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1. HEJIU U 3AJIAYU OCBOEHUSA ANUCHUIIJINHbI
Lenp muCHUIUIMHBI — CPOPMHUPOBATH Y CTYIACHTOB KOMIUIEKCHOE MPEICTaBICHHE O COBPEMEHHBIX
MPEACTABICHUAX 00 amamnTaldyd PacTeHUH K YCIOBHUSAM OKPYXKAIOIICH Cpeabl U O MOAXOAaX T'€HHOM

WHKEHEPUH K CO3JJaHUIO YCTOMYMBBIX U IIPOJYKTUBHBIX COPTOB PACTCHUM.

3amayn JUCIIUTUIAHEL:

® — [OJYy4YEHUE TEOPETHUYECKUX 3HAHUN M IMPAKTUYECKUX HABBIKOB B 00JACTU MOJIEKYJSIPHBIX OCHOB
ajlanTaluy PacTeHUH;
® — OCBOCHME HaBbIKa JM3aiiHa KCIIEPUMEHTOB 10 T€HETUYECKOMY PEIaKTUPOBAHUIO PACTEHUN U
CO3JIaHHIO TPAHCI€HOB;
® — 3HAKOMCTBO C 3KCIEPUMEHTAIbHBIMI OCHOBAMH ITOMCKA KaHIUIaTHBIX [€HOB YCTOHYNBOCTH.

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

Jucnuminza peanusyercs B paMkax (pakyabTaTUBHOTO OJIOKA.

st ocBOGHUSI TUCIMIUIMHBI HEOOXOAMMBbI KOMITIETEHIINH, CPOPMUPOBAHHBIE B paMKaX U3yUEHUS
CIEeIYIOIIUX AUCHUIUINH OakanaBpuara: «buodusuka u 6noxumus Kietkm», «MomnekymspHas
ouonorusy, «I'enerukay, «@u3noaorus pacteHui», «buonornyeckas cratuctukay, «buonorunueckas

nHpOpMaTHKaY.

I[I/ICI_II/IHJ'II/IHBI /U IMPAaKTHUKH, IJIs1 KOTOPBIX OCBOCHUC HaHHOﬁ JUCHUITIIMHBI H606XOI[I/IMO KakK
NpeaACCTBYIOMCC: MMPECAAUIIIIOMHAs IPAKTHUKA, HAYYHO-UCCIICA0BATCIIbCKAA pa60Ta.

JucnurnnuHa uzyvaercst Ha 2 Kypce B 3 cemecTpe.

3. Ilepeuenb

IUIAHUPYEMBbIX

pe3yJbTaToB

Oﬁy‘-IEHI/Iﬂ mo AUCHUIIJINHE,

COOTHECEHHBIX C IUIAHMPYEeMbIMH Ppe3yJbTaTaMH OCBOCHHS 00pa3oBaTebHOM

NporpaMMmbl

B pesynbrare ocBoenuss OOII

pe3ybTaTaMu 06y‘IeHI/I$I IO JUCIUITIIINHEC!

MarucTpa oOOy4arouIuiicss JOJKEH OBJaJeTh CIEAYIOIUMU

Koabl kommeTeHmii

PesyabTarel ocBoenus OOII
Cooeporcanue komnemeHyui *

Kon u HauMeHOBaHHe HHIMKATOPA
JTOCTHKEHHUS KOMIIeTEeHIINH

IK-11

Crioco6eH HUCIonb30BaTh
WHCTPYMEHTHI © METOIBI
OronHGOPMATHKY ISl aHATH3a
pe3yIbTaTOB
BBICOKOITPOU3BOAUTEIHHO T'0
cexkBeHupoBanust u OMICS naHHbIX
[IPY BBITIOJTHEHUN
JIMAarHOCTHYECKHUX,, KITMHUIECKUX U
HAYYHBIX HCCIIEJOBAHHM.

3-I1K-11. OcHOBBI MOJIEKYIISIPHOM OHOJIOTHH,
MEJUIIMHCKON TeHETHKH, COBPEMEHHbBIS
METOJIbI POTEOMUKH, META0OIOMHKH,
METarecHOMHKH M TeHOCHCTEMAaTHKH.
V-TIK-11. Ucnonb3oBath 6a3oBbie
ITOPUTMHUYECKUE 3HAHUS U TIPEICTaBICHUS
00 anropuTMax aHajan3a OOJIBIIIX MAaCCHBOB
COBPEMEHHBIX OMOJIOTHYECKHX U
MEANKOONOIOTHUECKHX JTaHHBIX.

