation of agricultural crops on
eroded lands. Influence of terrain slope on runoff and soil
erosion. Agro-technical measures to prevent soil erosion.
Agroforestry and hydraulic engineering measures to
reduce soil erosion. Features of technology of cultivation
of crops on irrigated land. Kulturoosvoiteli on saline
irrigated lands. Features of cultivation of certain crops on
irrigated land. Technology of cultivation of agricultural
crops on drained lands. Kulturtehnicheskie event. Initial
development of reclaimed land

Adaptive-landscape agriculture

Assessment of natural and industrial resources, certain
agri-environmental groups to ensure the sustainability of
agricultural landscapes and indirect reproduction of
fertility. Factors influencing the formation of adaptive
farming systems. Differences in systems depending on the
category of agricultural landscape. Features of designing
of adaptive-landscape systems of agriculture on irrigated,
drained and eroded lands




Conservation Agriculture
Technology

Modern systems and soil treatment technologies. Effective
methods of the basic processing of soils in zones of
agriculture. Application instruments set to reduce the
number of operations by soil treatment. Soil treatment
under the different cultures. Features of soil treatment in
water and wind erosion areas

Economic aspects of organic
farming technology

Application of new technologies in the cultivation of
crops. Intensive technologies while minimizing their
execution costs. New agricultural technology in the
cultivation of crops in wide and close drill seeding

Developers:
Professor of
Agrobiotechnology Department

V.D. Nagorny

Director of
Agrobiotechnology Department

E.A. Dovletyarova




DedepanbHoe 20Cy0apCmeeHH0e A8MOHOMHOe 00PA308aMeNbHOe YUpelcOeHUe
gvicuie2o oopaszoeanus « Poccutickuil ynugepcumem opyircovl Hapooo8»

Azpapno-m €XHO102UYeCKUIL UHCT umym

AHHOTALMS YYEBHO JUCHUTIIVHBI

O0pa3zoBarenbHas mporpaMma

35.03.04 «<ArpoHomusa» (Marucrtpatypa)

Cnenuanusanus «Arpo6Hu0oTEXHOIOTUSI»
(HaumeHoBaHUe 0OPA308AMENLHOU NPOSPAMMbBL (NPOPUTL, CREYUATUZAYUSL)

HanmenoBanue QM CUHMILINHBI «MHCTpYyMEHTaIbHBIE METOAbI

HccJae10BaHun»

O0BLEM THCHUILINHBI

3 3E (108 uacoB)

Kpatkoe conep:xanue JTUCHHIIMHBI

Ha3Banue pa3nenoB (Tem)
AUCHHUILJIMHBI

Kparkoe coneprxkanue pasaesioB (TeM) IMCHHUIIAHBI .

Obujue nosaoxceHus

Knaccudukanus WHCTPYMEHTAJIbHBIX METO/I0B
Hccaes0BaHuA 00bEKTOB  OKpYXKaloLleH  Ccpejibl,
npo6ooT60p, npo6oNoAroTOBKA, paszesieHue

KOHILIEHTPUPOBAHHUE, M3MepeHue (onpeneneHue),
06paboTKa JaHHBIX, BBIBOAbI U OTYET, NMpPEACTAaBJIEHHUE O
XeMOMeTpUKe

AmomHo-
abcopbyuoHHas
cnekmpomempusi

TeopeTrnyeckrue OCHOBbI MeTOJ[a ATOMHO-3MHUCCUOHHOM
CIEeKTPOMETPHUM, UCTOYHUKHU H3JY4YeHHUSs, UCNOJIb3yeEMbIE B
aTOMHO-3MUCCUOHHOM CIIEKTPOMETPHH, CIEKTPOMETPHI A1
aTOMHO-3MUCCHUOHHOW  CIEKTPOMETPUH, BO3MOKHOCTH
MeTo/ia aTOMHO-3MUCCUOHHOW CHEKTPOMETPUU  AJisd
aHa/ju3a O0O0BbEKTOB OKpYXKalollled cpeJibl, TeOpeTHYeCKHe
OCHOBbI METOJIla aTOMHO-abCOPOLIMOHHOM CIEKTPOMETPUH,
YCTPOWCTBO  aTOMHO-abCOPOLIMOHHBIX  CIIEKTPOMETPOB,
BO3MO>KHOCTH MeTo/Jia aTOMHO-ab6COpOIIMOHHOHN

abCoOpOIIMOHHOM  CHEKTPOMETPUH, aHajJu3  BO3Jyxa
MeTO/I0M aTOMHO-abCOpPOIIMOHHON  CIIEKTPOMETPHH,
aTOMHO0-abCOPOIMOHHBIA METOJi ONpe/ieJieHUsI CBUHIIA B
BO3/lyXe B COOTBETCTBUHM C MEX/yHapOJAHBbIM CTaHAapTOM
MCO 9855, onpeneneHue TshHKesbIX MeTa/JIOB B IMOYBE B
COOTBETCTBUHU C MeXAYHAapoAHbIM cTaHzapToM MCO 11047,
aHa/Ju3 MUILEBBIX MNPOAYKTOB, aHAJU3  OUOJIOTHUYECKUX
006pasIloB.

Cnekmpa/ibHble
Memodbl aHaAU3da

NHudpakpacHas CIEKTPOCKOIUS, ynbTpadurosieToBas

pe30HaHCa, ra3o-KM/KOCTHas xpoMaTorpadus,
BbICOKO3(PEKTHUBHASA KUJKOCTHAs XpoMmarorpadus, macc-
CIIEKTPOMETPHSI, XPOMATO-MaCC-CIEKTPOMETPHUS

Inekmpoxumu4eckKue
Memodbl aHa1u3a

TeOpeTI/I‘IECKI/Ie OCHOBBI 2JIEKTPOXUMHUYECKHUX METOJOB
dHaJ/In3a, IOTEHOHUOMETPHUA, BOJIbTaMIIEpOMETPHUA,
BO3MO>XHOCTH 3JIEKTPOXUMHUICCKUX METOA0B JJid dHAJIK3ad

CIIEKTPOMETPHH, dHAJIM3 BOJAbI MEeTOJO0M dTOMHO-

CIIEKTPOCKOIIMA, CIIEKTPOCKOIIMA AAE€PHOro MArHUTHOI'O




00'bEKTOB OKPY>Kaloll[el cpe/ibl, Onpe/ie/ieHhe MacCOBOM
ZL0J1Id HUTPAT-HOHOB B IPOAYKTAaX PaCTUTEJIbHOTO
NPOUCX0XKJEeHUs, NPOAYKTaxX NepepaboTKHU IJI0JJ0B U
oBoLleH, KOpMax, KOMOMKOPMax U KOMOMKOPMOBOM Chlpbe
NOTEeHLIMOMEeTPHUYECKUM METO/I0M, OIlpe/ie/IeHHe MacCOBOU
KOHLeHTpauuu BUTaMuHa C Bo GpyKTax U AroAax
BOJIbTaMIIepOMeTPHUYECKUM METO/I0M, OllpesieJieHre Ho/ia B
NHUILEeBBIX IPOAYKTAX U IPOJOBOJIbCTBEHHOM ChIpbe
BOJIbTAMIIEPOMETPHUYECKUM METO/IOM.

