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1. HEJIX 1 3AJAYHN OCBOEHUA JUCIIUITJIMHbI

Lenp muCHUIUIMHBI — CPOPMHUPOBATH Y CTYIACHTOB KOMIUIEKCHOE MPEICTaBICHHE O COBPEMEHHBIX
IpeJICTaBICHUSIX 00 aJanTalli PacTeHUH K YCIOBHSIM OKpYXAromiel cpellbl U O MOJX0JaX T'eHHON
WHXXEHEPUH K CO3/JaHUIO0 YCTOMUUBBIX U MIPOYKTUBHBIX COPTOB PACTCHUI.

3amayn IUCHUILIMHEL:

® — [OJYYCHHE TCOPCTHUYCCKUX 3HAHHMHA W MPAKTUICCKHX HABBIKOB B 00JIACTH MOJIEKYJISIPHBIX OCHOB
aJIanTaluy pacTeHUM;

® — OCBOCHHE HaBbIKa JM3aifHa JKCIIEPUMEHTOB IO TEHETUYECKOMY PEIaKTUPOBAHUIO PACTCHUN H
CO3/IaHUIO TPAHCTEHOB;

® — 3HAKOMCTBO C YKCIICPUMEHTAIbHBIMA OCHOBAMH IOMCKA KaHIUATHBIX T€HOB YCTOMYMBOCTH.

2. MECTO JUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI (nanee
— OII) MATUCTPATYPBI

Jucnuminza peanusyercs B paMkax (pakyabTaTUBHOTO OJIOKA.

JIJ1st OCBOCHHUS TUCITUTUIMHBI HEOOXOIMMbI KOMITETEHITUH, CPOPMHUPOBAHHBIC B PAMKaX W3YYCHHUS
CIEeIYIOIIUX AUCHUIUINH OakanaBpuara: «buodusuka u 6noxumus Kietkm», «MomnekymspHas
ouonorusy, «I'enerukay, «@u3noaorus pacteHui», «buonornyeckas cratuctukay, «buonorunueckas
nHpOpMaTHKaY.

I[I/ICI_II/IHJ'II/IHBI n/uau IIPaKTUKH, JJIs1 KOTOPBIX OCBOCHHUC JAHHOM JUCLUIIIAHEI HCO6XOI[I/IMO Kak
NpeaACCTBYIOMCC: MMPECAAUIIIIOMHAs IPAKTHUKA, HAYYHO-UCCIICA0BATCIIbCKAA pa60Ta.

JucnurnnuHa uzyvaercst Ha 2 Kypce B 3 cemecTpe.

3. Ilepeuenp TIUIAHUPYEMBIX Pe3yJbTATOB O0y4YeHMsT 1O JAUCHUILIHHE,
COOTHECEHHBIX C IUIAHMPYEeMbIMH PpPe3yJbTATAMH OCBOEHHSI 00pa30BaTeJbHOM
NporpaMMmbl

B pesynerare ocBoenuss OOIl wmaructpa oOydvaromuics JTOJDKEH OBJIQAETh  CICTYIOIUMHU
pe3ynbTaTaMi 00y4YeHHs MO AUCIUILTHHE:

Koabt Pe3syabTarsl ocBoenus OOIL Kox 1 HaumMeHOBaHMe MHAMKATOPA
KOMIIeTEeHIUI Cooepircanue komnemenyuii* AOCTHKEHUA KOMIIETCHIIMU
OIIK-1 Cnioco6eH ucrnoib30BaTh U 3-OIIK-1 3HaTtb: cOBpeMEHHbIE

MIPUMCHATDH (I)YHI[aMeHTaJ'ILHLIC AKTYaJIbHbIC HpO6H€MLI, OCHOBHBIC
OHOJIOrHYEeCKHUe MNpEaACTaBJICHUA OTKPBITHUA U MCTOAOJIOTMYCCKUC

Y COBPEMEHHbIE pa3paboTKH B 00JIACTH OMOJIOTUYECKHUX U
METOO0IOTHYECKHE TTOIXOIbI CMEXHBIX HayK;

JUTSL TIOCTAHOBKU U PEIICHUS V-OIIK-1 YMmeTb: aHaIM3UPOBATh
HOBBIX HECTAHJAAPTHEBIX 3a/1a4 B TCHACHUOWH PAa3BUTHUA HAYUYHBIX

cdepe mpodeccroHanbHOM WCCIIEIOBAaHUH U MPAKTUIECKUX
NEeSATeTLHOCTH pa3paboTok B u30paHHOM cdepe

npodeccnoHaNbHOM IeATENbHOCTH,
croco0eH (hopMyIupoBaTh
WHHOBALIMOHHBIE TPEITIOKEHUS 1151
pelieHust HeCTaHJaPTHHIX 3a7a4,
WCIIOJIB3YS YIITYOJIEHHYIO OOIICHAYYHYIO U
METOJAMYECKYIO CIIEIUATBLHYIO TOATOTOBKY
B-OIIK-1 Bnanets: HaBBIKOM JIEIOBBIX




KOMMYHUKAIUA B MEXIUCUUIUTMHAPHOMN
ayJIUTOPHH, IPEJCTABICHUS U
00CYXICHUS TTPEJIaraeMbIX PEIICHHI

OIIK-4 CrniocobeH y4yacTBOBaTh B 3-OIIK-4 3HaTh: TEOPETUUECKHUE OCHOBBI,
IIPOBE/IEHUH IKOJIOTUYECKON METO/Ibl U HOPMATUBHYIO IOKYMEHTALIUIO B
9KCIIEPTU3bI TEPPUTOPUI U 00JIaCTH SKOJIOTUYECKOM IKCIIEPTU3HI,
aKBaTOPHIA, a TaKxkKe 0COOEHHOCTH 00CIIeI0BaHUS U OLICHKH
TE€XHOJIOTMYECKUX IPOU3BOACTB | IKOJOTUYECKOTO COCTOSHUS TEPPUTOPUI U
C UCIIOJIb30BaHUEM aKBaTOPH, METO/IbI TECTUPOBAHUS
OMOJIOTHYECKUX METOJIOB 3¢ deKTUBHOCTH U 6M00E30aCHOCTH
OLIEHKHU 3KOJIOTMUYECKON U IPOAYKTOB TEXHOJOTHYECKUX
OMO0JIOTNYECKOil 0€30MacHOCTH | MPOU3BO/ICTB;

V-OIIK-4 YMeTh: IpUMEHSITh
npodeccuOHaTbHBIC 3HAHUS U HABBIKH JUIS
pa3pabOTKU U NpeNI0KEHUS
WHHOBALMOHHBIX CPEJICTB M METOJIOB
9KOJIOTUYECKOH 3KCIIePTU3HI,

B-OIIK-4 Bnagets: omnsitom
IUTAHUPOBAHUS HKOJIOTHUECKON
9KCIIEPTU3bl HA OCHOBE aHAIU3a
uMermuxcs GakTHYeCKUX JaHHbIX.

YKII-2 CrniocobeH k caM000y4€eHHIO, 3-YKII-2 3HaTh: OCHOBHBIE I (PPOBHIE
caMOaKTyalIu3aluu U 1aTOPMbl, TEXHOJIOTU U HHTEPHET
CaMOpPa3BUTHIO C pecypchl UCIIOIb3YEMBIE ITPH OHJIANH
UCIOJIb30BAHUEM Pa3IMYHBIX o0y4yeHuu
UG POBBIX TEXHOJIOTHH B V-YKI-2 YMmeTh: UCHOIb30BaTh
YCIOBUAX MX HEIIPEPHIBHOTO pasyin4Hble HU(POBbIE TEXHOIOTHH IS
COBEpPIICHCTBOBAHUS OpraHu3auu 00y4eHus

B-YKII-2 Bnagers: HaBBIKAMHU
caMO00Yy4eHMsI, CAMOOAKTYJIM3ALUU U
CaMOPa3BUTHUS C UCIOJIb30BAHUEM
pa3IMYHBIX TU(PPOBBIX TEXHOJIOTUH

[1K-4 CrniocobeH opraHu30BBIBAThH 3-11K-4 3HaTh: HOBEWIINE TOCTHXKEHHUS 110

YCTOMYMBBIE HAYYHBIC
KoJuaboparuu u (W)
KOHCOPIIMYMEBI, OLIEHUBATh
BKJIaJ] HAYYHBIX (HAy4YHO-
TEXHUYECKUX) Pe3yJIbTaTOB
OTJIENbHBIX YUYCHBIX U (W)
KOJIJICKTUBOB MCTIOJTHUTENIEH B
pa3BUTHE HAYYHBIX
HaIpaBJICHNH, KOOPAMHUPOBATh
IpoIecc NPOBEICHUS
WCCIIEIOBAHMS C y4acTHEM
MIPUBJICYEHHBIX KOJIEKTHBOB
WCIIOJTHUTENIEH

HOBBIM U (WJIN) NEPCHEKTUBHBIM HAYYHBIM
HampaBleHUsIM; UHHOPMAITMOHHBIE
pecypchl, coaeprKaliye cBeeHus: 00
UCclieIoBaTeNsaX U (M) OpraHu3alusXx,
BBITTOJTHSONINX MCCIICIOBAHUS U
pa3paboTKu

V-IIK-4 YMeTh: KOOpAUHUPOBATH MPOIIECC
IPOBEICHUS UCCIIEJOBAHUS C yUaCTHEM
MPHUBJICYEHHBIX KOJUICKTHBOB
VCIIOJIHUTEIIEH

B-I1K-4 Brnazgets: CriocOOHOCTEBIO K
OpTraHMU3aINH YCTOWYUBBIX HAYIHBIX
KoJutaboparuii u (W) KOHCOPIIMYMOB

4. OoLem AUCHUIIJIMHBI B 3a49Y€THBIX €IMHULAX ¢ YKAa3aHUEM KOJIUIECCTBA AKAACEMUICCKUX YaC0B,
BbIJICJICHHBIX HA KOHTAKTHYI0 padoTy o0y4alomuxcs ¢ npenogasaresneM (110 BUIaM 3aHATHH) U
HA CAMOCTOSATEJbHYI0 PadoTy 00y4aromuxcs

OO0mass TpyaoeMKOCTh (00beM) JHCHHILIMHBI COCTaBIseT 2 3aUeTHBIX eIWHUIB (3.e.), 72
aKaJeMHYeCKHX Jaca.



4.1. O0vém Ooucuununsl no 6udam yueoHbvIX 3aHAmMuIl (6 uacax)

Bun yaeOHO# paboThI Bcero CemecTpbl
4acoB 7
AynuropHsble 3aHsTH (BCEro) 72
8 MOoM yuciue: - -
JIEKIIUU 18
MPaKTUYECKHE 3aHATHS/ CEMHUHAPBI 18
nabopaTtopHbIe pabOTHI -
8 MoM uuciue: - -
CamocTtosTenpHas paboTa CTyAeHTa 36 36
(Bcero)
8 MOoM yucie: - -
Buxn  npoMexyTOYHOM — arTecTaluu 3
(3a4eT, SK3aMEH)
4acoB
OBIIAA TPYJOEMKOCTb
yac | 72
3a4d.eq. | 2

5. Conepkanue IMCUMILIMHBI, CTPYKTYPHPOBaHHOe MO TemMaM (pa3aejaM) ¢ YKa3aHHeM
OTBE/ICHHOI0 HA HUX KOJMYeCTBA aKA/JeMHYeCKHUX YACOB U BUAOB YUeOHbIX 3aHATHIA

5.1. Pazoenvl oucuuniaunvl u mpyooemKoCms no U0aM y4eOHbIX 3aHAMULL
(¢ akademuueckux uacax)

Ne HaunmeHnoBanue Oo0masn Buabl yueOHbIX 3aHATHI, DopmMbI
n/n pasaesa /TeMbl TPYA0EM- BKJ/II0Yasi CAMOCTOATEIbHYIO TeKyLero
JAMCIUNJINHBI KOCTh padoTy o0yyaommxcs u KOHTPOJIfA
BCEro TPYA0EMKOCTh ycneBae-
(6 uacax) (6 uacax) MOCTH
AyauTOpHBIE y4eOHbIC
3aHATHSA
Jlek | Cem/IIp | Jlab CPO

1. Pa3nea 1 Beenenue B 8 8 20
aIaNTAIMIO PACTEHHIT

1.1. |Tema 1.1. Beenenue B 2 5 VYcTHbIi onpoc
aJlalTalyio paCTCHUM.