B-TIK-11. CoBpemMeHHBIME HUPPOBBIMH
WH(POPMAIMOHHBIMHU TEXHOJIOTHAMU IS
cOopa, XxpaHeHws1, 00pabOTKH, aHAIH3A U
nepeaayy Hay4HOW HHPOPMALMH, B TOM YHCIIE
Jutst paboThl ¢ 6azamu naHHbIX (Big Data).




4. O0beM JUCHMIIMHBI B 324ETHBIX €JUHNLAX ¢ YKA3aHHEM KOJIMYeCTBa aKaJeMHYeCKHX YaCcoB,
BbIJICJICHHBIX HA KOHTAKTHYI0 padoTy o0y4aromuxcs ¢ npenogasaresneM (110 BUIaM 3aHATHH) U
HAa CAMOCTOSITEJIbHYI0 PadoTy 00y4alomuxcs

Obmast TpymoeMKocTh (00bEM) AHMCHUIUIMHBI COCTAaBISAET 2 3a4eTHBIX EAMHHUIBI (3.€.), 72
aKaJeMUYECKHX Jaca.

4.1. O0vém oucuyunaunsl no eudam yueoHvIX 3auamuil (6 uacax)

Bun yueGHO# paboThI Bceero CemecTpbl
4acoB 7
AyIUTOpHBIE 3aHATHUS (BCETO) 72
8 MoM uucue: - -
JIEKIIMH 18
MPaKTUYECKHE 3aHATHS/ CEMHUHAPBI 18

JabopaTopHbBIC PAOOTHI -

6 nMom ducie. - -

CamocrosTenbHas paboTa cTyIeHTa 36 36
(Bcero)

6 mom qucie. - -

Bung  mpomexyTodHOM — arTecTainuu 3
(3a4eT, IK3aMEH)
4acoB
OBIIAA TPYIOEMKOCTD
yac | 72
3ad.eld. | 2

5. Coaep:kaHue AUCHHUILUIMHBI, CTPYKTYPHMPOBaHHOEe IO TeMaM (pa3aejiaM) ¢ yKa3aHHeM
OTBEJEHHOI0 HA HUX KOJMYEeCTBA aKaJeMUYeCKUX YaCOB U BHI0B YUeOHBIX 3aHATHI

5.1. Pazoenwt oucyuniunvl u mpyooemKochb o 6UOAM YUEeOHbBIX 3aHAMUIL
(6 akademuyeckux vacax)

Ne HaunmenoBanue Oo0masn Buabl y4eOHbIX 3aHATHI, Dopmbl
n/n pasjeiia /TeMbl TPYA0EM- BKJIIOUYASI CAMOCTOSITEILHYIO TeKYIIEero
AUCHUILTAHBI KOCTh padoTy o0y4aromuxcs u KOHTPOJIs
BCEro TPY/10€MKOCTh ycreBae-
(6 uacax) (6 uacax) MOCTH
AyauTOpHBIE y4eOHbIEe
3aHATHA
Jlek | Cem/Ilp | Jlab CPO

1. Pa3nen 1 Beenenue B 8 8 20
aJanTaluI0 pacTeHu

1.1. |Tema 1.1. Beenenue B 2 5 VYcTHbI onpoc
aJalliTalliiO paCTCHUU.

1.2. |Tema 1.2. Mexanu3msl Kontponbhas
JefcTBUSL aOMOTHUYECKUX U pa0ora,
OMOTHUYECKIX CTpECCOpPOB. 2 2 YCTHBII\/'I o11poc,

pelieHue
CUTYAITMOHHBIX
3aaq

1.3 |Tema 1.3 KoMmoHeHTBI 4 4 YcTHbIN




BHYTPHUKIIETOYHOTO orpoc,
CUTHAJIMHTA pelieHue
CUTYaIlMOHHBIX
3asaq
2. Pa3gen 2 Axantanus K 10 10 16
cTpeccopam
2.1. |Tema 2.1 Amanranus K VcTHbII
nedunuTy BOAbI U orpoc,
BBICOKMM TEMIIEPATYPaM. 2 2 pelieHue
CUTYaI[MOHHBIX
3asaq
2.2. |Tema 2.2 Ananrarus K 5 9 YcTHBIN onpoc
3aCOJICHHUIO.
2.3 |Tema 2.3 Ananrarus k KontponbHas
OMOTHYECKHM CTPECCOPaM. pabora,
5 9 YCTHBIU OIPOC,
pelnieHue
CUTYaIlMOHHBIX
3aaq
24 Tema 2.4 Apmanranus K VYcTHbIi onpoc
AQHTPOIIOTE€HHBIM 2 2
cTpeccopam.
25 |[Tema?2.5 YcTHbI onpoc
Bzaumopeiictere
pacTeHui u 2 2
MHUKPOOPTaHU3MOB: POJIb
B aJIaNTallnu.
3auer -
Bcero 72 18 18 36