Xpomamozpagus TeopeTudeckre 0CHOBBI XpoMaTorpadpuu Kak MeToa
pasjesieHus U onpesie/leHUsl XMMUYeCKHUX BellleCTB, ra3o-
KUJKOCTHas XpoMaTorpadus, BbICOK0O3IQPeKTUBHASA
KUJKOCTHas XpoMaTorpadus, MoHHas xpoMaTtorpadus,
Macc- CIEKTPOMETPHUS, XpOMATO-MaCC-CIIEKTPOMETPHS,
onpezesieHUe CoZlep>KaHUsl 3QUPHBIX MaceJl, onpeesieHue
aHHWOHOB.
Pa3paborumkn:
[Ipodeccop
ArpoOHOTEXHOJOTUYECKOTO JIerapTaMeHTa B.J1. Harophsrlii
JOJKHOCTh, HA3BaHUEC Kad)e):[pr,l IO CH WHUOHAJIbI, anMI/[HI/ISI
J{upexTop
Arpo0HOTEeXHOJIOrHYeCKOro0 IenapTaMeHTa J.A. loBjeTsspoBa
Ha3BaHUe Kadeapsl TOJINUCH HWHULMATE], GaMUATHs

Peoples' Friendship University of Russia

Agricultural Technology Institute

SUMMARY ACADEMIC DISCIPLINES

Graduate school Agriculture
Specialization “Agrobiotechnology”
Educational program

Name of the discipline

Instrumental methods of research

Volume discipline

3 3E(_108__ hour.)

Course Description

The name of the partition
discipline

Summary of sections discipline:

General provisions

Classification of instrumental methods of environment
objects, sampling, sample preparation, separation and

Atomic absorption spectrometry concentration, measurement (determination), data

processing, and report the findings, the notion of
chemometrics




Spectral methods of analysis

Theoretical foundations of the method of atomic emission
spectrometry, radiation sources used in atomic emission
spectrometry, spectrometers for atomic emission
spectrometry, the possibilities of the atomic emission
spectrometry for the analysis of the environment, the
theoretical foundations of the method of atomic absorption
spectrometry device atomic absorption spectrometry , the
possibilities of the atomic absorption spectrometry,
analysis of water by atomic absorption spectrometry, air
analysis by atomic absorption spectrometry, atomic
absorption method for the determination of lead in the air
in accordance with the international standard 1ISO 9855,
determination of heavy metals in the soil in accordance
with the international standard ISO 11047, food analysis,
the analysis of biological samples.

Electrochemical methods of
analysis

Infrared spectroscopy, ultraviolet spectroscopy, nuclear
magnetic resonance spectroscopy, gas liquid
chromatography, high performance liquid
chromatography, mass spectrometry, gas chromatography-
mass spectrometry

chromatography

Theoretical basis of electrochemical analysis methods,
potentiometry, voltammetry, the possibility of
electrochemical methods for the analysis of the
environment, the definition of the mass fraction of nitrate
ions in plant foods, products of processing fruits and
vegetables, forages, compound feed and feed materials by
potentiometric method, determination of the mass
concentration of vitamin C fruits and berries voltammetric
method, the determination of iodine in foodstuffs and food
raw materials voltammetric method.

Developers:
Professor of
Agrobiotechnology Department

V.D. Nagorny

Director of
Agrobiotechnology Department

E.A. Dovletyarova




Deodepanvroe 2ocyoapcm

6€HHOE A6MOHOMHOE 06pa306ameﬂbHoe yQpeOfcdeHue

gvicuteco oopazosanus « Poccutickutl ynugepcumem opyrcovl HaApoOo8y

Azpapno-mexHon02uiecKuil UHCIUmYm

AHHOTAIIUA YYEBHOM JUCIHUATLINHBI

Oopa3oBartesibHAsI MIPOrpamMMa
35.03.04 «ArpoHomMus» (MaructpaTypa)

Cnern

(HaumeHoBaHUE

vanu3anus «KArpo6rMoTeXHOJIOTUS»
00pazosamenvHoll npoepammyl (RPoduib, Cneyuaru3ayus)

HanmeHnoBaHMe TMCUUILIMHbI

«MarteMaTuueckKoe MOJC/JIMPOBAHUEC U
IMPOCKTHPOBAHUEY

O0BLEM THCHUILINHBI

3 3E (108 uacoB)

Kpatkoe cogep:xanue JTUCHHIIMHBI

Ha3Banue pa3nesnoB (Tem)
AMCUUTIMHBI

Kparkoe conepxanue pas3aesioB (TeM) IMCHHUIIAHBI .

Me’ro,qonomqecxue H
TeopeTHU4IeCKHEe OCHOBBI
MOAEJINPOBAHHUA U
IIPpOEKTHUPOBAHHUA.

[lonaTne o MopenaxXx W MOJEJUPOBAHUU. 3HAYEHUE
MO/IeJINPOBAHUSA B HAYYHbBIX UCCJIeJOBAHUAX 10 alPOHOMHH.
CTpykTypa U O¢QyHKUMM Mogenu. Crnocobbl MOCTPOeHHUA
Mojzend. Knaccudukanus MaTeMaTUYeCKUX MOJlesiel U UX
XapaKTepUCTHUKA: ONHMcaTesbHble (3IMIMUPUYECKHe) U
00bAACHUTE/IbHBIE (TeopeTHYeCKHe), ONTUMU3ALMOHHbIE U
VMUTALMOHHbIE, CTAaTUCTUYEeCKMe U  JUHAMHUYeCKHe,
JleTEePMUHUCTHYECKUE U CTOXaCTUYeCKHe.

CeoucTBa Mozeu. [IpyHIIMIIBI MOZl€TMPOBAHHUS.

JdTtanbl MOJEJUPOBAHHUSA: BBIOOP THUIIA MOJENU U
000CHOBaHME CTelNeHW ee CJO0XKHOCTH, pas3paboTka
CoZlep>KaHUsA MO/JleJIy, dbopmanuzanusa MO/JIeJIy,
onpejiesieHMe BHJAA (QYHKLUMHA UM MapaMeTpOB MOJeJH,
OL|€HKA aIeKBAaTHOCTHU MOJeJIH, aHa/Iu3 4YYBCTBUTEJIbHOCTHU
MO/ieJId, UCII0JIb30BaHUE MOJIEJIU.

CTpyKTypbl XpaHEHHUs
Y METO/IbI IOCTyTIa

CucteMbl 06paboTku AaHHbIx (CO/I). PalsoBble cUCTEMBI
00pabOTKH AAHHBIX U TEHAEHIUU UX Pa3BUTUSA. CTPYKTYpPbI
JaHHbiX i ®COJl u MeToabl focTymna. Mojesb IpoCTOro
nocjenoBaTesbHOro Qaityia. HWHAekcHass opraHusauus
¢daisa. MeTo bl MOMCKA B HHJEKCE.

MopenvpoBaHue
BbICOKOIPOYKTUBHbIX
arpocucTeM

MogenvpoBaHue B CeJIeKIUHA CeJbCKOX0351CTBEHHBIX
KysabTyp. TpeboBaHue K MoJenu copTa. MojenupoBaHue
NpU MJIAHUPOBAHUU YPOXKAUHOCTU KyJbTyp. OnTUMHU3aLUS
MOJleJIM T0CeBa KyJbTYp [JId Pas3JIMYHBIX YCI0BUMU
peruoHoB. Mogenb arpoduTtoneHosa. Mogenun cucrem
yA0OpeHUsT W 3allUThl pacTeHUH, O06pPaAOGOTKU IOYBHI.
Hcnosib3oBaHUeE MO/JIeJIMPOBaHUS B MpaKTHUKe
peryJupoBaHHsi COPHOTO KOMIIOHEHTa arpodUTOIeHO30B.
MogenvpoBaHUe CBAA3U 3aCOPEHHOCTHU U NPOAYKTHUBHOCTH.
Ucnosb3oBaHWe Mojiesiell Mpu pa3paboTke MNPOEKTOB
TEeXHOJIOTHUH NPOU3BO/ICTBA PACTUTEJbHOM NPOAYKIHH.