1.2. |Tema 1.2. Mexauusmsl KonTponbHas
NEUCTBUA A0MOTUYECKUX U pabora,
OMOTHYECKHIX CTPECCOPOB. 2 9 YCTHLIﬁ onpoc,

perieHune
CUTYaIIMOHHBIX
3a7a4

1.3 [Tema 1.3 KoMnoHeHTHI VcTHEIN
BHYTPHKJIETOYHOTO ompoc,
CUTHAJIMHIA 4 4 pelieHue

CUTYaIIMOHHBIX
3aja4

2. Pa3gen 2 Ananranus K 10 10 16
cTpeccopam

2.1. |Tema 2.1 Amanranus K 2 2 VcTHbII




nedunuTy BoAbl U orpoc,
BBICOKHM TEMIIEPATYpPaM. pelieHue
CUTYaIlMOHHBIX
3asaq
2.2. |Tema 2.2 Ananrarus K YcTHBIN onpoc
3aCOJICHHIO. 2 2
2.3 |Tema 2.3 Ananrarus k KontponbHas
OMOTHYECKHIM CTPECCOPaM. pabora,
5 9 YCTHBIU OIPOC,
pelnieHue
CUTYaIlMOHHBIX
3asaq
24 Tema 2.4 Anmanranus K YcTHBIN onpoc
AQHTPOIIOTEHHBIM 2 2
CTpeccopam.
25 |Tema?2.5 YcTHBIN onpoc
Bzaumoneiictere
pacTeHui u 2 2
MHUKPOOPTaHU3MOB: POJTh
B aJIaNTallu.
3auver -
Bcero 72 18 18 36

5.2. Cooepiicanue oucyuniunsl, CMpyKmypupoeannoe no pazoenam (memam)

Jlexyuonnwiii Kypc

Ne

HaumenoBanue pa3jaeia
/TeMbl I CUMILIHHBI

Conep:xkanue

Pa3nes 1 BBenenue B aantanuio pacteHui

Tema 1.1. Beenenue B
aJIANTAIMIO PACTEHHUI

Ornpexaenenue agantanuu pacteHuit. Llenb ncciaenoBanus agantaun
pactenuii. PocT HaceneHus u uncia ronofarmux. 3MeneHus
KIIUMaTa U IOTepH ypoxkas. Bropas «3enénasy» peBomoius u eé
a5eMeHThl. BocpumMunBOCTh pacTeHuil k crpeccopam. OnpeneneHue
ctpecca. Ctpecc-peakius. Dpdekt ropmesuca. Kiaccudpukarus
ctpeccopoB. Hecnerudrueckue crpeccoBbie peakiun. Cxema
BHYTPHUKJIETOYHOTO CUTHATHHTA. CUTHAIMHT Y€pe3 MPOTyKThI
Jerpaganui MeMopaHHbix pocdonunumoB. CUTHAIHHT Yepe3
MPOYKTHI IErpaialiii KJIETOYHOUN cTeHKU. KalblIneBhIii CUTHAJIVHT.
Curnanmuar AQK. duroropmoHanbHbIi KOHTpOIb. [lepexon ot
(heHOTUITNYECKOH alanTalluy K SBOJIIOIIMOHHOM aanTaluu.
AJantaliuy pacTeHUH K yCIOBUSIM Pa3HbIM OHOTOIIOB.

1.2.

Tema 1.2. MexaHu3mbl
NEUCTBUA A0MOTUYECKUX U
OMOTHUYECKHIX CTPECCOPOB.

®a3bl cTpeccoBOro orBeTa pacteHuil. dasa tpeoru. Paza
pesuctentHocTu. Paza ucromenus. dasza pereHepanuu.
TeopeTnueckas KpuBasi 3aBUCUMOCTH YPOKaMHOCTH OT
MHTEHCUBHOCTHU cTpecca. AOMOTHYECKUH cTpecc. AOHoTHYeCKre
ctpeccopsl. Temnepartypa. Ilorepu ot 3amep3anus. Penenmus
X0JIOA0BOTO cTpecca. 3acyxa. [lorepu ot 3acyx. Biusaue 3acyxu Ha
mpoAyKTUBHOCTH. Penenms 3acyxu. 3aconenue. [lorepu ot
3acosieHus1. Penennus coneBoro ctpecca. ['Mmokcus u aHokcusl.
[Morepu ot HaBomHeHHH. Penenius runokcun. AKTHBHbIE (POPMBI
KHUCJIOpOZa. AHTHOKCHIAHTHASI CUCTEMA pacTeHu. Perernus
OKHCIIUTENBHOTO cTpecca. M30bITouHas HHCOISLMS WK 3aTCHEHHE.
Penenmus ceeroBoro ctpecca. buorudeckue crpeccopsl. [lorepu ot
Omotmueckux ctpeccopoB. Panenue. Penienius paneHus.
WunyunbenbHble 3alIUTHBIE PEAKIIMK Ha TPABOSITHBIX HACEKOMBIX.




®utonarorensl. Penenuus natorenos. Konkypenius. Penenius
KOHKypeHTOB. [lepekpécTHast ycTOHIHBOCTD K cTpeccopaM. CTpaTernu
MTOMCKA KAaHIUJATHBIX TCHOB YCTOHYMBOCTH.

1.3

Tema 1.3 KoMIIOHEHTBI
BHYTPHUKJIETOUHOT'O
CUTHAJIMHTA.

KommnonenTs! curHanbpHoi nenu. Cxema nepeaay CUrHana.
JrcTaHIMOHHBIN CUTHANUHT. PeTporpaaHblii CUTHAJIMHT.
[IporennkuHa3bl. Mexanusm GochopunmpoBaHusi-
nedochopumrpopanus 6emka. KoamdecTBo TeHOB MMPOTEHHKIHA3 B
renomax pacteHnil. MAPK-kackaza. TpanckpunuronHbie GakTOPEL.
®utoropmonsl. AbcumzoBas kucinota (ABK): curnansasrit myTs, ABK-
OTIOCPEIOBAHHBIN OTBET Ha CTpecC. AyKCHHBI, CHTHAIIBHBINA MyTh
ayKcHHOB. ' mOOepeInHbl, CHTHATIBHBIN MyTh THOOEPEIIMHOB.
LIUTOKMHBI, CUTHAJILHBIN ITyTh HUTOKMHUHOB. JKacMOHATHI,
CHUTHAJIBHBIN MyTh kacMOHATOB. CalUIIIIIOBAs KUCIIOTA, CUTHAIBHBII
MYTh CAJULUIOBON KUCIOTHL. CTPUTOIAKTOHBI, CHTHAIBHBIN Ty Th
CTpUTOJIaKTOHOB. IlenTuaHble TOPMOHBL. DTUIIEH, CHTHAIBHBIN Ty Th
stmiieHa. Okcua azora. Metabonm3m NO B KITeTKax pacTCHUH.
AxTuHbIe popMmbl KucIopoaa (ADK). OkuciuTensHBIN cTpecc.
I'unoretnyeckas monens nepueniuu ADK B pactenusix. Kanbieblit
curHanuHar. CucTeMa JeKOJMPOBAHMS CUTHAJIOB KAIIBITUS B PACTCHHSAX.
DIEKTPUYECKUNA CUTHANIMHT. [ UApaBIUYeCKUid CUTHAIIVHT.
I'unoreTnyeckas MOJENb HHTETPALH JIIEKTPUIECKOTO, KAIBIIUEBOTO,
AOK 1 rupaBIu4ecKoro CHrHAJIMHTOB B OTBETE HA CTPECC.

Pa3nen 2 Ananrauus K crpeccopam

Tema 2.1 Aparrranus K
neduuTy BOAbI U
BBICOKHUM TEMIIEpaTypaM.

BnusgHue 3acyxu Ha pa3Hble YPOBHU OPraHU3aLUU PACTCHUM.
MosrnekynspHble U GU3HOIOTHYECKUE 0COOEHHOCTH OTBETa PACTCHUIN
Ha 3acyXy. bHOXHMMHUYECKUI U MONEKYJIAPHBIIA CUTHAJIMHT B OTBET Ha
3acyxy. ABK u AOK curHaiuHr B pa3HbIX BUJaX pacTEHUI B OTBET Ha
3acyxy. Unentudukanms reHoB yCTOMYMBOCTH K 3acyxe. KUcIoTHBI#M
METa00JM3M TOJICTSHKOBEIX B O0ph0e ¢ 3acyxoil. Hakomnenne
IIPOJIMHA MOBBIIIAET 3aCyX0yCTOHYNBOCTE. Posb ayTodaruu B
3acyxoycroiunBoctr. CeHCOpHI cTpecca in Vivo. Manumyisims
curHanimarom ABK. Tapretusiii mytarenes ¢ CRISPR/Cas?9.

2.2.

Tema 2.2 Aganranus K
32C0JIEHHIO.

TpaHcnopT u HakorieHue HoHOB Na'. DdeKTbl H30BITOUHBIX
KOHLIEHTpAalUi COJIM Ha pacTEHUs. 3aCOJICHUE MPUBOAUT K PAa3BUTHUIO
OKUCITUTEIBHOTO cTpecca. Poias MUKOPH3BI B COMTPOTUBIICHUHN
COJIEBOMY CTpeccy. [ opMOHOIO100HbIC IEHITH/IBI U
COJICYCTOMUYMBOCTh. MENaToOHUH U COJeYCTOMYHUBOCTh. benku
TEIUIOBOTO IIOKA U COJIEYCTOWYMBOCTD. |10 THOT€HOMHBIH TTONCK
acconuaiuii. OqHOHYKJICOTHIHBIC TOJTUMOP(U3MBIL. [IpoTeacomHast
Jlerpajanysi OEIKOB M COJIEYyCTONYUBOCTb.

2.3

Tema 2.3 Aganranus K
OMOTHYECKHM CTpPeccopam.

Tunbl GMOTHYECKHUX CTPECCOPOB pacTeHui. Cxema 3alUTHBIX OTBETOB
pactenuii. Komnpomuce mexay 3ammroii u poctoM. ['onka
BoopyxeHmi. KoHTp-amanranuyu HaceKOMBIX-BpeauTenei. Mexanusm
3aLIUTHOTO OTBETA, OMOCPELYEMBbI MUKPOOHOTOH pr30chepsl.
[epuermus 6uoTrueckoro crpecca. PAMP-unaympyemsrit
ummyHuteT (PTI) u apdexrop-unaynupyemsrii ummynuret (ETI).
I'ennl pesuctenTHoCcTH (R) M TE€HBI BOCTIPUIMYHUBOCTH (S).
buoTtexHomornvyeckne NoaxoAb! B yBEIMUEHUH YCTONYUBOCTH
pacteHuii kK maroreHaM. [ eHeTHuecKast MOTUPHUKALINS JUTS yBETHUCHHUS
pesucreHTHOCTH. JlurHudukaus u nosicku Kacnapu.
BHyTpuKIeTOUHBIE HYKICOTH/-CBSA3BIBAIOIINE OOraThie JICHIIMHOBBIMU
nmoBTopamu perientopsl (NLRS) pactenuii. Pesncrom. Pe3ncteHTHOCTD
B3pocIbIX pactenuit — Adult plant resistance (APR). [IporenHkuHA3bI
Y YCTOMUYUBOCTH K (puTOMaTOreHAM.

2.4

Tema 2.4 Anmanranus K
AHTPOIIOT€HHBIM
cTpeccopam.

Bunbl aHTpONOreHHbIX CTPECCOPOB pacTeHUM. PaaOHyKINABL.
[Tecturnuael. Biusane mectumaoB Ha pacterus. PazpaboTka
repOuIuI-pe3ucTeHTHBIX copToB mpu nomoniu CRISPR-Cas9.
Ucrtounnku tsoxénpix metayuioB (TM). Bimsaue TM Ha pacrenust.




Herexuus, curHanusr, ceksectupopanue TM. Bzaumoneiicteue
pa3HBIX CUTHAJIBHBIX ITyTE€H B OTBET Ha JielicTBue TM.
Oduropemenuarius TM. CuraanuHr o30Ha. QaKTOPHI, BIHSIONINE HA
MIOTJIOIICHUE U TPAHCTIOPT HAHOYACTHUIL B pacTeHUsX. MHayKIus
3alTUTHOTO OTBETA PACTCHHUH MPY OMOIIY HAHOYACTHII.

2.5

Tewma 2.5 B3aumopeiictaue
pacTeHuil u
MHUKpPOOPTaHU3MOB: POJIb B
aJanTanuu.