5.2. Cooepiicanue oucyuniunsl, CMMpyKmypupoeannoe no pazoenam (memam)

Jlexyuonuwiii Kypc

Ne

HaumenoBanue pa3jaeina
/TeMbl M CUMILTHHBI

Conep:xanue

Pa3nes 1 BBenenue B aiantanuio pacteHuit

Tema 1.1. Beenenue B
aJIANTAIMIO PACTEHHUI

Ornpexaenenue aganTamnuu pacteHuit. Llens ncciaenoBanus agantaun
pactenuii. Poct HaceneHus u uncia ronofarmux. 3MeneHus
KIIUMaTa U IOTepH ypokas. Bropas «3enénasy peBomonus u eé
a5eMeHThl. BocipumMunBOCTh pacTeHuil k crpeccopam. OnpeneneHre
ctpecca. Ctpecc-peakius. Dpdext ropmesuca. Kiaccudpukarus
ctpeccopoB. Hecnerudrueckue crpeccoBbie peakiun. Cxema
BHYTPUKIIETOYHOTO CUTHAJIMHTA. CUTHAIMHT Yepe3 MPOAYKThI
Jerpajganuy MeMOpanHbIxX ¢ochonmumuaos. CUTHATHHT Yepes3
MPOAYKTHI IErpaialiii KJIETOYHOU CTeHKU. KalblIneBbIii CUTHAJIVHT.
Curnanuuar A®K. duroropmoHansHbIi kKoHTpOIb. [lepexon oT
(EHOTHITNYECKOW aIanTalliK K SBOJIOIIMOHHOM a/1afTalluy.
AjanTanuy pacTeHH K YCIOBHSIM Pa3HbIM OMOTOTIOB.

1.2.

Tema 1.2. Mexaau3msbl
NEUCTBUA A0MOTUYECKUX U
OMOTHYECKHX CTPECCOPOB.

®a3bl cTpeccoBoro oreera pacteHui. ®asza Tpesoru. Paza
pe3uctentHocTH. Pasa ucromenus. dasza pereHepanuu.
TeopeTuueckas KpuBasi 3aBUCUMOCTH YPOKaMHOCTH OT
MHTEHCUBHOCTHU cTpecca. AOMOTHYECKUH cTpecc. AOHOTHYECKHE
ctpeccopsl. Temnepartypa. Ilorepu ot 3amep3anus. Penenmus
X0JI010BOTO cTpecca. 3acyxa. [lotepn ot 3acyx. BinusHue 3acyxu Ha




MpoayKTUBHOCTHU. Penenus 3acyxu. 3aconenue. [lotepu ot
3aconeHnus. Penennus coneBoro crpecca. [ MIOKCHS U aHOKCHSL.
[Totepu OT HaBOAHECHMH. Pelierniusa TumoKCcuu. AKTUBHbIE (OPMBI
KHUCIIOpoaa. AHTHOKCHIAHTHAsI CUCTEMa pacTeHuid. Penenus
OKHCIIUTENBHOTO cTpecca. M30bpITouHas HHCOALINS UK 3aTeHEHHE.
Penenuus cBeroBoro crpecca. buotnueckue ctpeccopsl. [lotepu ot
OuoTuveckux crpeccopoB. Panenue. Perenus paneHust.
NuaynubenbHbIe 3allIUTHBIC PEAKIIMKA HA TPABOSTHBIX HACEKOMBIX.
®uronarorensl. Penenuus narorenoB. Konkypenmus. Penenius
KOHKypeHTOB. [lepekpécTHas ycToiiunBOCTh K cTpeccopaM. Ctpaterun
MOUCKA KaH/IUJATHBIX T€HOB YCTOMYMBOCTH.

1.3

Tema 1.3 KoMIIOHEHTBI
BHYTPHUKJIETOUHOT'O
CUTHAJIMHTA.