OcHOBHBIE TEeXHOJIOTHYEeCKHEe 0JIOKH ynpaBJeHuUs
NPOAYKIMOHHBIM MpolieccoM pacTeHud. basoBas Mojesb
TEeXHOJIOTUM MPOU3BO/CTBA NPOAYKIMM pacTeHUEBOJACTBA.
AnanTopsl K 6a30BbIM TEXHOJIOTHSIM.

ba3sbl IaHHBIX.

OcHoBHBbIE NTOHATHSA 6a3 JaHHbIX. CBo¥icTBa B/I.
Tpe6oBanus k opranusanuu b/l. bBaHk JaHHBIX.
KoMmnoHeHThI 6aHKa JaHHBIX. AIMUHUACTPATOP OaHKa
JlaHHbIX. CucTeMa ynpaBJyieHUs 6a30i gaHHbix (CYB/).
YpoBHU nipeficTaB/eHUs AaHHbIX. 2 KM3HeHHbIN NUKJI B/l.
[Ipouecc npoektrupoBaHud b/l. [[pyHLMI HUCXOAALLETO
MPOEKTUPOBAHUSA C MIOCJIeJ0BATEJbHBIMUA UTEPALUAMHU.
[IpoekTHas skcnepTU3a. AHa/IU3 TPeOOBAHUM.

PazpaboTumnkm:
ITpodeccop
ArpoOHOTEXHOIOIMYECKOTr0 IeTIapTaMeHTa M.C. I'unc

JOJDKHOCTH, HAa3BaHUEC Ka(beﬂpbl IOAINCH HWHHLHAJIbI, (baMl/IJ'll/lﬂ
JAnpexTop
Arpo0MoTexXHO0JI0TrH4ecKOro AenapTaMeHTa J.A. JloBjieTsipoBa
Ha3BaHUC Ka(bez[pbl oAU Ch HWHHIIHAJIbI, CbaMI/UII/Iﬂ

Peoples' Friendship University of Russia

Agricultural Technology Institute

SUMMARY ACADEMIC DISCIPLINES

Graduate school Agriculture
Specialization “Agrobiotechnology”
Educational program

Name of the discipline

Mathematical modeling and design

Volume discipline

3 3E( 108 hour.)

Course Description

The name of the partition
discipline

Summary of sections discipline:

Methodological and theoretical
foundations of modeling and
design.

The concept of models and modeling. The value of
modeling in scientific research in agronomy. Structure and
function models. Methods for constructing the model.
Classification of mathematical models and their
characteristics: descriptive (empirical) and explanatory
(theoretical), optimization and simulation, static and
dynamic, deterministic and stochastic.




Model Properties. modeling principles.

Simulation Stages: selection of the type of model and
justification of the degree of its complexity, the
development of the content model, formalization of the
model, the definition of functions and parameters of the
model, evaluation of the adequacy of the model,
sensitivity analysis of the model, the use of the model.

Storage structures and access
methods

Data Processing System (ODS). File data-processing

systems and their development trends. Data structures for
FSOD and access methods. Model simple sequential file.
The index file organization. Search methods in the index.

Simulation of high-agricultural
systems

Modeling in crop breeding. The requirement to the model
class. Simulation in the planning of crop yields.
Optimization Model for planting crops the different
conditions of the regions. agrophytocenosis model. The
models fertilizers and plant protection, soil cultivation.
The use of simulation in the practice of weed control
component agrophytocenosis. Communication Modeling
infestation and productivity.

The use of models in the development of vegetable
production technology projects.

The main technological control units a production plant
process. The basic model of technology of crop
production. Adapters to the basic technologies.

Database.

Basic concepts of databases. DB Properties. Requirements
for the organization of the database. Database.
Components of the data bank. data bank administrator.
Database Management System (DBMS). reporting levels.
Database Lifecycle. The process of database design. The
principle of top-down design with successive iterations.
Project expertise. Requirements analysis.

Developers:
Professor of
Agrobiotechnology Department

M.S. Gins

Director of
Agrobiotechnology Department

E.A. Dovletyarova




DedepanvHoe 20Cy0apcmeeHHoe A8MOHOMHOe 00Pa3068amebHOe YupedcoeHue
gvicuteco oopazosanus « Poccutickutl ynugepcumem opyrcovl HaApoOo8y

Azpapno-mexHon02uiecKuil UHCIUmYm

AHHOTAIIUA YYEBHOM JUCIHUATLINHBI

Oopa3oBartesibHAsI MIPOrpamMMa
35.03.04 «ArpoHomMus» (MaructpaTypa)
Cnenuanusanus «KArpo6u0OTEXHOOTUSI»

(HaumeHoBaHUE

00pazosamenvHoll npoepammyl (RPoduib, Cneyuaru3ayus)

HanmeHnoBaHMe TMCUUILIMHbI

«MeHeaKMEeHT U MAapKETUHI»

O0BEéM TUCHUIIINHBI

2 3E (72 yacoB)

Kpartkoe conep:kanue THCIHIJIMHBI

Ha3Banue pa3aenoB (Tem)
AUCHUILIHHBI

Kparkoe conepxxkanue pa3aesioB (TeM) IUCHHUILVIUHBI

CyumiHOCTb MeHe/PKMEHTA

OnpezniesieHUsT ~ OCHOBHBIX  MOHATUM  MEHeKMEHTa.
Pa3BuTHe mnpejacTaBjieHUH O MeHeKMeHTe. CTpPyKTypa
COBPEMEHHOTO  MeHepKMeHTa. Hcrtopus  pa3BUTHA
MeHeKkMeHTa. CymHOCcTh PyHKIUMU. OCHOBHble QYHKIMU
MeHe/PKMEHTa: IPOTHO3UPOBAHUE; IJITAHUPOBAHHUE;
CO3/laHMEe OPraHU3alMOHHBIX CTPYKTYpP Kak (QYHKIUSA
MeHe/PKMEHTA; PYKOBOJICTBO; KOOPAHHALMS; KOHTPOJIb

OpraHusanoHHbIe
CTPYKTYpPbl MEHEPKMEHTA

CyLHOCTb OpraHM3alMOHHOMN CTPYKTYypbl. OCHOBHbIE BU/bI
OpPraHM3allMOHHBIX  CTPYKTyp: JIMHEWHasd; JIMHEWHO-
1TabHas; JUBU3UOHAJIbHAs; MaTPUYHAs

[lnanupoBaHue CymHocTb manupoBaHus. llesn U 3a/1auv NMJIaHMPOBAHUS.

JleITeJIbHOCTH OcHoBHble QyHKIMU MaaHUMpoBaHuUsA. [linaH. Bujbl niaHoB.

npeAnpUusTUs OnepaTvBHOE W CTpaTerdyeckoe IJIAHUPOBaHWE Ha
npeAnpusaTuu. MeToJbl TJIaHUpPOBaHUs. Bbibop MeToza
NJIaHUPOBaHMUS.