Muxkpobuota pactennii. bakrepun. Mukopu3zoo0pasyroriue rpruos.
Oco0eHHOCTH KOJIOHM3AIMH pacTeHuil. I [manodakrepun. MukpoOrnom
pusocdepsl. Dkceyaar kKopHei. B3auMocBs3b KOpHEH, MUKPOOUOTHI U
KOPHEBBIX JKCY/IaTOB B pr3oc(hepe mpu IeHCTBIH CTPECCOPOB.
Mukpobuom dummocdepsl. Mukpoduom sHI0CHEphl. MHUKpPOOHOM
cemsH. Pactenus kak xooOuoHTHI. B3aumoseiicTBre kopHe
pacTeHuii Apyr ¢ qpyrom. BzaumoneiictBus B puzocdepe.
MukpoopraHu3Mbl 1 IMMYHHUTET pacTeHuil. MUKpOOHOM pacTeHHA
pacuIpsieT BO3MOXXHOCTH FEHETHUECKOTO PEAAKTUPOBAHMUS.
MukpoOHOM PEe3UCTEHTHBIX PACTCHUN MOXET OBITh aJJalITHPOBAH K
MHUKPOOHOMY YyBCTBHTEIHHBIX, B TOM YHCIIE YePe3 TEXHOIOTHIO
CRISPR/Cas  MaHUIyJISIIAA C T€HAMHU 9yBCTBUTEIHHOCTH.

HpakmuquKue/ceMuHapCKue 3AHAMUA

Ne HaumenoBanue pasjaeJia Conep:xanne
B /TeMbl JUCUMTLIMHBI

1. Pa3nen 1 Beenenne B ajanrauuio pacrenuii

1.1. |Tema 1.1. MexaHu3Msbl BianmogeiicTBrue cTpeccopoB. AHTarOHU3M, CHHEPTH3M,

NeHfcTBUS a0MOTHUECKUX U |aJAUTHUBHOCTb CTPECCOPOB. Y CTOMYMBOCTD K IIEPEKPECTHOMY
OMOTHYECKHX CTPECCOPOB. JICHCTBUIO CTPECCOPOB. «Xa0bl» YCTONUNBOCTH.

2. Pa3znen 2 Axantanus K crpeccopam

2.1. |Tema 2.1 Anpamranus K AHanu3 COBPEMEHHBIX IMyOJIMKaIuii (He cTapiie 5 JIeT) Mo CO3aHHI0
Ile(bI/IIlI/ITy BOJBI U HOBBIX COPTOB YCTOMYMBBIX K 3aCyX€ PACTEHUW U [0 CTPATErUsM
BBICOKHM TEMIICpaTypaM. |NOMCKA FCHOB-KaHIMIATOB yCTOHIMBOCTH K 3aCyXe.

2.2. |Tema 2.2 Ananranus k AHaJIM3 COBPEMEHHBIX ITyOIMKaIMii (He CTapIiie 5 JIeT) 1Mo CO3aHuIo
3aCOJICHUIO. HOBBIX COPTOB YCTOWYMBBIX K 3aCOJICHUIO PACTCHHIA U IO CTPATETHSIM

MTOMCKA F€HOB-KaHIUIaTOB YCTONYNBOCTH K 3aCOJIEHHIO.

2.3 |Tema 2.3 Ananranusa k AHan3 COBPEMEHHBIX IyOJIMKaIuii (He cTapiie 5 JIeT) M0 CO3aHHI0

OMOTHYECKUM CTPEeCCOpaM.  |HOBBIX COPTOB YCTOHYMBBIX K OHOTHYECKHM CTPECCOPAM PACTEHMI U
MO CTpaTEerusiM MOUCKA FCHOB-KAHIUIATOB YCTONUYHUBOCTH K
OMOTHYECKHM CTPeCccopam.

2.4 |Tema 2.4 Anpamranus K AHau3 COBPEMEHHBIX IyOJIMKaIuii (He cTapiie 5 JIeT) Mo CO3aHHI0
AHTPOTIOTEHHBIM HOBBIX COPTOB YCTOWYMBBIX K AaHTPOIIOI€HHBIM CTPECCOPaM PaCTECHUI
cTpeccopam. W 10 CTPATETUSAM MMOMCKA TeHOB-KaHIUATOB YCTOMYMBOCTH K

AHTPOITOTEHHBIM CTPECCOPAM.

2.5 |Tewma 2.5 BzauMoneiicTBue |AHANN3 COBpEMEHHBIX MyOIMKaIMii (He cTapliie 5 JeT) 1mo
pacTeHuii u WCTIOJIb30BaHMIO U PEIAKTHPOBAHUIO MUKPOOHOMA PACTCHUH ISt
MHKPOOPTaHH3MOB: POJIb B |YBEMICHHS HX MIPOJIyKTHBHOCTH M yCTOMYMBOCTH K Pa3THUHbIM
AT TaIIH. cTpeccopam.

Jlabopamopnule 3ansamus
He npenycmorpensl

6.

Ilepeyenn

00y4aroIMXCcH M0 JUCUMUIIIIMHE

Y4eOHO-MeTOANYECKOro

o0ecrmeyeHMs1 JJIf CaMOCTOATEIbLHOM

21.]'[5[ CaMOCTOSITCILHOM pa6OTI)I, MMOATOTOBKH K IMPAKTUYCCKUM 3aHATUAM U CAa4YU KOHTPOJIbHBIX pa60T
CTYACHTaM MPEAOCTABIACTCA NOCTYII K ITOJITHOTCKCTOBBIM CTATbAM U3 JJICKTPOHHBIX 0a3:

padoThI



1.

1. dopmupoBaHue aJaNTUBHBIX PEaKIMil pacTeHUH Ha JeiicTBUe aONOTUYECKHX CTPECCOPOB /
Konymaes FO.E., Kapnen FO.B. —— K: Ocnosa, 2010. — 352 c.
2. @wuznonorus pacteHuil B 2 T.: yaeOHUK i1 By30B / B. B. Ky3nenos, I'. A. ImutpueBa. — 4-¢

u3., nepepad. u non. — M.: U3narensctBo FOpaiit, 2022. — 437 c.

@DoH OLIEHOYHBIX CpeacTB AJid MpPOBECACHUSA HpOMe)KyTO‘lHOﬁ arTreCcTanmu oﬁyqamumxm mo

JUCLHUILINHE

7.1. ITacnopm ¢honoa oyenounvix cpedcme no oucyuniune

Ne KonTposmpyembie pa3ieibl Nuaukarop 10CcTHKEHU S HaumeHoBanue
n/n (TeMBbI) TUCHUNIHHBI KOMMETEeHI[HI OLIEHOYHOI'0 CpPe/ICTBa
(pe3yabTaThl 10 pa3aeaam)
Pa3zgensr 1-2 OIIK-1; OIIK-4; YKILI-2; YcTHBIN ompoc
I1K-4 CuryanoHHbIe
3a/1a4n/TIpakTHYeCKast
paborta
KonTtponbHbie paboThI
3auer

7.2. MeTonnueckne mMaTepualibl, Onpeae/siomye MNpoueaypbl OLEHMBAHUS 3HAHWI, YMeEHHIA,
HABBIKOB M (MJHM) ONBITA [IeATeJbHOCTH, XapaKTepu3ylIMX 3Tanbl (OPMHPOBAHUS
KOMIIEeTeHIM A

WroroBast arrectanuss NO JAWCHUIUIMHE SIBISETCA HWHTErPajbHbIM I[IOKA3aTENIeM KauecTBa
TEOPETUYECKUX M TPAKTUYECKUX 3HAHUW M HABBIKOB OOyYalOUIMXCAd IO JUCHUIUIMHE H
CKJIa/IbIBAETCS U3 OLIEHOK, MOJIYYEHHBIX B X0/1€ TEKYILEH U MPOMEKYTOYHONU aTTECTALIUH.

Tekymiast arrectanusi B ceMecTpe MPOBOAUTCS C IIeNIbI0 00eCIeueHrs CBOEBPEMEHHONW 00paTHOMA

CBSI3H, JUIsI KOPPEKLUHU 00y4eHUs!, aKTUBU3ALUU CAMOCTOATENbHOM paboThl 00yJaroLIXCsl.

[TpomexyTouHasi arrecTalys MpelHa3HayeHa A 0ObEKTHUBHOIO MOATBEPKACHUS M OLICHUBAHUS

JIOCTUTHYTBIX Pe3yIbTaTOB 00YUEHHUS MOCIIE 3aBEPIICHUS U3YUECHUS TUCITUIIINHBI.

Tekymas aTTecranus OCyIIECTBIISETCS 1Ba pa3a B CEMECTP:

o kouTposabHas Touka Ne 1 (KT Ne 1) — BeicTaBnsieTcst B 971€KTPOHHYIO BEJOMOCTh HE MO3AHEE 8§
Hezlenu y4yeOHoro cemectpa. Bkirodaer B ceOsl OLEHKY MEPONPUSTUNA TEKYIIEro KOHTPOJIS
ayJUTOPHOM M caMOCTOSTENbHONH paldoThl oOOydarolerocss Mo paszaenam/TeMaMm  ydeOHOM
JTUCIUIITUHEI ¢ 1 o 8 Heenmo ydeOHOro ceMecTpa.

o koHTposabHas Touka Ne 2 (KT Ne 2) — BoIcTaBisieTcs B 2JIEKTPOHHYIO BEAOMOCTh He To3aHee 16
Hezlenu y4yeOHoro cemectpa. Bxirodaer B ce0si OLIEHKY MEPONPUSTUNA TEKYIEro KOHTPOJIS
ayJUTOPHOM M CaMOCTOSTENbHONH padoThl oOOydarolerocss Mo paszaenam/TeMaM  ydeOHOM
JTUCHUTIIUHEI ¢ 9 1o 16 Henmemo yueOHOro ceMecTtpa.

Hckniouenue: Tekymas arrectanus B 8§ cemecTpe 00ydeHHUsS MO 00pa3oBaTelIbHBIM MPOTrpamMmam

OaxanaBpuaTta, B KOTOPOM eIMHCTBeHHass KoHTpoibHast Touka Ne 1 (KT Ne 1) — BeicTaBisiercs B

AIIEKTPOHHYIO BEJOMOCTh HE Mo3AHee 6 Henenu yuyeOHOro cemectpa. Bxiouaer B ceOs OLIEHKY

MEPONPUITHIA TEKYIIEr0 KOHTPOJIS ayJTUTOPHOM M CaMOCTOSITENIbHON paboThl 00yYaromierocs 1o

paszenaM/TemMaM y4eOHON AUCHUILTUHEI ¢ 1 1o 6 Heneno yueOHOro cemecTpa.

Pesynbrarhl Tekyliel M MPOMEXYTOYHON aTTecTaluu MOABOAATCA IO IIKane OaIbHO-

PEUTHHTOBOM CUCTEMBI.

JTan peiTHHrOBOM cHCTEeMBbI / Hepneasn bana

OueHo4Hoe cpeacTBO
1 pea Munumym* Maxkcumym**




Tekymas arrectauus 1-16 36 - 60% ot 60
MaKCHMyMa
KontpoabHasi Touka Ne 1 7-8 18 (60% ot 30) 30
Oyenounoe cpeocmeo Ne 1.1 3 60% ot M1 M1
Oyenounoe cpedocmeo Ne 1.2 7 60% ot M2 M2
KonTpoabHnasi Touka Ne 2 15-16 18 (60% ot 30) 30
Oyenounoe cpedcmeo Ne 2.1 11 60% ot T1 Tl
Oyenounoe cpeocmeo Ne 2.2 15 60% ot T2 T2
IpomexxyTouHas aTTECTAIHS - 24 — (60% 40) 40
3auer - 24 40
HUTOI'O no aucuuminge 60 100

* - MuHUMaNbHOE KOJMYECTBO OAJIIOB 32 OIIEHOYHOE CPEJCTBO — ATO KOJUYECTBO OAJUIOB, HAOpaHHOE
00yJaromuMcsi, IPH KOTOPOM OIIEHOYHOE CPENICTBO 3aCYUTHIBACTCS, B IPOTUBHOM ClTydae
oOyyaromuiics JOKEH JIUKBUAUPOBATH MOSBUBIIYIOCS aKaJEMUUYECKYIO 3aJJ0JDKEHHOCTD 110 TEKYyLLEn
WX TIPOMEKYTOYHOU aTTecTanui. MUHUMAIbHOE KOJMYECTBO 0AJUIOB 32 TEKYIIYIO aTTECTAIUIO, B
T.4. OTJEJIBHOE OIIEHOYHOE CPEJICTBO B €€ COCTaBe, M MMPOMEKYTOUHYIO aTTecTaluio cocrapisaer 60%
OT COOTBETCTBYIOIINX MaKCUMAJIbHBIX OAJIIOB.