KomnonenTs! curnanbpHo# nenu. Cxema nepeadn CUrHaia.
JlucTaHIIMOHHBIN CUTHAIUHT. PeTporpaaHplii CUTHAIMHT.
[MporennkuHasbl. Mexanusm dochopunupoBanus-
nedochopunupoBanus Oenka. KoianyecTBo reHOB MPOTEUHKHWHAS B
renomax pacteruii. MAPK-kackan. TpaHckpUTIIIHOHHBIEC (DAKTOPHI.
®utoropmonsl. AbcumzoBas kucnota (ABK): curnansasrit myts, ABK-
OIIOCPEIOBAHHBIN OTBET Ha CTpecc. AYKCUHBI, CHTHAJIBHBINA MyTh
ayKCWHOB. | mOOepeIInHbI, CUTHATBHBIN TyTh THOOEPEIUTHHOB.
HUTOKMHBI, CHTHAIBHBINA TyTh IUTOKUHUHOB. JKacMOHATHL,
CUTHAJIBHBIN MyTh jkacMOHATOB. CalUIIIIOBasi KUCIIOTA, CUTHAJIBHBIH
MyTh CATULIUIOBOM KUCIOThI. CTPUTOJIAKTOHBI, CHTHAJIBHBINA MyTh
CTPUTOIAKTOHOB. IlenTuaHbIe TOPMOHBI. DTUJIEH, CUTHAIBHBIN Ty Th
stuiena. Okenp azota. Metabonnsm NO B KIIeTKax pacTEHHIA.
AxrtusHbIe QopMmbl kuciopoaa (ADK). OkucnurensHbIi cTpecc.
I'umotetnueckas moaens neprentuu ADK B pacternsax. KanbiieBsrii
curHaynuHr. Cucrema AeKOANPOBAHHS CUTHAJIOB KaJbLUs B PACTCHUSIX.
ONeKTpUYECKU CUTHATMHT. | napaBIndecKuil CUTHAJIMHT .
I'mnoreTnyeckas MOJeNb HHTETPALIH IEKTPUIECKOT0, KAJIBIEBOTO,
A®K 1 rugpaBiruecKoro CUrHAJIMHIOB B OTBETE HA CTPECC.

Pa3nen 2 Ananrauus K crpeccopam

Tema 2.1 Aganranus K
nedunuTy BoAbl U
BBICOKHUM TEMIIEpaTypaM.

BinsHue 3acyxu Ha pa3HbIE YPOBHHU OPraHU3alMU PACTECHUM.
MosekynspHble U GU3H0IOTHIECKHE 0COOEHHOCTH OTBETa PaCTCHUN
Ha 3aCyXy. bHOXUMHYECKHI 1 MOJIEKYJISIPHBIM CUTHAJIMHT B OTBET Ha
3acyxy. ABK u A®OK curHanusr B pa3HbIX BUAAaX pacTeHUN B OTBET Ha
3acyxy. UneHTrdukaIys reHoB yCTOMYMBOCTH K 3acyxe. KucimoTHbIi
MeTab0JIM3M TOJICTAHKOBBIX B O0pr0e ¢ 3acyxoil. Hakomnenne
MPOJIMHA TIOBBIIIAET 3aCyX0yCTONUYMBOCTh. PoJib ayTodaruu B
3acyxoycroiunBoctr. CeHCOpsI cTpecca in Vivo. Manumy istims
curHasimHroM ABK. Tapretusiii mytarenes ¢ CRISPR/Cas?9.

2.2.

Tema 2.2 Aganranus K
32C0JIEHHIO.

Tpaucnopt 1 Hakorienue HoHOB Na'. DPdeKThl N30BITOUHBIX
KOHIIEHTpAIM COJIM Ha pacTeHus. 3aCOJIeHHE MPUBOAUT K Pa3BUTHIO
OKHCIIUTENBHOTO cTpecca. POk MUKOPHU3BI B CONPOTHUBIICHUH
coJieBoMy cTpeccy. ['opMoHONO100HbIE TENTH B! 1
COJICYCTOMUYNBOCTb. MEJIaTOHUH U COJIEYCTOMYHUBOCTb. benku
TEIJIOBOTO 1I0KA U COJIEYCTOHYMBOCTD. [I0JTHOr€HOMHBIN MOKUCK
acconuanuii. OnHOHYyKIIeOTHAHBIE TOMUMOpdu3MBL. [IpoTeacomHast
Jerpajanys OEIKOB U COJICYCTONYUBOCTD.

2.3

Tema 2.3 Apanranus K
OMOTHYECKHM cTpeccopam.