Ctpareruyeckoe Ob6mass xapaKTepUCTHKA CTpaTeruyeckKoro ymnpaBJeHUs.

ylpaBJieHue Muccus v ueau opranusanuu; Ctpaterust pupmbl.

opraHu3alueun

PI/ICK-MeHeﬂ)}(MeHT

CylHOCTb ¥ BHJbl PUCKOB. [IporHo3mMpoBaHHE pPHCKOB.
YnpaBJieHHe pUCKOM

MHHOBaIlMOHHBIN
MeHEPKMEHT

CyimHocTb VHHOBAaLMM. OcHOBHbBIE UHCTPYMEHTBI
VHHOBALMOHHOTO MEHEeJ/KMEeHTa. MeToabl  OLleHKH
3¢pbEeKTUBHOCTH HHHOBAIUHN

CyuiHOCTb MapKeTHHTra

Cy1HOCTb, 1]eJIM, OCHOBHbIE NPUHIIMIIBI U GYHKLUHU
MapKeTHuHra. UcTopus pa3BuTus MapkeTuHra. Cucrema
MapkeTUHroBo nHopmanuu. [IpoBegeHue
MapKeTHUHIOBOI'0 MCCJ/Ie/IOBAHMUS.

MapkeTUHroBas cpesa

CymHoCcTh MapKeTHHI0BOU cpefbl. Ee cTpykTypa. Makpo u
MUKpPO-DaAKTOPBHI.

[ToTpebuTenb U ero
noBeJieHHe.

CymHocTh noTpebutesns. OCHOBHble MOJeNU MNOBeJEHHUS
NOoTpebuTeJIsl. YIipaBJeHUe NoBeJleHHeM IOTpebuTe s




CerMmeHTaLUs pbIHKA

CymHocTh cerMeHTauuu. IloHATHe cerMeHTa. Kpurtepuu
cerMeHTauu. OCHOBHbIE METO/bl CETMEHTALUH.

CTpaTteruv MapKeTHHTa.

OcHOBHBbIE MNPUHOUIIBI CTPATETMH MApPKETHHTIA. OcHOBHBbIE
nmoaxoAanbl K pa3pa60TKe CTpaTeru MapKeTHHTra. OcHOBHBIE
METOoAbl CTPATEIr'MH MApPETHHTIA.

ToBap CywHocTbh ToBapa. OCHOBHblIe BU/bl TOBapoB. Pa3paboTka
HoBoro ToBapa. OCHOBHble MeTOJbl pPa3pabOTKH HOBOTO
TOBapa.

[leHooG6pa3oBaHUe CymHocTh LeHbl M BUJAbI LeH. OCHOBHble MNOAXOAbI K

ueHoo6pa30BaHmo. OcHOBHBbIE METO/ bl HEHOO6p330BaHI/IH.

[IpoaBuMKEHME TOBapa

CyH.[HOCTb MMpOABHXEHHA TOBapa. OcHOBHBIE IPpUHLOHIIBI
MpoABHXEHHUA TOBapa. OcHOBHbIE KaHaJbl MPOABHUMKEHHA

KaHaJsia. OCHOBHbIE METOAbI IPOABHNKEHHA TOBAPA

Pa3patGorumkmn:

JloueHt

ArpoOHOTEXHOIOTHYECKOTO IeTIapTaMeHTa E.B. PomanoBa
JOJIDKHOCTh, Ha3BAaHUEC Ka(be;[pm IO CH WHUOHAJIbI, anMI/[J'[I/Iﬂ

JupexTop

Arpo0HOTEeXHOJIOrHYeCKOro JenapTraMeHTa J.A. loBjeTssipoBa

Ha3BaHue Kadeapsl TOJINUCH HHULUAb], (aMUATHs

Peoples’ Friendship University of Russia




Agricultural Technology Institute

SUMMARY ACADEMIC DISCIPLINES

Graduate school Agriculture

Specialization “Agrobiotechnology”

Educational program

Name of the discipline

Management and marketing

Volume discipline

2 3E(_72__ hour))

Course Description

The name of the partition
discipline

Summary of sections discipline:

The essence of management

The definitions of the basic concepts of management. The
development of ideas about management. The structure of
modern management. The history of management
development. SUMMARY functions. The main functions
of management: forecasting; planning; the creation of
organizational structures as a function of management;
leadership; coordination; control

Organizational structures of
management

The essence of the organizational structure. The main
types of organizational structures: linear; linearly-staff;
divisional; matrix

Planning for the enterprise

The essence of planning. Goals and planning tasks. The
main functions of planning. Plan. Types of plans.
Operational and strategic planning at the enterprise.
Planning methods. The choice of planning method.

The strategic management of the
organization

General characteristics of strategic management. Mission
and goals of the organization; The strategy of the
company.

Risk Management

Essence and types of risks. Risk Prediction. risk
management

innovation management

The essence of innovation. The main tools of innovation
management. Methods for evaluating the effectiveness of
innovation

The essence of marketing

The essence, goals, principles and functions of marketing.
The history of the development of marketing. marketing
information system. Conduct market research.

Marketing environment

The essence of the marketing environment. Her structure.
Macro and micro factors.

The consumer and his behavior.

SUMMARY consumer. Basic models of consumer
behavior. consumer behavior management

market segmentation

SUMMARY segmentation. The concept of segmentation.
segmentation criteria. The main segmentation methods.

Marketing Strategy.

The basic principles of marketing strategy. Basic
approaches to the development of marketing strategies.
Basic methods maretinga strategy.

Product

SUMMARY product. The main types of goods.
Development of a new product. The main methods for
developing a new product.




pricing

The essence of the prices and types of prices. Basic
approaches to pricing. Main pricing methods.

product promotion

The essence of the promotion. The basic principles of
promotion. The main channel of promotion channels. The
main methods of promotion Product

Developers:
Assosiate Professor of
Agrobiotechnology Department

E.V. Romanova

Director of
Agrobiotechnology Department

E.A. Dovletyarova




Deodepanvroe 2ocyoapcm

6€HHOE A6MOHOMHOE 06pa306ameﬂbHoe yQpeOfcdeHue

gvicuteco oopazosanus « Poccutickutl ynugepcumem opyrcovl HaApoOo8y

Azpapno-mexHon02uiecKuil UHCIUmYm

AHHOTAIIUA YYEBHOM JUCIHUATLINHBI

Oopa3oBartesibHAsI MIPOrpamMMa
35.03.04 «ArpoHomMus» (MaructpaTypa)

Cnern

(HaumeHoBaHUE

vanu3anus «KArpo6rMoTeXHOJIOTUS»
00pazosamenvHoll npoepammyl (RPoduib, Cneyuaru3ayus)

HanmeHnoBaHMe TMCUUILIMHbI

«Pabora c iuteparypoii u ogpopmieHune
pyKomnucei»

O0BLEM THCHUILINHBI

4 3E (144 yacoB)

Kpatkoe cogep:xanue JTUCHHIIMHBI

Ha3zBanue pa3aeioB (Tem)
JAMCHHUILIHHBI

Kparkoe conepxanue pas3aesioB (TeM) IMCHHUIIAHBI .