7.3. TunoBble KOHTPOJIbHbIE 32/IaHUS UM MHbIE€ MATEPHAJIbI

7.3.1. 3auer

a) THUIIOBBIE BOIIPOCHI:

1. Onpenenenue anantauuu pacreHuil. lLlenp uccnepoBaHust ajgantanuu  pacteHuil. Poct
HaCeJIEHUs U Yucia rojojaamomux. 3MeHeHus kimmaTa U OTepu ypoxKasi

2. BocnpunmuuBocTh pacTeHHi K cTpeccopaM. Ompenenenue crpecca. CTpecc-peakius.

3. Kiaccuduxanus crpeccopoB. Hecnennduyeckre cTpeccoBbie peakiny.

4. Cxema BHYTPHUKJIETOYHOrO CHrHaJuHra. CHTHaJIMHI 4Yepe3 MNPOAYKThl Jerpajaluu
MeMOpaHHBIX (HOCPOTUNHIOB.

5. CHUrHaJuHr dYepe3 NPOMYKTHI JErpajallud KJIETOYHOW CTeHKH. KasiblMeBbli CUTHAIMHI.
Curnanunar AOK.

6. ®duroropMoHanIbHBII KOHTPOJb. Ilepexon oT (eHoTunuueckoil ajanTanuu K BOJIOLUOHHON
aJanTauuu.

7. ®a3sbl cTpeccoBoro oreera pacteHuil. ®asa tpesoru. daza pesucreHTHOCTH. Pa3a UCTOIIECHUS.
®da3za pereHepanuu.

8. AobuoTtnueckuii crpecc. AGMOTHUECKUE CTPECCOPBHI.

9. AHTHOKCHIAHTHasi CHCTEMa PaCTeHUHU. Peremnius OKuCIMTenbHOTO CTpecca.

10. buotnyeckue crpeccopsl. [Torepn 0T GHOTHUECKUX CTPECCOPOB.

11. ®urtonarorensl. Peuenius naToreHoB

12. IlepexpéctHast ycToWuMBOCTH K cTpeccopaMm. CTpaTeruu TMOMCKAa KaHAMJIATHBIX T'€HOB
YCTOMYUBOCTH.

13. KomnoHeHThI curHanbHOM nenu. Cxema nepeaayu CUrHaia.

14. JlucTaHIIMOHHBIN CUTHAJIHT.

15. PerporpaHblii CUTHAJUHT.

16. ®UTOTOPMOHEI.

17. AGcimzoBas kuciora (ABK): curnanpusiit myTs, ABK-onocpenoBanHbIN OTBET Ha CTpecc.

18. AyKcHHBI, CHTHAIIbHBINA TTYyTh ayKCUHOB. | MOOEpEIUTHHBI, CHTHAJIBHBIHN ITyTh THOOCPEITHHOB.

19. LIuToKuHBI, CHTHAJIBHBIN ITyTh HIUTOKMHUHOB. JKaCMOHAThI, CHTHAJIbHBIN MyTh )KaCMOHATOB.

20. CanummioBass KWCJIOTA, CHTHAIBHBIA MYTh CATUIMIIOBONH KHUCIOTHL. CTPHUTOJIaKTOHBHI,
CUTHAJIbHBIA MyTh CTPUTOJIAKTOHOB.

21. llenTuaHBIe TOPMOHBL. DTHJICH, CHTHAJIBHBIN IyTh 3TWieHa. Okenp azota. Merabomusm NO B

KJICTKax paCTCHI/Iﬁ .



22.

23.

24.

25.

26.
217.

28.
29.

AxtuBnble popMmbl kuciopona (ADK). OxucnurenbHblii cTpecc. ['umoTeTHdeckass MoJeib
nepuenuun ADPK B pactenusix. Kanbnesbiii curnanunar. CucreMa JEeKOAUPOBAHUS CUTHAJIOB
KaJIbLIMS B PACTCHUSIX.

ONEKTPUUECKUN CUTHATUHT. [ MapaBInyeCKuil CUTHAJIMHT.

['unorernueckass MoHenb  HHTErpallMM  JJIEKTpUYECKOro,  KanbiueBoro, A®DPK u
TUAPABIMYECKOTO CUTHAJIMHIOB B OTBETE HA CTPECC.

Apantauust K JedUIUTY BOABI U BBICOKMM Temmeparypam. HaeHTudukamuss TeHOB
YCTOMUYMBOCTH K 3aCyXe.

AnanTanus k 3aconeHuto. [Iporeacomuas nerpaganusi 6€IKOB U COJICYCTOMYUBOCTbD.
ApanTtanuss Kk OMOTHUYECKMM cTpeccopaM. buoTexHonoruyeckue MoAXoAbl B YBEIHMYEHUU
YCTOMUYMBOCTU PACTEHUH K ITaTOre€HaM

Anantanys K aHTPOIIOT€HHBIM CTPECCOpaM.

B3anmopnencTere pacTeHUNM U MUKPOOPraHU3MOB: POJIb B aIalITALMH.

0) KpuTepuu OLICHUBAHMs KOMIIETEHIUH (PE3yIbTaTOB):

OrneHuBaeTCs MOTHOTA OBJIAICHUS] TEOPETUYECKUMHU 3HAHUSAMU T10 JUCHUIUIMHE U YMEHUE MPUMEHSATh
9TH 3HAHHUS JUIS OTIMCAHUS MIPOLIECCOB MPOUCXOAAIINX B ONOJIOTHYECKHUX CHCTEMaX.

Kpurepusimu OLieHKH SBISETCS:

1) npaBUIBHOCTH, IOJTHOTA ¥ JIOTMYHOCTH IIOCTPOCHUS OTBETA;

2) yMEHHE ONEepUPOBAThH CHEIMATIbLHBIMU TEPMUHAMY;

3) ucnonb30BaHKE B OTBETE JONOJIHUTEIHLHOTO MaTepHana;

4) yMeHUe WIUTIOCTPUPOBATH TEOPETHUECKUE MOJIOKEHHS TPAKTHYECKIM MaTepHAIIOM, IPUBOIUTh
pUMEPHI;

B)

OIMKMCaHUC MIKAJbl OHCHHNBAHUA:

Jlomyck K 3a4€Ty 1o AUCLUILIMHE OCYILECTBIIAETCS MPH KoiuyecTBe O0amioB Oosnee 35. 3a4€T CTyAeHT
[0JIyyaeT npu Habope od1eit cymMbl OaioB cBbiie 60.

O1LeHKY «3a4TEHO» NOIYYaroT CIEAYIOUINE CTYACHTHI:

- IIOJIy4YUBIIHE MTOJIOKUTENBHYIO OLICHKY 3a OTBETBI BO BpEMsl YCTHOTI'O OIIpOCa;

- IOJIyYMBIINE OLEHKY «3a4TE€HO)» 3a OTBETHI HA TECTOBBIE 3aJaHMsl TEKYILIETO KOHTPOJLS;

- IaBILIME MPABUJIBHBIN (TTOJHBIN, IOTUYHBIN, C YIIOTpeOIEHHEM COOTBETCTBYIONIEH TEPMUHOJIOTUHU U
IIpUMepaMu) YCTHBIN OTBET Ha BOIPOCHI K 3a4EeTy.

OlLIeHKY «HE 3a4TEHOY MOJIYJalOT CICAYIONINE CTYICHTHI:

- MOJIYYMBILIHE HEYIOBIETBOPUTEIBHBIE OLIEHKH 32 OTBETHI BO BPEMS YCTHOT'O OITPOCa;

- IaBUIME HETOJIHBIN, HEJIOTUYHBIA YCTHBIA OTBET Ha BOIIPOCHI K 3a4€Ty, HE BIIAJICIOIINE
COOTBETCTBYIOIIEH TEPMUHOIIOTHUEH.

7.3.2. Konmponwvnas paboma

KonTpoasnas padora no Pazgeny 1 «BBenenue B aganrauuio pacTeHuin»

TumnoBkle BOIIPOCHI AJId KOHTpOHLHOﬁ pa60TBII

1.

2
3
4.
5
6

[TpuYrHBI BOCIPUUMYHUBOCTH PACTCHUN K CTPECCOPaM.

Omnpenenenne crpecca, CTpecc-peakinii, KIIacCU(PHUKAIHS CTPECCOPOB.
OO01mas cxemMa BHYTPUKIIETOYHOTO CHTHAJIMHTA.

OO1m1ast cxema JUCTAaHIIMOHHOTO CUTHAJIMHTA.

AJanrtanyu pacTeHUI K yCIOBHSIM Pa3HbIM OHOTOIIOB.

@da3bl CTPECCOBOIO OTBETA PACTEHUM.
10



7. Tlorepu ypoxasi OT a0HOTHYECKUX CTPECCOPOB.

8. Ilorepu ypoxast OT OHOTHYECKHUX CTPECCOPOB.

9. KOMIOOHEHTHI CUTHAJIBHOU LIEIHN.

10. Mexanm3m dochoprmmpoBanus-aehochoprmmpoBaHus OeKa.
11. CurHanuHr OCHOBHBIX TPYMIT (PUTOTOPMOHOB.

12. AxTuBHBIE (POPMBI KUCIOPOJA U OKUCIUTEIBHBIN CTPECC B KJIETKAX PAaCTEHUIA.

KonTpoasHnas padora no Pa3zgeny 2 «Aganranusi K cTpeccopam
Tunoble BONPOCHI U 33/1aHUS KOHTPOJIbHON PaOOTHI:

1. MonekynspHble 1 (prU3H0IOTHIECKHEe 0COOCHHOCTH OTBETA PACTCHUHN Ha 3aCyXy.

2. bruoxummuydeckuii 1 MOJEKYJISIPHBIA CUTHAIMHT B OTBET HA 3aCyXy.
3. ABK u AOK curHanuHr B OTBET Ha 3aCyXy.

4. BnusHue N30BITOYHBIX KOHLIEHTPALUN COJIM HA pACTEHUS.

5. 3acoseHue U OKUCIUTEIbHBIN CTpecC.

6. Tumbl OMOTHYECKUX CTPECCOPOB PACTEHUIA.

7. Tlepueniust GMOTUYECKOTO CTpecca.

8. Tumbl MYMMYHUTETA PACTCHUM.

9. Buzapl aHTPOMIOTEHHBIX CTPECCOPOB PACTCHUH.

10. leTekiusi, CHTHAJIMHT, CEKBECTHPOBAHNE THKEIBIX METAJIIOB.

11. Ponp MuKpOoOHMOMa pacTEHUH B YCTOMYHUBOCTH K CTPECCOPAM.

12. TToTHOreHOMHBIH MOMCK aCCOLUALMN 111 BBISBJICHUS T€HOB-KaHIUAaTOB.
13. OMHKC-TE€XHOJIOTUH TSI BBISIBICHUS T€HOB-KaHHIaTOB.

14. ArpobaxTepuanbHas TpaHCpOpMaIus.

15. Taprernsiit myTtarenes ¢ cucremamu CRISPR/Cas.
0) KpuTepHuU OLIEHUBaHMs KOMIIETEHINH (pe3ybTaToB):

Konmponsnsie pabomer npoBoAsTCS 2 pa3a B CEMECTP HAa MOJYJIBHBIX HEJENSIX 0 PaclUCaHUIo,
yCcTaHaBIUBaeMOMYy JekaHaToM. OHU TpOBOASTCS B (popMe TECTOB WJIM WHOM BHJAE IO BBIOOPY
IpernoJiaBaTess ¢ yueToM 00beMa U3y4eHHOr0 MaTepuana o Kypcy.

OneHuBaHue CTyJEHTa MPOBOAMTCS IPENOAABATEIEM HE3aBUCHMO OT HAJIWYMS WM OTCYTCTBHS
CTyneHTa (MO yBaXHUTEIbHOM WJIM HEYBaXWUTEIbHOW mpuuuHe) Ha 3aHsaTuu. CTyIeHry,
MPOIMYCTUBIIEMY T10 YBa)KUTEIbHOW MPHUUMHE KOHTPOJIBHYIO MOJYJIbHYIO palOoTy, MpeaoCTaBisieTcs
BO3MOXHOCTH 0TpaboTKH. OTpaboTaTh 3aHATHE MOXHO IO COrJIACOBAHUIO C MPEToIaBaTelieM B YETKO
YCTAHOBJICHHBIE CPOKU B COOTBETCTBUH € TpapUKOM KOHCYJIbTAIMH MPeroiaBaTess, KOTOPhIA HMeeTCs
Ha Kadeape u Ha opULHAIBHOM caiiTe Kadeapsl.