Pa6oTa c Hay4yHOMI

JIMTepaTypou

C60p u coxpaHeHHe Hay4YHOU HHopMaluu. PaboTa B
npodeccuoHaNbHbIX MPOPUIbHBIX U 001eHAYYHbIX

6ubarMoTeKax. PaboTa ¢ 3/1IeKTPOHHBIMU peCypCcaMH.

CTpykTypa paboThI

[IlpaBuna odopmaeHUss PpyKONUCH. TUTYJIbHBIA JIKCT.
OrsnaBsiienve. Bpenenwe. 0630p JiMTepaTypbl. —YCJIOBHS,
MaTtepyasibl  (06'bEKTHI) M MeTOoJUKAa MpOBe/leHUs
vccnenoBaHuil. [J1laBbl OCHOBHOM  (3KCIEpUMEHTA/IbHOM)
yacTu. 3ak/ioueHue (006CykJeHHe pe3yabTaToB). BbiBozpbL
Bbubsnorpadpuyeckui CIIUCOK VCI0JIb30BaHHOU

nutepatypsl. [Ipunoxenue.

Pedepar

O6uas xapaktepucTuka. [locsieoBaTe/IbHOCTD
BbINOJIHEHUSA. OnipeiesieHre TeMbl . [10ATOTOBUTENbHBIN
stan. Pabota Haj TekcToM pedepaTa. 3aKIIOUYUTENbHbBIN
atal. [loaroroska goknaajga. [logroroBka K 3amure 1

3amuTa pedepara.

KypcoBas pa6oTta

O61as xapakTepucTuka. [locsieoBaTeIbHOCTh
BbINOJIHEHHUS. Onipe/iesieHre TeMbl . [I0roTOBUTE/IbHbBIN
stan. PaboTa Haz iuTepaTypHbIM 0630pOM KypCOBOH

pa60TbI. PacueTHas yacTb. 3aKJHYUTEJIbHbIN 3TaIl.




[ToaroToBKa AoKaazAa. [IoAroToBKa K 3allMTe U 3alljUTa

KypCOBOH pabOThI

JlunsioMHas (BbINyCKHasA)
paboTa Kak
KBa/IMPpUKaALLMOHHOE

HccjaeanoBaHue

O6masa xapaktepucTuka. [locsesoBaTesbHOCTD
BbINOJIHEHUA. Onipeie/ieHre TeMbl U HAYYHOT' O
pykoBoauTeis. [logroroButebHbIN 3Tan. PaboTa Haz
JINTEPATyPHBIM 0630pOM JUIIJIOMHOU (BBINYCKHOW
paboThl). JKCepuMeHTa/IbHasA / pacyeTHas 4YacTh.
JKOHOMMYECKas 4YacTb. 3aKJHYUTEJNbHBIN 3TAIl.
[loarorToBka gokJaga. [logroToBka K 3allidTe W 3aljuTa

JIUIJIOMHOM (BBINYCKHOM) paboThI

Hay4Hble ny6aukanuu

[ToHsaTHsA, PyHKIUH, OCHOBHBIE BU/Ibl. Te31Cbl HAYYHOTO
Jlokaaja /coobienus. HayyHas ctaTbsl. MeToguKa
MOATOTOBKHU M 0popMJIeHUs Nyb6arMKauun. TexHuka

HaIllMCaHHA TEKCTOB.

[IpesenTanus paboT

O61as XapaKTepuCcTHKa Aokaaga. CTpyKTypa JoKaa/a.
dopMyIMpOBKa aKTyaJIbHOCTH, 11eJ1Y, 3314, Hay4HOH
HOBHU3HbI paboThl. [loAroToBKa My6GJIUYHOIO JJOKJIAAA.
[IpesenTanus, obpopmieHue pe3yabTaTOB UCCIEJOBAHUH,

WJIJIOCTPATUBHOTO U TabJIMYHOTO MaTepHaJia.

PELIEHBI/IpOBaHI/Ie

CTyZleHYeCKUX paboT

[IpyHUMNIBI U 3THKA peLleH3UpoBaHuA. MeTonKa
NO/JrOTOBKHU peLieH3un. CTpyKTypa peLeH3nHu.

PelieH3MpoBaHUe AUNJIOMHBIX PaboT.

PazpaboTunkm:

JlomeHt

ArpoOHOTEXHOIOTHUECKOT0 IeTIapTaMeHTa E.B. PomanoBa
JIOJDKHOCTB, Ha3BaHHUE Kadeapbl TOJINUCH WHHULUATBL, (haMUITus

Jupexrop

Arpo0HOTEeXHOJIOrHY€eCKOro JenapTraMeHTa J.A. loBjeTsipoBa

Ha3BaHHUC Ka(i)e}]pm O Ch WHUIHAJIBI, (bawmnnﬂ

Peoples’ Friendship University of Russia

Agricultural Technology Institute




SUMMARY ACADEMIC DISCIPLINES

Graduate school Agriculture

Specialization “Agrobiotechnology”

Educational program

Name of the discipline

Work with the literature and preparation of
the manuscript

Volume discipline

4 3E(_144  hour.)

Course Description

The name of the partition
discipline

Summary of sections discipline:

Working with scientific literature

Collection and preservation of scientific information.
Employment in professional and specialized general
scientific libraries. Working with the electronic resources.

The structure of the work

Rules manuscript decoration. Title page. Table of
contents. Introduction. Literature review. Terms of
materials (objects) and methods of research. The heads of
the main (experimental) part. Conclusion (discussion of
results). Conclusions. Bibliographic list of references.
Application.

abstract

General characteristics. The sequence of execution.
Definition theme. Preparatory stage. Work on the text of
the abstract. The final stage. Preparation of the report.
Preparations for the protection and defense of the essay.

Course work

General characteristics. The sequence of execution.
Definition theme. Preparatory stage. Work on the review
of the literature course work. Estimated part. The final
stage. Preparation of the report. Preparations for the
protection and defense of course work

Diploma (graduation) work as a
qualification study

General characteristics. The sequence of execution.
Defining the topic and scientific supervisor. Preparatory
stage. Work on the review of the literature thesis (final
work). Experimental / calculated part. The economic part.
The final stage. Preparation of the report. Preparations for
the protection and defense of the thesis (graduation) work

Scientific publications

The concepts, features, basic types. Abstracts of scientific
report / message. Research Article. Methods of
preparation and execution of the publications. Technique
of writing texts.

Presentation of papers

General characteristics of the report. Structure of the
report. The wording of the relevance, objectives, tasks,
scientific novelty of the work. Preparation of a public
report. Presentation, design studies, illustrative and tabular
material.

Reviewing student work

Principles and ethics review. Methods of preparing the
review. The structure of the review. Reviewing theses.

Developers:
Assosiate Professor of
Agrobiotechnology Department

E.V. Romanova




Director of
Agrobiotechnology Department E.A. Dovletyarova




DedepanvHoe 20Cy0apcmeeHHoe A8MOHOMHOe 00Pa3068amebHOe YupedcoeHue
gvicuteco oopazosanus « Poccutickutl ynugepcumem opyrcovl HaApoOo8y

Azpapno-mexHon02uiecKuil UHCIUmYm

AHHOTAIIUA YYEBHOM JUCIHUATLINHBI

Oopa3oBartesibHAsI MIPOrpamMMa
35.03.04 «ArpoHomMus» (MaructpaTypa)
Cnenuanusanus «KArpo6u0OTEXHOOTUSI»

(HaumeHoBaHUE

00pazosamenvHoll npoepammyl (RPoduib, Cneyuaru3ayus)

HanmeHnoBaHMe TMCUUILIMHbI

«CoBpeMeHHbIE€ METO/IbI
arpoOMOTEeXHOJIOTHN»

O0BLEM THCHUILINHBI

2 3E (72 yacoB)

Kpatkoe cogep:xanue JTUCHHIIMHBI

Ha3Banue pa3nenoB (Tem)
AUCHHUILIMHBI

Kparkoe conepxanue pas3aesioB (TeM) IMCHHUIIAHBI .

[I1a3MuHBIE BEKTOPHI KaK
OCHOBA KJIOHUPOBaHUA
pacTUTEIbHBIX T€HOB

Byner pgaHo o6liee mnpeAcTaB/JeHHE O IJIAa3MUJHBIX
BEKTOpAaX, O PEeCTPUKUUOHHbIX KapTax IJa3MHU/[, O
BEKTOpaxX, NPUMeHseMbIX [IJII KJOHHPOBAaHUS NPOAYKTOB
[TIP. O6uias uHopMalMs O pecTpUKTa3ax U JIMrasax, ux
NpUMEHEeHUW B TeHHOW  uHxeHepuu. [losydyeHue
KOMIIETEeHTHbIX  KJeToK E.coli wu CIIOCOOBI Hx
TpaHcopmanuu. BygeT naHo mpejicTaBjeHUE O MeETOAAx
BblJesieHUa Maa3mMuaHord JIHK u ee aHanu3a ¢ MoMolubio
rOpPHU30HTAJILHOTO 3JIEKTpodope3a B arapo3HOM revie.

MeTobl MOJIMMepPa3HOHU
nenHo# peakuuu (I1LP)

[P kak Ba>KHEU LI METO/, MOJIEKYISIPHON OMOJIOTHHY,
reHeTUYeCKOM MHXKEHEPUU U OUOTEXHOJIOTHUH.
TeopeTHyeckue OCHOBBI METO/iA Y pellaeMble C ero
nomoliubio 3aga4u. KomnoneHnTsl [P, nyk/abl npoTekaHud
v ontuMu3auus [1LP. Ananus npoaykros [P -
aMIIMKOHOB. [IpenMyiectBa u orpanudyenud [1LP. I11IP B
peasibHOM BpeMEHHU Y KOJIMYeCTBEHHas OLleHKa NPOJYKTOB
KOHKpeTHBbIX reHOB. 06paTHasi TpaHCKPUILIUS-
nojiMMepasHas uenHas peakuus (OT-IILP): pemaeMblie
3a/1a4¥ 1 0COOEHHOCTH JAHHOT0 MeTO/a.
[IpocTpaHcTBeHHas opraHusanus paboT npu
HcnoJib30BaHUU TexHosoruu [T1P. TpeboBaHus K
opraHusanuu pa6ot c nomoibto [1IP-ananuza B
JIMarHOCTUYECKUX J1ab0opaTopUsX.

Cnoco6bl TpaHchopMaLuu
pacTeHun

BBesneHue B npob6sieMy (moa60p LiesieBOro reHa, Bbi6op
MeTo/la epeHoca TpaHC-TeHa B paCTEHUH, pereHepanus
pacTeHUH U 0Ka3aTeJbCTBA TPAHCTEHHOCTH.
Arpob6akTepuasbHas TpaHcopMalys — IPUPOJHBIN
reHHbIU UH>XeHep. BekTopbl Ha ocHoBe Ti- u Ri-ny1azamup,
OO611ee MOHSATUE O IPOMEXYTOYHBIX, OMHAPHBIX U
yeJJHOYHbIX BeKTOopax. /IHK-conep:xaiiue BUpychl Kak
BEKTOPHbIE MoJieKyJibl [lepcieKTHUBbI HCI0JIb30BaAHUSA




reHOMOB XJIOPOMJIAaCTOB U MUTOXOHAPUH JJIsl CO3AaHUS
BeKTOpOB. MeToabl npssMoro nepenoca [IHK B kieTku
pactenui (Mukpounbekuusa JHK, Tpancopmanusa
pacTUTebHBIX IPOTOIJIACTOB, 3JIEKTPONOpaLs, IEPEHOC
TpacreHOB C NIOMOLbIO JIUNIOCOM). MeTo/1 6HMO/I0TUYeCcKOr
6a/McTUKY. PereHepanus pacTeHUl U3
TpaHCHOPMHUPOBAHHBIX KJIeTOK. /loKka3aTebCTBa
TPAHCT€HHOCTH N10JIyYeHHbIX PACTEHUH.

AHanu3 pacTeHUH Ha
Ha/IMYMe B HUX

Cay3epH-rubpu/iu3aiys Kak OCHOBHOW METO/]
WaeHTHPUKAIUY TpaHcreHa B reHoMe. Mcnosib3oBanue 1P
aHaJsIvM3a JJis IOMCKa YyKEePOJHbIX TeHOB B paCTUTEJIbHOM

TPAHCTEHOB
resoMme. 3yyeHue skcripecCuu UHAUBUYA/IbHBIX FT€HOB
MeToZaMu HopsepH-rubpugusanuu, o6paTHOU
TPaHCKpUILUU-TIOJMMepa3Hoi nenHou peakuuu (OT-I1LP)
u [11IP B pea/ibHOM BpeMeHH.

WUpnenTudukanus Ucnosb3oBanue TpagunponHou [P aasa «nmoucka»

reHeTU4YeCKHU TpaHcreHa. [[puMeHeHue MeToAa ugeHTHPUKauuu 'MHU ¢

MOAUPHUIIMPOBAHHBIX
HUCTOYHUKOB B
pacTUTEIbHOM ChIpbe U
NPOAYKTAX UX

HCI0JIb30BaHUEM OHOJIOTMYECKOro MUKpouuna. CpaBHeHUE
JIByX MeTo/i0B aHasiu3a. HaunyonanbHbie [OCToI a1
aHaJ/IM3a pacTEeHUH U NOJIy4eHHOT'0 U3 HUX CbIPbsl Ha
Hasinuve 'MU. KosimyecTBeHHbIE TOAXO0AbI IPU
uaeHTUdUKanuu TpaHcreHoB. Metoz [P B peasbHOM

nepepaboTKu BpeMeHU U UMMyHOQepMeHTHbIN MeTo/,. Crienuduka
yKa3aHHbIX METO/I0B M 06J1aCTU UX IPUMeHeHUsl. MeTo/ bl
BbIgesieHud JIHK u3 npoayKToB, 10/ BEprHYThIX )KeCTKOU
TepMHUYECKOU 00paboTKe.
PazpaboTunkm:
[Tpodeccop

ArpoOHOTEXHOIOTMYECKOT0 IeTIapTaMeHTa
JIOJDKHOCTB, Ha3BaHHUE Kadeapb

Jupexrop

ArpoOHMOTEXHOJIOTHYECKOr0 AenapTaMeHTa

A .H. UrnaroB

TOATHUCH HWHULUATEL, aMUATHs

J.A. JloBaersipoBa

Ha3BaHHe Kadeapel

oAU Ch WHUAOHAJIBI, (baMI/IHI/IH

Peoples’ Friendship University of Russia

Agricultural Technology Institute




SUMMARY ACADEMIC DISCIPLINES

Graduate school Agriculture

Specialization “Agrobiotechnology”

Educational program

Name of the discipline

Modern methods of agricultural
biotechnology

Volume discipline

2 3E(_72__ hour))

Course Description

The name of the partition
discipline

Summary of sections discipline:

Plasmid vectors as the basis for the
cloning of plant genes.