OueHuBaeTcsl CTENEHb YCBOEHUS TEOPETHYECKHX 3HAHMW M0 CIEAYIOUUM KPUTEpUSIM:

11



MMpaBUJIBHOCTH, IIOJHOTA W JIOTUYHOCTH NHUCBMCHHOI'O OTBCTA, CIIOCOOHOCTBIO MPOUJINIIOCTPHUPOBATH

OTBET IIPUMEPAMH.
B) OIIMCaHME IIKaJIbl OLIEHUBAHMS:

MakcumanbHBIH 0asuT 32 KOHTPOJIBHYIO padoTy — 15. Kaxkip1it Bompoc ornieHuBaeTcs B 5 0aJIIoB.

7.3.3. YcTHBIH onpoc
a) THITOBBIC 3aj]aHus (BOMIPOCKI) - 0Opa3elr:

OrneHoOYHBIE CPEICTBA NPECTABICHBI TEMAaTHUKON M BOPOCAMH, pa3pabOTaHHBIMU ISl 00CYKICHUS Ha
CEMMHAPCKUX 3aHATHSAX.

Tema 1.1. BBenenue B agantanuio pacreHui

Bonpocwi:

JaiiTe onpenenenre TEPMUHY «aJanTanus pacTeHUN»

st kakoii e HeoOX0AUMO UCCIIEA0BaTh MEXAHU3MBI a/IalTAllMi PACTEHUN?

YeM rpo3uT pacTeHUsIM U3MEHEHENE KIMMAaTa U pOCT HACeIeHUs YelloBeyecTBa?

BocnpuuMunBOCTh pacTeHUM K CTpEccopaM, ONpeIeJICHUE TEPMHUHA «CTPECC-PEAKIIUS

B 4yem cyTh a3 dekra ropmesnca u ero poib B aanTalul paCTCHHI?

HazoBure mnomHyro KiIacCU(UKAIMIO CTPECCOPOB PACTEHUH M HECHENU(UICCKUE PEaKIuu

pacTeHUil Ha HUX

7. Onumute cXeMy BHYTPHKJICTOYHOI'O CHTHAIMHTA Yepe3 MPOIYKTHI JACTpajallid MEMOpPaHHBIX
dbochonmmnuios

8. OmmmuTe cXeMy BHYTPUKICTOYHOTO CUTHAIMHTA dYepe3 MPOAYKTHI JIErpajalfiyl KICTOYHOM
CTCHKHU

9. MexaHu3M KaJIbIIMEBOr0 CUTHAJIMHTA U cUTHaUHTa ADK

10. dutoropMoHaIBHBIH KOHTPOJIb

11. Tlepexoa oT GEHOTUITUYECKOMN aIaNTAIMK K IBOJIFOITMOHHON aJanTaluu

ok wdpE

0) KpuTEpHH OLICHUBAHUS KOMIIETEHIIUN (PEe3yIbTaTOB):

VYcTHBINH onpoc TPOXoauT B (hopMe pa3BEepHYTOM Oecellbl — TBOPUECKON NMCKYCCHUU, OCHOBAHHOM
Ha TOATOTOBKE BCEW TPYIIBI MO OOBSIBICHHON 3apaHee TeMe€ MpPU MaKCUMalbHOM Y4YacTHH B
00CYXXJIEeHUH CTYAEHTOB rpynmbl. Kak mpaBuiio, OMUH CTYJIEHT pacKphIBaeT OJUH BOMPOC TEMBI, 1aBast
HaubOosee MONMHbIM 0TBeT. OCTanbHbIE JENaloT JOMOJHEHUS, BHICKA3bIBAIOT PAa3IMUHbIE CYKICHHS U
apryMeHTallIo, MOTYT 3aJaBaTh BOIIPOCHI APYT APYTYy U npernoaasarento. [Ipenoxasarens HanpasiseT
XO0JI TUCKYyCCUH, oOpalasi BHUMAaHHE Ha CYIIECTBYIOIIME HAy4YHBIE MPOOJIEMbl 00CYXKIaeMOM TEMBI,
npejsiarasi CTyJIeHTaM HalTH COOCTBEHHOE UX peIleHUeE.

B) OIMCAHUE IITKAJIbI OLICHUBAHUS:
MaxkcuManbHas OlIeHKa 32 YCTHOE BBICTYIIJIEHHE U paboTy Ha CEMMHAPCKOM 3aHATUH — 3 Oasuia.

3 0ay1a — CTYJEHT JaeT MOJHBINA OTBET Ha MOCTAaBJIEHHBIH BOIIPOC, peub €ro cBOOOJHA U IPaMOTHA,
KOHCIIEKT HE€ 3auuThIBACTCA, a MCIOJIb3YeTCd JIMIIb KAaK ONOPHBIM, CTYAEHT MAENAeT BaXKHbIE
JIOTIONIHEHHS 110 CYHIECTBY JAPYTHMX BOIPOCOB, 3HAYUTENIBHO MPOSACHAIOIINE OTACIbHBIE ACIEKTHI,
KOTOpBIE HE SBJISIIOTCS MOBTOPAMH, XOPOLIO pa30upaeTcst B 00CyKJaeMOM MaTepuaie, 1eMOHCTPUPYET
3HaHHWE MCTOYHUKOB, OuOmuorpaduu, pas3IUYHBIX TOYEK 3pEHUs [0 H3y4yaeMoW Teme, yMeeT
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aHAJTM3UPOBATh TEKCTHI, IPUXOIUT K CAMOCTOATEIbHBIM apryMEHTUPOBAHHBIM BBIBOJAM M OTCTaWBACT
CBOIO TOUKY 3pEHUs, COOITIOIaET HOPMBI JTUTEPATYPHOU PEUH.

2 0aqy1a — CTYAEHT XOpoIo pa3zbupaercs B OOCYXIaeMOM MaTepHuale, AEMOHCTPHPYET yMEHHe
KPUTUYECKH aHAIM3MPOBATh WCTOYHMKH M PA3IMYHBIE TOYKU 3pEHHs 1O OOCyXaaeMol mpobdiieme,
IPUXOJUT K CaMOCTOSATEIbHBIM apryMEHTUPOBAHHBIM BBIBOJIAM, HE IPOSBIISIET aKTUBHOCTh B paboTe
IpyMIIbl HA CeMUHape (TOTOBUTCSA M OTBEYAET TOJIBKO HA OJMH BOIPOC CEMHUHAPCKOIO 3aHATHS).

1 6ann — CTyOEHT HENOJHO BiAJeeT MaTepUalloM, IPU H3JIO0KEHUH (AKTUUYECKOro MaTepuana
JIOIYCKAET OT/EIbHbIE HETOYHOCTH, 3HAET pa3IMyHble TOUKU 3pEHUs 10 00cyKaaeMoil mpobdieme, HO
BO3HHUKAIOT TPYAHOCTH C UX aHAJINW30M, YMEET U3jaraTb COOCTBEHHYIO MO3UIHI0, HO HE BCE BBIBObI
HOCST JOKa3aTEJIbHBII XapakTep, MpPU OTBETE AaKTUBHO IIOJb3YETCS KOHCIEKTOM BIUIOTH JO €ro
3a4UTHIBaHMSL.

Kaxnp1ii mocienyronuii ycTHbIM onpoc GopMHUpPYeTCsi Ha OCHOBE MPONHACHHOT0 MaTepualia Imo cxeme

yCTHOTO orpoca 1o teme 1.1

7.3.4. CuryaniuoHHbIe 32/1a4M (IpaKTHYecKasi padora)
a) THUIIOBBIC 3a/1aHUsl (BOIIPOCHI) — 0Opa3elr:
1. [Touck HayunbIx myOnukaimii B PubMed
2. Tlouck HayuHbIx myOnukaruii B8 Google Scholar
3. AHanu3 Hay4HOW MyOJHMKAalUK C BBIJCICHUEM 3aJaull MCCIICTOBAHUS, UCIONB3YEMBIX TOJXOA0B U
PE3yIBTATOB.
4.ConocTaBiieHHE PA3HBIX METOMOJIOTHYECKUX TOJXOMOB K YBEIMUCHHIO MPOAYKTUBHOCTH U
YCTOWYHMBOCTH PACTCHHUH K CTPECCOpYy.
5. Craructuueckuil aHanu3 Juist BbIOOpa MPEeANoOUTUTEILHOTO MOAX0/1a.

6. Pabora B mHTEpHET-pecypcax, pa3pabOTaHHbIX Ui MOMCKA U BaJIUJAllMM F€HOB-KaH/IUaTOB.
6) Kpurtepuu onieHnBaHMUs KOMIIETEHIHI:

- IPaBUJIBHOCTH PACCMOTPCHU A CI/ITyaI_[I/II/I/ BBITIOJTHCHU A pa6OTI>I

- YETKO€ U BEPHOE TPAKTOBAHUE CUTYAIlMU/Pe3yabTaTOB MPOBEIECHHON pabOTHI
B) OIMKCAHUE MIKAIbI OI[CHUBAHUS
MakcumanbHoe KoJinuecTBO 6aiioB 2. Kaxk it kputepuii oieHnBaeTcs B 1 6as.

7.4. llIkaya oueHKH 00pa30BaTeIbHBIX J0CTHKEHUH

HtoroBas aTTectanus Mo AUCHUILIINHE onleHrnBaeTcs no 100-0amibHOMN 1mIKane U mpeacTaBiseT
cymMmMy OaljioB, 3apa0OTaHHBIX CTYJCHTOM TMIPU BBINOJHEHUU 33JaHWM B paMKaxX TEKyIIed W
MIPOMEXKYTOUYHOM aTTECTALNKU

Cymma Ouyenka no 4-x 6annivhoil wikane Ouyenka | Tpebosanus K ypoeHio oceoeHus
oannos ECTS | yuebnoii oucyunnunut
90-100 5- «omauunoy/ «3aumenoy A O11eHKa «OTJIMYHO) BBICTABIIIETCS
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CTYIICHTY, €CITH OH TJTyOOKO U
IIPOYHO YCBOWJI IIPOTrPaMMHBII
MaTepual, HCYEPIbIBAOIIEC,
MOCIIEZI0BATEIBHO, YETKO U
JIOTUYECKH CTPOMHO €ro U3jaraer,
YMCCT TCCHO YBA3bIBATH TCOPHIO C
HPAKTHKOH, UCIIOJIb3YET B OTBETE
MaTepuag MOHOTpapuIecKOn

JINTEPATYPEHI
85-89 B OLieHKa «XOPOILO» BBICTABJIAETCS
CTYZEHTY, €CIIM OH TBEPJO 3HAET
4 - «xopowior/ Marepua, TPaMOTHO U I10
«3aumeHo» CYLIECTBY M3JIaraeT ero, He
75-84 C JOIIyCKas CyILICCTBCHHBIX
HETOYHOCTEN B OTBETE HA BOIIPOC
7074
65-69 D OLeHKa «yJOBIETBOPUTEILHO»

BBICTABJISICTCS CTYACHTY, €CJIN OH

UMEET 3HAHHSI TOJBKO OCHOBHOT'O
Marepualia, HO He YCBOHJI €ro

3 - «yoosnemeopumenvHoy/ JieTalieil, 10MmycKaeT HeTOYHOCTH,
60-64 «3a4meHo» HEJIOCTATOYHO TMPABUIIbHBIC
(hOpMyIIMPOBKH, HAPYIIICHUS
JIOTUYECKOW TIOC/IEI0BATEIbHOCTH
B M3JI0KEHUH ITPOTPAMMHOI0
marepuaa

OneHka «Hey10BIETBOPUTEIILHO
BBICTABJISICTCS CTYJICHTY, KOTOPBIi
HE 3HAET 3HAYMTEIbHON YacTH
IPOrpaMMHOTO MaTepHaa,
JIOITYCKaET CYIICCTBCHHBIE

F omn6Oku. Kak mpaBuio, oreHka
«HEYIOBIICTBOPUTEIIEHO» CTABUTCS
CTyJEHTaM, KOTOPbIE HE MOTYT
MIPOJOJIKUTH 00ydueHue 6e3
JIOTIOTHUTEILHBIX 3aHSATHH 1O
COOTBETCTBYIOIIEH TUCIUIUINHE

2 - «HEeY0081emEOPUMENbHOY/
«He 3aUmeHO»

0-59

8. IlepeueHb OCHOBHOI M JONOJHUTEIbHOI Y4eOHON JUTEepaTyphbl, HEOOXOAMMOIi /151 0CBOEHMS
AUCHHUILIMHBI

OcHoBHasi MTEPATYPA:

1. dopmupoBaHME aJaNTHBHBIX peaKIMi pacTeHUH Ha JedcTBHEe aOMOTHYECKHUX CTPECCOpOB /
Konymaes O.E., Kapnen FO.B. — — K: Ocnosa, 2010. — 352 c.

2. ®uzuonorus pacteHuil B 2 T.: yueOHUK a1 By3oB / B. B. Ky3uenos, I'. A. JImutpueBa. — 4-e usn.,
nepepad. u gon. — M.: U3znatensctBo FOpaiit, 2022. — 437 c.

JlonoJiHUTE/IbHAS JIMTEPATYPA:

1. Omics Technologies and Bio-engineering 1st Edition / eds. D. Barh, V. Azevedo — NY: Academic
Press. — 618 P. eBook ISBN: 978-012-80-4749-1

2. Plant Adaptation Strategies in Changing Environment / eds. Shukla V., Kumar S., Kumar N. —
Singapore: Springer Singapore. — 386 P. eBook ISBN: 978-981-10-6744-0
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9. llepeuens pecypcoB™ MH(POPMALMOHHO-TEJIeKOMMYHHUKANMOHHOM ceTn «HTepHeT» (1ajiee -
ceTb «AHTEepHET»), HEOOXOAUMBIX JJI1 OCBOCHHS JUCHMILIHHbI

1. http://bio-x.ru/ — UuTepHeT-mmopTai mo OHOTEXHOIOTHH

2. WWw.cbio.ru/ — MatepHeT-nopran 0 KOMMEPYECKUX OMOTEXHOJIOTHSIX

3. https://onlinelibrary.wiley.com/journal/14677652/ — Plant Biotechnology Journal
4. baza nannbix Ensembl — URL: https://www.ensembl.org/

5. baza manueix NCBI — URL.: https://www.ncbi.nlm.nih.gov/

6. ITouckosuk Google Scholar — URL.: https://scholar.google.com/

7. ITouckoBuk PubMed — URL: https://pubmed.ncbi.nlm.nih.gov/

10. TIlepeuenr WHGOPMAUMOHHBIX TEXHOJIOTHIl, MCHOJb3yeMbIX HPH OCYLIECTBJIEHUH
00pa3oBaTe/ILHOIO MpoLecca Mo IMCUUILUINHE, BKJIIYAs NepevyeHb NPOrpaMMHOro odecneyeHus
U NHPOPMALMOHHBIX CIIPABOYHBIX CHCTeM (IIPU HE0OXOTUMOCTH)

Hcnonp3oBanue HHPOPMAIIMOHHBIX TEXHOJIOTHUH MPH OCYIIECTBICHUH 00pa30BaTEIbHOTO MPOIecca 1Mo
JUCIUATUTMHE OCYIIECTBIISETCS B COOTBETCTBHM C YTBEPXKICHHBIM [losiockeHHMEM 00 DIeKTpOHHOM
uH(popMalnoHHO-00pa3oBarenbHOU cpene UATO HUAY MUDU.
DJNeKTpoHHass cucreMa ympaBieHus oOydenmeM (LMS) wucmome3dyercs s peaiM3aniu
00pa30BaTeIbHBIX MPOrPaMM IPH OYHOM, JUCTAHIIHOHHOM M CMEHICHHOM pPEKUME OOydeHHsI.
Cucrema peanusyeT CIeIyrIIne OCHOBHbIC () YHKIIHH:

1) CosnaHue u yrpaBJIeHUE KJIACCaMH,

2) Co3naHue Kypcos,

3) Opranu3aiys 3alKcy y4aluxcs Ha Kype,

4) TlpemocraBiieHHE AOCTYyIA K YUeOHBIM MaTepHaiaM il yUaIiuxcs,

5) IlyGnukanus 3aaHuil 1J1sl YACHUKOB,

6) OrmeHka 3aaHUi yYaIIuXcsl, IPOBEICHUE TECTOB M OTCIICKUBAHKE IIPOrpecca 00yUeH s,

7) OpraHuzaius B3auMOJICHCTBHS YYaCTHUKOB 00pa30BaTeIbHOIO IMpoiiecca.
CucremMa WHTETPUPYETCS C JIOTIOJIHUTEIBHBIMUA CEPBHCAMH, OOECIEYMBAIONIMMHA BO3MOXKHOCTh
UCTIOIB30BaHUsT TaKMX (YHKIMH Kak pabouyuii KajeHIapb, BHUAECO CBSI3b, MHOTOMOJIB30BATEILCKOEC
pEelaKTUPOBAHHUE TOKYMEHTOB, CO3/1aHue (OPM ONMPOCHUKOB, MHTEPAKTUBHAS JJOCKA JUIS PUCOBAHUSI.
ABTOpHU3aIMS MOJIH30BATEICH B CUCTEME OCYIIECTBISETCS TIOCPEICTBOM KOPIIOPATUBHBIX aKKayHTOB,
NPUBSI3aHHBIX K JIOMEHY oiate.ru.

10.1. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOT U

[Ipu ocymecTBieHMH 00pa30BaTENbHOTO Mpoliecca IO JUCHUIUIMHE HCHOJIb3YIOTCS
cienyomye nHGOpMallMOHHbIE TEXHOJIOTHU:
- IPOBEJICHUE JIEKIIMH U IPAKTUYECKUX 3aHATUI C NCIIOJIb30BAHUEM CIIal-TIPE3CHTALU;
- MCI0JIb30BaHKE 00yYaloIUX BU1€0(PHIbMOB;
- HCTOJIb30BaHUE TEKCTOBOIO peaakropa Microsoft Word;
- KCIOJIb30BaHKe TabnuyHoro penakropa Microsoft Excel;
- UCTOJIb30BaHuE TekcToBoro peaakropa NoteBook (biokHoT);
- OpraHu3aius B3auMoAeMCcTBUSI ¢ 00yJaroIUMUCS TOCPEACTBOM 3J1eKTpoHHOM nmouTsl 1 DUOC.

10.2. IlepevyeHb MPOrPAMMHOT0 00ecTIeYeHUsI

1. TexcroBslit pegaktop Microsoft Word;

2. Tabnuunblit penaktop Microsoft Excel,

3. PengaxTop npe3enranuit Microsoft PowerPoint;

4. Texkcrosslii penaktop NoteBook (bioknoT);

5. Bpaysepsr: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.
6. JlokapHast KOMITBIOTEpHAs CETh U Ii100anbHas ceTb HTepHeT.
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10.3. Ilepeyenb HHGPOPMALHOHHBIX CIIPABOYHBIX CHCTEM
JlocTyn K 3JI€KTPOHHBIM OMOJIMOTEYHBIM pecypcaM M DJIEKTPOHHON OMOIMOTEYHOW CHCTEME

(OBC) ocymecTBisieTCst MOCPEACTBOM CIIEHUANBHBIX pa3/ienoB Ha ouuuansHoM caiite UATD HUAY

MU®U. ObecnieueH TOCTYI K 3EKTPOHHBIM Katajoram oubmuorexku MATD HUAY MUDU, a Ttakxke

NMEeKTPOHHBIM oOpa3oBarenbHbiM pecypcam (DUMOC), chopmupoBaHHBIM HAa OCHOBAHHH IPSMBIX

JIOTOBOPOB € MpaBooOiIafaTe s iMi y4eOHOM U y4yeOHO-METOIUYECKOW JUTepaTyphbl, METOJUYECKHX

ocoOui:

1) Nudopmanmonnsie pecypcesl Cetun Koncynerant Ilmroc, www.consultant.ru (uadopmarus
HOPMAaTUBHO-TIPAaBOBOI0  XapakTepa Ha OCHOBE COBPEMEHHBIX  KOMIIBIOTEPHBIX H
TEJICKOMMYHUKAIIMOHHBIX TEXHOJIOTHH);

2) DNeKTpOHHO-OUOIMOTEeUHAS cucremMa HUAY MHUDU,
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM=F&I121DBN=BOOK&Z
211D=&P21DBN=BOOK;

3) OBbC «M3narennctBa Jlauby, https://e.lanbook.com/;

4) OnekTpoHHO-O0ubmoreunas cucreMa BOOK.ru, www.book.ru;

5) ba3el qaHBIX «INEKTPOHHO-0MOIMoTeuHas cucrema elibrary» (ObC elibrary);

6) bazosas Bepcust 9bC [PRbooks, www.iprbooks.ru;

7) basbl nanHbIX «DnekTpoHHas OubaroTeka Texandeckoro BY3a» www.studentlibrary.ru;
8) DneKTpoHHO-0MbIMoTeyHas cucreMa «AnOykc.py/ibooks.ruy,

9) http://ibooks.ru/home.php?routine=bookshelf 3
10)  DraexrponHo-6HOMMOTeuHas cuctema «9BC FOPAU Ty, http://urait.ru/.

11. Onucanume MaTepHAJbLHO-TEXHHMYECKOH 0a3bl, HeOOXOAMMOH /Jisi OCYLIEeCTBJIEHHSA
00pa3oBaTe/ILHOIO NMPoIecca MO IUCHHUIIUHE

MuHuMaIbHO HEOOXOAUMBIN JJIsl peaTu3alii JUCIUILUIMHBI IEPEUYeHb MaTepUaIbHO-TEXHUYECKOTO
oOecrieueHns BKJIIOYaeT B ceOs:

A) aynutopusi AJis JEKIIMOHHBIX 3aHATHN Ha 30 MOCaJI0YHBIX MECT C HOYTOYKOM, MPOEKTOPOM U
JKpPaHOM;

b) aynuropus mist nmpakTudeckux 3aHATHN Ha 10 MOCagouHBIX MECT C MEPCOHATBHBIMU
KOMITbIOTEpPaMH, Ha KOTOPBIX ycTaHoBiieHo [10.

B) O6opynoBanue:

1. [TepcoHanbHbBIE KOMITBIOTEPHI

2. MynpTUMEAUMHBIN POEKTOP;

3.OkpaH;

4 MapxkepHasi 10CKa;

5.Pabouee mecto npenonasarens (1K, mpunrtep, crom, cTym).

12. Nnble cBeaeHus v (MJIH) MaTepPUATbI

12.1. TlepeyeHbr o00pa3oBaTe/JbHBIX TEeXHOJIOTHI, MCHOJb3yeMbIX MPH OCYIIECTBJICHUH
00pa3oBaTeIbHOIO MpoLecca Mo JHCUUIIINHE

KoMmneTeHTHOCTHBIN MOAX0 TP OCBOCHHH JAUCHUILIMHBI PEATU3yeTCsl YEPE3 MCIOJIb30BAHUE
B y4eOHOM TpOIlecce aKTUBHBIX METOJOB OOyUeHHUs — TaKUX B3aMMHBIX JIEHCTBUU MpermofaBaTens u
00ydJaronuxcsi, KOTOpble MOOYKIAIOT TMOCIEIHUX K AaKTUBHOW MBICIUTEIBPHON W MPAKTHYECKOMN
JEATEIIbHOCTH B IIPOLIECCE OBJIAJICHUS H3Yy4aeMbIM MarepuasioM. lIpuMeHeHue HMHTEPAKTUBHBIX
PEKUMOB OOYYEHHS TIO3BOJISIET BBICTPAWBATh B3aMMOHAINPABICHHBIE WH(OOPMAIMOHHBIC TOTOKH:
CTYAEHT — IpynIia CTYAEHTOB — IIPENOJaBaTENb.
Hcnonp3yrores cienyronme BUAbl 1eATEIIbHOCTH:
1) TlpakTUKO-OpPUEHTHpPOBAHHAS JEATEIBHOCTH — COBMECTHAs JCATEIbHOCTh MOJTIPYIIIBI
oOydarolmuxcsi W TpenojaBaTeNis C LENbI0 pelIeHus Y4eOHbIX U MpodeccHOHAIbHO-

OPUCHTHUPOBAHHBLIX 3ada4 ITYTEM BBIIIOJHCHUA WHIAWBUAYAIbHBIX 3aJaHui MMPaKTUYICCKOT'O
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HarpaBieHus. [lo3Boisier chopmMHpoOBaTH yMEHHE aHAIU3UPOBATh M PEHIaTh THUIHYHBIC
npodeccuoHaIbHBIE 3a/1a41 PA3HON HAIIPABICHHOCTH.