It will give a general idea of the plasmid vectors,
restriction maps of the plasmids of the vectors used for the
cloning of PCR products. General information about
restriction enzymes and ligase, their use in genetic
engineering. Preparation of competent E.coli cells and
methods for transformation. Representation will be given
of methods of plasmid DNA separation and analysis using
horizontal electrophoresis in agarose gel.

Methods Polymerase chain reaction
(PCR)

PCR as an important method of molecular biology, genetic
engineering and biotechnology. Theoretical foundations of
the method, and solved with the help of the task. PCR
components, the flow cycles and optimizing PCR.
Analysis of PCR products - amplicons. Advantages and
limitations of PCR. Real-time PCR and quantification of
specific gene products. Reverse transcription-polymerase
chain reaction (RT-PCR): Tasks and features of this
method. Spatial organization works by using PCR
technology. Requirements for the organization of work
with the help of PCR for diagnostic laboratories.

Methods for plant transformation

Introduction to the problem (selection target gene transfer
method selection trans gene into the plant, regeneration of
transgenic plants and evidence Agrobacterial
transformation -. Natural genetic engineer based vectors
Ti- and Ri-plasmids general concept of intermediates, and
binary shuttle vectors... DNA viruses as vector molecules.
Prospects for the use of genomes of chloroplasts and
mitochondria to generate vectors. Methods of direct DNA
transfer into plant cells (microinjection of DNA
transformation of plant protoplasts, electroporation,
transferring trasgenov using liposomes). method biological
ballistics. plant regeneration from transformed cells. The
evidence obtained transgenic plants.

Analysis of plants for the presence
of transgenes

Southern hybridization as the primary method of
identifying a transgene into the genome. Using PCR
analysis for search of foreign genes in the plant genome.
Study of the expression of individual genes in a Northern
hybridization techniques, reverse transcription-polymerase
chain reaction (RT-PCR) and real-time PCR.




The identification of genetically
modified sources in vegetable raw
materials and products of their
processing

Using conventional PCR for the "search™ transgene.
Application of the method of identification of GMO with
the biological microchip. Comparison of two methods of
analysis. National State Standards for plant analysis and
derived from these raw materials for the presence of
genetically modified ingredients. Quantitative approaches
to identify transgenes. PCR method in real time and
enzyme immunoassay method. The specifics of these
methods and their applications. Methods of DNA isolation
products subjected to heat treatment stiff.

Developers:
Professor of
Agrobiotechnology Department

A.N. Ighatov

Director of
Agrobiotechnology Department

E.A. Dovletyarova




DedepanbHoe 20Cy0apCmeeHH0e A8MOHOMHOe 00PA308aMeNbHOe YUpelcOeHUe
gvicuie2o oopaszoeanus « Poccutickuil ynugepcumem opyircovl Hapooo8»

Azpapno-m €XHO102UYeCKUIL UHCT umym

AHHOTALMS YYEBHO JUCHUTIIVHBI

O0pa3zoBarenbHas mporpaMma

35.03.04 «<ArpoHomusa» (Marucrtpatypa)

Cnenuanusanus «Arpo6Hu0oTEXHOIOTUSI»
(HaumeHoBaHUe 0OPA308AMENLHOU NPOSPAMMbBL (NPOPUTL, CREYUATUZAYUSL)

HanmenoBanue JMCUUILINHBI

«TexHoJI0THS CO3JaHUS TPAHCTEHHBIX
pacTreHuii»

O0BLEM THCHUILINHBI

5 3E (180 uacoB)

Kpatkoe conep:xanue JTUCHHIIMHBI

Ha3Banue pa3nenoB (Tem)
AUCHHUILJIMHBI

Kparkoe coneprxkanue pasaesioB (TeM) IMCHHUIIAHBI .

MeTtons!l BeiieneHUS
HYKJICHHOBBIX KHCJIOT U3
pacteHui

1. Meroabl BeIIeICHUS HYKJIEHHOBBIX KHCIIOT U3
OaxkTepuanbHBIX KJIETOK M pacTeHHH. OLeHKa KOJIU4YecTBa U
kauectBa JJHK u PHK. Dnexrpodope3 HykIenHOBBIX KUCIOT.
Pectpukumonnsiii ananu3 ¢pparmentos JTHK. [Ton6op
paiiMepoB K KOHKPETHBIM 11€JICBBIM I'€HAM.

Mertoabl nonmmmepazHou
nenHoi peakiuu (ITLP)

2. OcBoeHHE METO/1a IPOBEICHUS TIOJMMEPA3HOI IEMTHON
peakuuu. Onrumusanus nporekanus [P npumenurensHo k
KOHKpPETHOMY 1LI€JIEBOMY U(MJIM) CEIEKTUBHOMY I'eHaM. AHaIu3
npoaykToB ammndukanuu JJHK ¢ nomormisio
A51eKpOOPETUUECKOTO pa3AesieHUs] aMIUIMKOHOB.

3. OcBoenue MeToza 00paTHOM TPaHCKPHUIILIUU-
MOJIMMEPA3HOM UEMHOW PEAKIUU JIJIS MOTYKOJIMYECTBEHHOMN
OLICHKH YpoBHA nHAuBuAyanbHbIX PHK nieneBbix nnm
CEJIEKTUBHBIX T'€HOB.

4. Ocoenne Metoza [1L[P B peanibHOM BpeMeHHU A
UACHTU(PUKAIIMN TPAHCKPUIITOB KOHKPETHBIX T€HOB U
OTHOCHUTEJIBHOM OLIEHKU YPOBHSI UX IPOAYKTOB.

Mertobl n3y4yeHust
MHTEHCUBHOCTH 3KCIIPECCUU
KOHKPETHOI'O r'eHa

5. Hcnonw3zoBanue kinaccuueckoro Bapuanta [P s
MIOKCKA YY>KEPOJHBIX T€HOB B paCTUTEILHOM reHome. PaboTa
MeTooM Cay3epH-TUOpHUIN3AHUH ISl OKOHYATEIbHOTO
JI0Ka3aTeabCTBA HATMUKS (OTCYTCTBHS) TPAHCTEHA B PACTCHHH.
N3ydyeHrne HHTEHCUBHOCTU 3KCIPECCUU MHAMBHIYabHBIX
reHoB Meronamu HopsepH-rubpuanzanuu, oopaTHoit
TpaHCKPUIIIIUU-TIONHMepa3Hoi nermHoi peaknuu (OT-ITP) n
[TLIP B peanpHOM BpeMeHu. [Ipu Hannunu cnenuduyeckux
AHTHUTEJ 1eJIeCO00pa3HO UCIIONIB30BaTh MeTO ] BecTepH-
ruOpHUIN3aIMK JUIs 10Ka3aTeNIbCTBA HATMYMS B PACTEHUH
KOJMPYEMOT0 TPAHCTEHOM OelIKa.