2) TexHONOTHS MCHOJNB30BaHHS PAa3HOYPOBHEBBIX 3aJaHUIl — PA3IMYAIOT 33a7a4yd M 3aJlaHus TPeX
OCHOBHBIX YPOBHEH: a) PENpOAYKTUBHBIA YPOBEHbB, MO3BOJSET OLCHUTh U AMATHOCTHPOBATH
3HaHME (AKTUYECKOTO MaTepHana ¥ yMEHHUE MPaBUIBHO UCIIOIB30BaTh CIEUAIbHBIC TEPMHUHBI
U TIOHATHS, y3HaBaHHE OOBEKTOB M3YYEHHUS B PaMKax OINPENEICHHOTO pa3jeia AUCHUIUINHBL
0) pCKOHCTPYKTHBHBIM ypPOBEHb MO3BOJIICT OLEHUTh M JAWATHOCTHPOBATh yMEHHS
CHHTE3MPOBATh, AHAIM3UPOBATh, 0000IIATh (PaKTHUECKUI MaTepuan ¢ (OpMYITHPOBAHUEM
KOHKPETHBIX BBIBOJIOB, YCTAQHOBJIEHHEM HPUYMHHO-CIECICTBEHHBIX CBS3€i; B) TBOPYECKUH
YPOBEHb MO3BOJIIET OLEHMBATh W JUATHOCTUPOBATH YMEHUS, HMHTETPUPOBATH 3HAHUS
Pa3IMYHBIX 00JIaCTeH, apryMEHTUPOBATH COOCTBEHHYIO TOUKY 3PCHHUS.

3) TpaauuHOHHBIE TEXHOJIOTUH (MHPOPMALMOHHBIC JICKIHHU, TPAKTHICCKUE 3aHATHS) — CO3/IaHUE
YCIIOBHM, MPH KOTOPBIX OOYYAIOIIMECS IMOJIb3YIOTCS MPEUMYIIECTBEHHO PEMPOyKTHBHBIMH
METOJlaMH IpU PaboTe ¢ KOHCIEKTaMH, yYeOHBIMH MOCOOHMSIMHU, HAOIIO/Aas 3a M3Y4aeMbIMU
00BEKTaMH, BBITIONHSS TaOOpaTOPHBIE pabOTHI 10 HHCTPYKIUH.

B uHTEpakTHUBHBIX peXUMax MO TUCIUILTNHE TPOBOJISATCS:
— PenleHue cuTyanlMOHHBIX 3a/1a4 (IpaKTUYECKUe 3aHATHS) — 4 Jaca.

[Tocne nzyuenust oObeKTa UccieaoBaHus (GOpMyIUpyeTcs CUTyallUOHHAs 3ajjaya ¢ PELICHUEM ee
CTYACHTAMH HWHAMBHIYaJIbHO WJIM B TpyNHax C MyOJIMYHOW 3aIIUTON pe3yabTaToB paboOTHl |
OIIIOHUPOBAHUEM.

— Pedaexcus (exiun) — 16 gacos.

B koHIe 3aHsTHS, CTYACHTaM IpeagaraeTcs npoOIeMHbI BOIPOC MO TEME 3aHATHS, Ha KOTOPBIN
UM HEOOXOJMMO J1aThb MUCHMEHHBIA OTBET B TeueHue 10 MUHYT, UCHIOJB3Yys 3HAHUS, MMOTYYECHHBIC B
XOJI€ JIEKIIH, COOCTBEHHBIH KPYro30p U 3pyIULIHUIO.

— MyabTuMenuiiHble 3aHATHS (IPAaKTUYECKUE 3aHATHS) — 9 YacoB.

DopMHPYIOTCS HaBBIKM HCIOJIb30BAHUS METOJIOB MOJICIIMPOBAHUS M aHAIW3a IPH PELHICHUU
KOHKpPETHBIX 3a1a4. Opranusyercs Oeceia mpernojaBaTess u CTYyISHTOB ISl OOCYKIIEHUS pe3yIbTaToB
paboTsl, hopMyIUpOBaHUS 0000IIEHNN U 3aKOHOMEPHOCTEH.

Bcero ayautopHbIx 3aHATHH B MHTEepakTHBHOM (opme — 29 wyacoB (15,8 % oT ayauTopHBIX
3aHITHI).

12.2. ®opMbl OpraHu3alUu CaMOCTOSITEIbHON PadoThl 00yuyalommXxcs (TeMbl, BBIHOCHUMbIE IS
CAMOCTOSITEJILHOIO0 M3YYeHHsI; BONPOCHI [JISI CAMOKOHTPOJISA; THINOBbIe 3aJaHMA JJs
CaMOINPOBEPKH

CaMocTosTenpHas pa60Ta CTYACHTOB COCTABJIACT BCECTO 156 wuaca. CamocTosiTeabHas pa60Ta
CTYACHTOB HaJl KYpCOM COCTOUT U3 HECKOJIbKHUX ‘IaCTCfI, IMMPU3BAaHHBIX PCIIATh PA3HBIC 3a1a4YU.

1. IToaroroBka K peHTHHIOBOMY KOHTPOJIIO 3aKIIOYAETCS B CUCTEMATH3alMU U YTIyOJIeHUU 3HAaHUH 110
BONPOCaM, BBIHOCUMBIM Ha MpoBepky. Jlnsg obnerdeHuss MOATOTOBKM CTYyAEHTaM MpeiararoTcs
TUMOBBIE KOHTPOJIBHBIE BOIMPOCHI, PEKOMEHIYETCA HCHOJIb30BaHUE Tuioccapus. Ha BblogHeHHE
JAHHOTO BHJIAa paOOTHI OTBOAUTCS 72 "aca (U3 pacyera 1o 3,5 4aca Ha pasjen).

2. Hanmcanue pedepara mo oJHON U3 MpeI0KEHHBIX TEM MPENoaraeT caMOCTOSATEIbHOE U3YUeHUE
CTYJEHTOM OJIHOTO M3 YaCTHBIX BOIPOCOB Kypca.

[TepeueHb BO3MOXKHBIX TeM pedepaToB U peKOMEHAYEMOH TuTepaTypbl MpUBoAATCS. O MPOBEICHHOM
paboTe CTy/IeHT OTYUTHIBAETCS HA 3aUETHOM 3aHATHH B HHTEPaKTUBHOM popme — meTo npoekTa. Ha
BBITOJIHEHHUE JJAHHOM paboThl OTBOAMUTCS 84 aka/leMHUUECKUX daca.

TeMbl AJIs1 CAMOCTOATEJIBHOT0 M3YUCHUSA oﬁyqamumMncm
1. IToTHOreHOMHBIH MMOUCK accolaluil B cenekiun (4 ak. 9)
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2. CUTHAJIMHT TENTUAHBIX TOPMOHOB (2 aK. )

3. Tunsl MEKOPU3 M MOJICKYJISIPHBIE OCHOBBI ()OpMUpPOBaHUs cuMOmo03a (6 ax. 9)

4. MeTareHOMHBIC HCCIICAOBAHUS MUKPOOPTaHM3MOB, aCCOIIMUPOBAHHBIX C BHICIIMMU pacTeHusIMH (4
aK. )

5. OcoOeHHOCTH OpTraHU3alliy T'eHOMa pacTeHui (2 ak. 4)

6. Momudukanuu cucremsr CRISPR-Cas9, cnennduunsie 11t penakTupoBaHus pacTeHui (4 ax. 4.)
7. @eHOTUITUPOBAHUE PACTEHUN B CEJIEKIIMOHHOM TTporiecce (2 ak. 4)

12.3. KpaTkuii TepMHUHOJIOTHYECKHIi CJI0BAPb

AOMOTHYECKHIl cTpecc — HETaTHMBHOE BO3JCHCTBHE HEXHBBIX (PAKTOPOB HA KUBBIC OPraHU3MBI B
KOHKPETHOM cpeJie.

ArpobakTepuajbHasi TpaHcopMaunMsi — IEPEHOC I'€HOB JPYroro OpraHu3Ma B PELUINHUEHTHBIN
T€HOM PacTEeHUH ¢ MoMoIIbio Agrobacterium tumefaciens wim A. rhizogenes u ux 1mia3Mui.
BuoundopmaTuka — MEXIUCIHUILIIMHAPHAS 00JIAaCTh, BKIIOYAIONIAS B ce€0s M3yueHHE U pa3paboTKy
KOMITBIOTEPHBIX METO/IOB JUIsl HHTEPIIPETAUN JaHHBIX BBICOKOIIPOU3BOAUTEILHOTO AHAIN3A.
Buornyeckuii crpecc — HEraTWBHOE BO3/CHCTBHE J>KMUBBIX (DAaKTOPOB Ha JKHUBBIE OpPraHU3MBI B
KOHKPETHOH cpejie.

BHYTpHK/I€TOYHBII CUTHAJMHI — IIPOLIECC, IIPU MOMOIIM KOTOPOIO KJIETKA MpeBpallaeT OJWH THUIl
CUTHaja WIM CTUMYJa B APYroil, oObIYHO aMIIu(UUUPYs MEePBOHAYAIBHBIM CTUMYI U H3MEHSS
METa0O0JIM3M B OTBET Ha HETO.

I'eHeTHYecKkoe pelaKTHPOBaHMe — OJIMH U3 BHUJIOB '€HHON MHXEHEPUHU CBA3AHHBIN C BKIKOYEHUEM,
ynaineHueMm wim rnepememienueM ¢parmentoB JIHK B reHome opranusmMa ¢ HCIIOJIB30BaHUEM
«MOJIEKYJISIPHBIX HOXXHHID.

I'enoMuka — pa3zzen MOJEKyJIsIpHOW T'€HETUKHU, MOCBAIIEHHBIA HU3yYEHUIO T€HOMa U T'€HOB JKUBBIX
OpraHU3MOB.

JIMCTaHIMOHHBII CUTHAJIMHT — PAaCIPOCTPAHEHNE CUTHAA 3a MpeJeibl PerMoHa, € OH BOCIPUHSAT
(B MPOTHUBOIIOJIOKHOCTh BHYTPUKJIETOYHOMY CUTHAIIUHTY).

KajabuueBblili CHTHAJIMHI — I€peada CUTHAJIOB IPU ITOMOIIA MOHOB KaJIbLIHS (Ca2+) U KaJIbLIHAN-
CBSI3BIBAIOIINX OEJIKOB.

Mertabosi0MuKa — aHaAJIU3 COBOKYIMHOCTH BCEX METAa0OJIMTOB, SBIISIOMIMXCS KOHEYHBIM MPOIYKTOM
oOMeHa BeIIeCTB B KJIETKE, TKAHU, OpraHe WM OpraHu3Me.

Mukpo6mom — COBOKYITHOCTh BCEX MUKPOOPTaHU3MOB, HACEISIOIINX OOBEKT.

OKHCIUTENBHBIN CTPECC — MPOLECC NOBPEXKACHUS KIETKH B PE3YJIbTATE OKUCIICHNUS, Yallle BCETO U3-3a
nucbanaHca akTUBHBIX (JOPM KUCIIOpOAA.

OMHKC-TeXHOJIOTMM — KOMIUIEKC BBICOKOIPOM3BOJUTEIBHBIX TE€HOMHBIX W TOCTT€HOMHBIX
TEXHOJIOTHI, HCCIEAYIOIMX Bech HAa0Op OMOJIOTMYECKUX MOJIEKYN, COJEpKaIlIUicsd B OTAEIbHOU
KJIETKE, KJIETOUHBIX MOMYJISIIUAX UM COOOIIECTBAX OPraHU3MOB U MX B3aUMOJEHCTBUE.
ITosiHOTeHOMHBIN NMOUCK acCONMALMIA — HCCIIEI0BaHUE, CBA3aHHOE C IOMCKOM acCOIUaIil Mexay
FeHOMHBIMM  BapUaHTaMH M (EHOTHINHYECKMMH  TpH3HaKaMM  (4acTo  UCHOJb3YIOTCA
OJIHOHYKJICOTHUIHBIE MTOJIUMOP(PU3MBI).

IIporeMHKHHA3BI — IpEACTABUTENH MOKIAacca PEPMEHTOB KHHA3, KOTOPble MOTUDUIIMPYIOT Jpyrue
Oenku myTéM (GochoprIMpOBaHUS OCTAaTKOB AMUHOKHCIOT, WMEIOIIMX TUJIPOKCUIIBHBIE TPYIIIBI
(cepuH, TPEOHUH U TUPO3HH), MM TETEPOLUKIMYECKON aMUHOTPYIITTBI THCTUANHA.

IIporeoMuka — 00MacTh MOJIGKYJAPHON OHOJIOTHHM, TIOCBAMIEHHAS WACHTH(PUKAIMA U
KOJINYECTBEHHOMY aHAJU3y OEJIKOB C HCIOJIb30BAHUEM BBICOKOIIPOM3BOIUTENBHBIX MTOIXO0B.
CexBeHupoBaHue cienymouiero noxosjenusi (NGS) — rpynmna BrICOKONPOU3BOIUTEIBHBIX METOJIOB
onpeneneHus: HykiaeotuiHou nocnenoBarensHoctu JJHK u PHK.

Ctpecc — COBOKYITHOCTh Hecnenu(puyecKnuX aJanTaldOHHBIX Peakluil OpraHu3Ma Ha BO3JEHCTBHE
pa3IMYHBIX HEONAaronpuATHBIX (HaKTOPOB-CTPECCOPOB, HAPYIIAIOIUX €ro TOMEeOocTa3, a TakKke
COOTBETCTBYIOILIEE COCTOSTHUE OPraHKU3Ma B LIEJIOM.

TpaHCcKpUMNTOMHKAa — BBICOKONIPOU3BOJUTENbHBIE METO/AbI, pa3paboTaHHbIE IS H3YYEHUS
coBOKynHOCTH Bcex PHK-TpaHCKpHIITOB KJIETKH, TKAHU WJIA OpPraHn3Ma.
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TpanckpununoHubie GakTopbl — OCNKH, KOHTpoaupytomue mnporecc cuHTe3a PHK Ha matpure
JHK nytém cBsizpiBanus co cnenuduuabiMu yaactkamu JJHK.

®UTOropMOHbI — OOBIYHO HHU3KOMOJIEKYJISIPHbIE OpPraHWYecKHEe COEIUHEHHs, BbIpabaThIBaeMble
PACTeHUSIMH Y BBITIOJTHSIONINE PETYIATOPHBIE ()YHKITHH.
duTonaToreH — HKOJIOTMYECKUi QakTop (Yalie BCEro NPHUHAUISKAIIMN K KUBOH TNPHUPOIE),

00YCIJIOBIMBAOLINH O0JIE3HU pacTEHUIL.

13. OCOBEHHOCTHU PEAJIM3ALIUU JNCHUTIJIMHBI AJ151 UTHBAJIMAOB U JINL
C O'PAHUYEHHBIMH BO3MOKHOCTAMMU 310POBbSA

B cootBercTBHM ¢ MeTOAMYECKMMH peKoMeHaanusMu MunoOpHayku P® (ytB. 8 anpens 2014
r. No AK-44/05BH) B Kypce Ipearnojaraercss MCIojab30BaTh COIMAIbLHO-aKTUBHBIC U PEQIICKCHBHBIC
METOAbl O0y4YeHHs, TEXHOJIOTUH COLHUOKYIbTYpHOU pealbmiurtanuu obOyuarommxcs ¢ OB3 ¢ nenbro
OKa3aHMsI IOMOILY B YCTAHOBJIEHUH MOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUH.

OOyyeHue Ml C OrPaHUYEHHBIMM BO3MOXKHOCTSIMHM 3JI0pPOBbSI OCYILLECTBIISIETCS C YYETOM
WH/MBUYAJIBHBIX TCUXO(HU3MUECKUX OCOOCHHOCTEH, a Ul HMHBAIMJOB TaKK€ B COOTBETCTBUHU C
MHAMBUIYaJIbHON NporpaMMoi peabuiIuTaluy NHBAINIA.

Jis JMI ¢ HapylleHHeM C¢JIyXa BO3MOXHO IpelocTaBieHHe HH(OpManUu BU3YaJIbHO
(KpaTKMil KOHCIIEKT JIEKIM, OCHOBHAas U JONOJHUTENbHAs JIUTEpaTypa), Ha JEKUUOHHBIX U
INPAaKTUYECKUX 3aHATHAX JIOMYCKAETCS MPUCYTCTBUE ACCUCTEHTA, a TaK e, CypAOINepeBOIYMKOB U
TU(DI0CYpIOTIEPEBOTUUKOB.

OneHka 3HaHMHA CTYJEHTOB Ha IPAKTUYECKUX 3aHATHUAX OCYLIECTBISETCS Ha OCHOBE

[IMCbMEHHBIX KOHCIIEKTOB OTBETOB Ha BOIIPOCHI, MMCbMEHHO BBIINOJIHEHHBIX IPAKTUUECKUX 3aJaHHM.
Jloknan Tak e MOXeT ObITh IpefocTaBlieH B MUCbMEHHOW (opme (B Buae pedepara), mpu 3ToM
TpeOOBaHUS K COJEPKAHUIO OCTAIOTCS TEMM K€, a TpeOOBaHUS K KauyecTBY M3JIOKEHMsI MaTepualia
(MOHATHOCTb, KAauecTBO peYM, B3aUMOJEWCTBHE C ayquTopued M T. J) 3aMEHSIOTCAd Ha
COOTBETCTBYIOIIME TPeOOBaHUS, MPEABABISIEMble K NMUCbMEHHBIM paboTaM (KauecTBO O(hOpMIICHUS
TEKCTa U CIMCKA JIUTEPATYPhl, IPAMOTHOCTb, HAJTMUNE MIUTIOCTPALIMOHHBIX MaTEPUAIOB U T.]1.)
C y4eTroM COCTOSHHUS 3I0OPOBBSI IPOCMOTP KHHO(DWIBMA C TOCIEAYIONIMM aHAJIH30M MOXXET OBITh
IPOBEJIEH JIoMa (Harnpumep, pu HEOOXOJUMOCTH JONOJHU-TEIbHOM 3BYKOYCHIIMBAIOLIEH annapaTypbl
(HaymHMKHM)). B Takom ciydae CTYIEHT MpEeAOCTaBisieT MUCbMEHHBIM aHalu3, COOTBETCTBYIOIIMMA
HPEIbBISEMBIM TPEOOBAHUSIM.

[TpomexyTouHas aTrectauus Ui JMI C HAPYIIEHUSMHU CllyXa HPOBOJUTCA B MHCbMEHHOMN
dopme, mpU STOM HCHONB3YIOTCS OOIIME KpUTEpUM oOlleHuBaHUsA. [Ipn HEoOXOAMMOCTH, BpeMms
MOJIFOTOBKU Ha 3a4€T€ MOKET ObITh YBEITUYEHO.

JUis Ui ¢ HapylleHueM 3peHMs JIOIYCKaeTcs ayauallbHOe NpefocTaBlieHHe HWH(pOpMaIuu
(HampuMmep, ¢ UCIIOJIB30BAHUEM MPOTrPaMM-CHUHTE3aTOPOB PEUH), a TaK K€ UCIIOJIb30BAHUE HA JIEKLIHAX
3BYKO3AIHMCHIBAIOIIUX YCTPOUCTB (AMKTOGOHOB U T.1.). [lomyckaercss MpUCYTCTBHE Ha 3aHATHAX
accucTeHTa (MOMOITHUKA), OKAa3bIBAIOIIETO 00YJAIONUMCs HEOOXOUMYI0 TEXHHUYECKYIO TTOMOIITb.
OneHka 3HaHMHA CTYJEHTOB Ha CEMMHAPCKHX 3aHATUSX OCYIIECTBISIETCS B YCT-HOM ¢opme (kak
OTBETHI Ha BOIIPOCHI, TaK M MpakTHueckue 3afanus). IIpu HeoOxoauMocTu aHanu3a (uiabMa MOKET
ObITh 3aMEHEH ONMCAaHHEeM CUTYallMM MEXAITHUYECKOI0 B3aWMOJICHCTBUA (Ha OCHOBE OIbITa
pEeCHOHJeHTa, XYyJOKECTBEHHOM JHUTepa-Typbl M T.[d.), TO3BOJIAIOIIUM OLIGHUTh CTENEHb
c(OPMHPOBAHHOCTH  HABBIKOB  BIQJCHUS METOJaMM aHalM3a M BBIABICHHUA  CIEHUPUKU
(GYHKIIMOHUPOBAHUSI U PAa3BUTUS TICUXUKH, MO3BOJISIIOIIMMU YYUTHIBATh BIIMSHUE ATHUYECKUX
¢dakTopoB. [lpu mnpoBe-IeHUHM MPOMEXYTOUHOH aTTecTalMy JUIs JIUMI C HapyLICHHEeM 3peHUs
TECTUPOBAHUE MOXET ObITh 3aMEHEHO Ha YCTHOE coOeceloBaHue 0 BOIPOCaM.

Jluna ¢ HapyumieHMsSIMH OINOPHO-IBHUIaTeJIbHOI0 anmapara He HYXIAITCI B OCOOBIX
dopMmax mpenocraBiieHuss y4eOHbIX MarepuanoB. OJHAKO, C Y4YETOM COCTOSIHMSI 3/10pPOBbSI 4acTh
3aHATUI MOXeT OBbITh peanu3oBaHa IUCTAHLUMOHHO (mpu momouu cetu «MHTepHer»). Tak, npu
HEBO3MOKHOCTH IOCEIIEHUS! JIEKIIMOHHOTO 3aHATUS CTYAEHT MOKET BOCIIOJIb30BAaThCS KpPATKUM
KOHCIIEKTOM JIEKLIHU.

[Ipy HEBO3MOXXHOCTH TOCEIIEHUsI MPAKTHUECKOTrO 3aHATUSl CTYACHT MOJDKEH INPEeAOCTaBUTh
MMCbMEHHBIN KOHCIIEKT OTBETOB HAa BOIIPOCHL, TUCbMEHHO BHIIIOJHEHHOE IPAKTHUECKOE 3a1aHHUE.
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Jokmaa Tak ke MOXKET OBITh NMPEAOCTaBIICH B NMUCbMEHHOUW ¢dopme (B Buiae pedepara), mpu 3TOM
TpeOOBaHUS K COJCPIKAHUIO OCTAIOTCS TEMH K€, a TPeOOBaHUS K KAueCTBY H3JIOKEHHs MaTepuaa
(MOHATHOCTh, Ka4yecTBO pEuYd, B3aUMOJEWUCTBHE C ayOUTOPHE U T. 1) 3aMEHSIOTCA Ha
COOTBETCTBYIOIIME TPeOOBaHUs, MPEABSABISIEMble K NMUCbMEHHBIM paboTaM (KauecTBO O(pOpMIICHUS
TEKCTa U CIHCKA JIUTEPATyphl, IPAMOTHOCTh, HATMYKUE WILTIOCTPAIIMOHHBIX MAaTEpUANIOB U T.J.).

[TpomexxyTouHasi aTTecTanysl Ui JIUI[ C HapyLICHUSMH OIOPHO-IBUTATEIBLHOTO armapara
INPOBOAMTCS Ha OOIIMX OCHOBAaHUSX, IMPU HEOOXOTUMOCTH IMpoleaypa 3adeTa MOXKET ObITh
peann30BaHa AUCTAHIMOHHO (HAapuMep, P MOMOIIH TporpamMmsl Skype).

Jly1s 5TOrO MO AOTOBOPEHHOCTH C MPENOJaBaTesIeM CTYIEHT B ONpPEAeICHHOE BPEMS BBIXOIUT
Ha CBA3b Ui NIPOBE/ICHUs MPOLIEAYpHl 3aueTa. B TakoM ciryyae 3a-ueT caaercs B Bue coOece10BaHus
no BompocaMm (cM. (opMbl TpoOBENEHUS MPOMEKYTOUYHOM AaTTEeCTAlMU Ui JIMI[ C HapyIICHUSMH
3penusi). Borpoc u npaktuyeckoe 3a1aHre BEIOUPAIOTCS CAMUM IIPErojaBaTeieM.

[Tpumeuanue: DOHABI OLIEHOYHBIX CPEACTB, BKIFOYAIOIIME THUIIOBBIC 33JlaHUS M METOJbl OICHKH,
KPUTEPUU OLCHUWBAHMS, TO3BOJISIONINE OLEHUTh PE3yJbTaTbl OCBOCHUS JIaHHOW JIUCLUIUIAHBI
obyuarontumucs ¢ OB3 moryTt Bxoauts B coctaB PII]] Ha mpaBax OTAEIBHOTO TIOKYMEHTA.

IIporpammy cocraBui (a) (u):

Penensent (b1):
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JUCT COTJIACOBAHUSA PABOYEM TPOTPAMMBI JJUCITATLIIMHBI

[TporpamMma paccMOTpeHa Ha 3aceIaHuu
oTAelIeHUss OMOTEXHOJIOTUM
(mpotoxos Ne OT« »
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PyxoBoautens 00pa3oBaTesIbHOM IPOrpaMMBI
06.03.01 buonorus
«_» 20 T JI.H. Komaposa

HauanpHuk orneneHns OMOTEXHOJIOTUI
« » 20 T JI.H. Komaposa
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