Unentuduxamms
FeHETHYECKH
MOIU(DUITUPOBAHHBIX
ncrounnkoB ('MU) B
pPacCTUTEITHLHOM CHIPhE U

6. Hcnonw3oBanue kiaaccuueckoit ITLP mis
uneHtudukanuu Tpancrena. [I[pumenenue Mmerona
uneatudukay 'MU ¢ ucnonb3o0BaHreM OHMOIOTHIECKOTO
Mukpounna. CpaBHEHHE JIBYX YKa3aHHBIX BBIIIE METOJIOB
aHanm3a. [IpeyCMOTpEHHBIX NEMCTBYOIMIIUMU




MIPOJIYKTaX MX MmepepaboTKu
B MHTEpECcax
0100€e30IacHOCTH

HanuoHalbHEIMU [ OCTamu P®. KonnuecTBeHHEIE TOAXOAEI
npu uaeHTudukanuu TpaicreHos. Meron 1P B peansHOM
BpeMEeHH U UMMYyHO(hepMeHTHbIN MeTo . Crenuduka
YKa3aHHBIX METOJIOB U 00JIACTH MX MPUMEHEHUs. MeTobl
Boienenus JIHK 13 npoaykToB, mOABEprHYTHIX KECTKOM
TEPMUYECKOI 00paboTKe.

BekTopsl B reHHOM
WHXXEHEPUHU

7. Vcrionb30BaHKME TOTOBBIX BEKTOPHBIX MOJICKYJI JIJIS
kiorupoBanus GparmenToB JIHK B 6akTepranbHBIX KIETKAX.
[ToaroToBka cpezpl 1Sl BeIpanuBanus 0akrepwuid. [lomydyenue
KOMITETEHTHBIX KieToK E.coli u ux tpancdopmanus
TUTa3MUTHBIM BEKTOpOM. MacmTabupoBaHKe TTa3MH/IbI.
Beinenenue mi3Muapl 13 0aKTepUaNIbHBIX KICTOK.
PecTpuKImoHHBIN aHATN3 BBIJICICHHBIX TUTA3MH/I.
DnexpodopeTndeckoe pazaesieHue PECTPUKTOB.
CexBeHHPOBaHHE TPE/ICTABISIONINX HHTEPEC (PParMeHTOB
JIHK.

Metosl Tpanchopmanuu
pacteHui

Mertoap! npsiMoro nepeHoca miazmuHoi JIHK B kietku
pacteHui (6MOOAUTUCTUKH C TIOMOIIBIO TEHHOH ITYIIKH WIIH
MyTeM eJKTponopanun). TexHonorus arpodakTepuaibHON
Tpanchopmaluu ABYI0IbHBIX pacTeHui. PaboTa ¢ BekTOopamu,
NOJTyYEHHBIMU Ha ocHOBE Ti-azmusl. Crieruduka paboThl ¢
OMHApHBIMU U IPOMEXKYTOUYHBIMU BeKTOpaMu. Cenexuus
TpaHCPOPMHUPOBAHHBIX KIETOK U PereHepalus U3 HUX
pactenuil. Jloka3aTeabCTBO TPAHCTEHHOCTH IOJIY4EHHBIX
pPaCTUTENbHBIX JTUHUM.

MeTtobl TpaHCPOpMaUU
pacTeHun

Mertoapr npsiMoro nepenoca miazmuHon JIHK B kietku
pacteHui (6MOOATUCTUKY C TTOMOIILIO T€HHOM MYIIKU WIIN
MyTEeM EJIKTporopaiuu). TexHomorus arpodakTepruaIbHON
TpaHcopMaIiu IBYA0IbHBIX pacTeHuil. PaboTa ¢ BekTopamu,
MOJyYeHHBIMU Ha oCHOBE Ti-tuta3zmusl. Criennduka paboThl ¢
OMHAPHBIMU U TIPOMEKYTOUHBIMU BeKTOpamu. Cenexuus
TpaHCPOPMHUPOBAHHBIX KJIETOK U PEreHepalus U3 HUX
pacteHni. Jloka3aTenpCTBO TPAHCTEHHOCTH MOJIy4YEHHBIX
PaCTUTENbHBIX JIUHUIA.

PazpaboTunkm:

[Ipodeccop

ArpoOHOTEXHOJIIOTHYECKOT0 JerapTaMeHTa A.H. Urnaros
JOJIKHOCTH, Ha3BaHUEC Kaq)ezlpm O Ch WHUIHAJIBI, q)aMI/U'II/IS{

JupexTop

Arpo0oHOTeXHO0J0IH4eCKOro AenapTaMeHTa J.A. JloBiersipoBa

Ha3BaHUe Kadeapsl TOJMNUCH WHHULUATBL, (haMUITus




Peoples' Friendship University of Russia

Agricultural Technology Institute

SUMMARY ACADEMIC DISCIPLINES

Graduate school Agriculture

Specialization “Agrobiotechnology”

Educational program

Name of the discipline

Technology for creating transgenic plants

Volume discipline

5 3E( 180 hour.)

Course Description

The name of the partition
discipline

Summary of sections discipline:

Methods of isolating nucleic acids
from plants

Methods of isolating nucleic acids from a bacterial and
plant cells. Evaluation of DNA and RNA quantity and
quality. Electrophoresis of nucleic acids. Restriction
analysis of the DNA fragments. Selection of primers to
specific target genes.

Methods Polymerase chain reaction
(PCR)

The development of the method of polymerase chain
reaction. PCR flow optimization with regard to a
particular target, and (or) the selective genes. Analysis of
DNA amplification products using separation
elekroforeticheskogo amplicons.

Development of a method of reverse transcription-
polymerase chain reaction for semi-quantitative
assessment of the level of individual RNA targets or
selective genes. The development of PCR in real-time to
identify specific transcripts of genes and evaluation of
relative levels of their products.

Methods of studying the expression
of the intensity of a particular gene

Using the classical variant of PCR to search for foreign
genes in the plant genome. Work by Southern
hybridization for the final proof of the presence (absence)
of the transgene in the plant. The study of gene expression
of individual intensity in a Northern hybridization
techniques, reverse transcription-polymerase chain
reaction (RT-PCR) and real-time PCR. In the presence of
specific antibodies by Western method should be used for
hybridization evidence of the plant protein encoded by the
transgene.

The identification of genetically
modified sources (GMI) in
vegetable raw materials and
products of their processing for
biosafety

Using the classical PCR to identify transgene. Application
of the method of identification of GMO with the
biological microchip. Comparison of above two methods
of analysis. Provided deystvuyuschischimi guests'
nationality of the Russian Federation. Quantitative




approaches to identify transgenes. PCR method in real
time and enzyme immunoassay method. The specifics of
these methods and their applications. Methods of DNA
isolation products subjected to heat treatment stiff.

Vectors for Genetic Engineering

The use of prefabricated vector molecules for cloning
DNA fragments in bacterial cells. Preparing your
environment for growing bacteria. Preparation of E.coli
competent cells and transformation a plasmid vector.
Scaling plasmid. Isolation plzmidy from bacterial cells.
Restriction analysis identified plasmids.
Elekroforeticheskoe separation of restriction fragments.
Sequencing of interest DNA fragments.

Methods for plant transformation

Methods of direct DNA transfer into plant plasmin cells
(bioballistiki by gene gun or through elktroporatsii).
Agrobacterium-mediated transformation technology
dicots. Working with vectors derived on the basis of Ti-
plasmid. The specifics of working with binary vectors and
intermediate. Selection of transformed cells and
regeneration of plants from them. Proof of transgenic plant
lines obtained.

Developers:
Professor of
Agrobiotechnology Department

A.N. Ighatov

Director of
Agrobiotechnology Department

E.A. Dovletyarova