Tunsl 6MOTHYECKUX CTPeccOpOB pacTeHni. CxeMa 3alUTHBIX OTBETOB
pactenuii. Komnpomuce Mexay 3amuToi u poctom. I'oHka
BoopyxkeHu. KoHTp-ananTanyuy HaceKOMBIX-BpeanuTesnel. Mexanusm
3alUTHOTO OTBETA, ONIOCPEAYEMBII MUKPOOHOTOH pH30CHEPHI.
[epuemus 6noTrueckoro crpecca. PAMP-unaympyemsrit
ummyHureT (PTI) u apdexrop-unaynupyemsrii ummynuret (ETI).
I'ensl pesuctenTHoCTH (R) M TE€HBI BOCIIPUMMYHUBOCTH (S).
buoTtexHonmornveckne MoaxoAbl B yBETHUEHIUH YCTONYNBOCTH
pacteHuii K naroreHaM. I eHeTHuecKast MOIU(PHUKALNS U yBETMUCHUS
pesucreHTHOCTH. JlurHudukanus u nosicku Kacnapu.
BHyTpuKIeTOYHBIE HYKIIEOTHA-CBSA3BIBAIONINE OOTaThIe JIEHIIMTHOBBIMH




noBTopamu perentopsl (NLRs) pactenuit. Peauctom. PesuctentHocth
B3poCibIX pacteHnid — Adult plant resistance (APR). I[IporenHKmHA3EI
1 YCTOWYMBOCTH K (DUTOMATOTEHAM.

2.4

Tema 2.4 Apgantanus K
AHTPOIIOTEHHBIM
CTpeccopam.

Bunbl aHTpONMOreHHBIX CTPECCOPOB pacTeHUM. PaaloOHyKIUABL.
[NecTunmael. BausHue necTunuaoB Ha pacteHus. PazpaboTka
repOuIUa-pe3uCcTeHTHRIX copToB mpH momorud CRISPR-Cas9.
Ncrounnku Tsox€meix MetawioB (TM). Bousane TM Ha pacTeHus.
Jerekuust, cCHrHalvHr, cekBectupoBanue TM. Bzaumoneiicteue
Pa3HBIX CUTHAJIBHBIX IIyTEH B OTBET Ha JelicTBre TM.
duropemenuaris TM. Curranuar o30Ha. DaKTOPHI, BIUSIONINE HA
MOTJIOIICHUE U TPAHCIIOPT HAHOYACTHUIL B pacTeHUsIX. MHayKIus
3aIIUTHOTO OTBETA PACTECHUI NPU MOMOIIY HAHOYACTHII.

2.5

Tewma 2.5 B3aumopeiictaue
pacTeHuil u
MHUKPOOPTaHU3MOB: POJIb B
aJanTanuu.

Muxkpobuota pactennii. bakrepun. Mukopn3zo00pasyromue rpruob.
OcobeHHOCTH KOJIOHM3AINH pacTeHui. I lmanodakrepun. MukpoOrnom
pu3zocdepsl. JKkccyaar KopHel. B3anMocBs3p KopHel, MUKPOOHOTHI 1
KOPHEBBIX JKCY/IaTOB B pr3oc(hepe mpu IeHCTBIH CTPECCOPOB.
Mukpobuom dummocdepsl. Mukpoduom sHI0CHEphl. MHKpOOHOM
cemsH. Pacrenus kak xonoOuoHThl. B3aumoeiictere kopHen
pacteHwuii Apyr ¢ Apyrom. Bzaumopeiicteus B puzocdepe.
Mukpoopranu3Mbl 1 IMMYHHUTET pacTeHu. MUKpOOHOM pacTeHUI
paciupsieT BO3MOKHOCTH T€HETHUECKOTO peAaKTUPOBAHHUS.
MuKpoOHOM pe3NCTEHTHBIX PACTCHUH MOXKET OBITh aalTHPOBAH K
MHUKPOOHOMY YyBCTBHTEIHHBIX, B TOM YHCIIE YePe3 TEXHOIOTHIO
CRISPR/Cas n MaHUTyJISIIK C TEHAMU 9yBCTBUTEIHHOCTH.

HpakmuquKue/ceMuHapCKue 3AHAMUA

pacTeHuil u
MHUKPOOPTaHU3MOB: POJIb B
aJlarTalyu.

No HaumenoBanue pasjaeJia Conepxanne
B /TeMbl JUCUMIIIMHBI

1. Pa3znesn 1 Beenenue B agantanuio pacreHmuii

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

NeHCTBUS A0MOTHUECKUX U |4JAUTUBHOCTb CTPECCOPOB. Y CTOMYMBOCTD K IIEPEKPECTHOMY
OMOTHYECKHUX CTPECCOPOB. JICHCTBUIO CTPECCOPOB. «Xa0bl» YCTONUNBOCTH.

2. Pa3znen 2 Anantanus K crpeccopam

2.1. |Tema 2.1 Anmamranus K AHanu3 COBPEMEHHBIX IyOJIMKaIuii (He cTapiie 5 JIeT) M0 CO3aHHI0
Jle(bI/IHHTy BOJIBI U HOBBIX COPTOB YCTOMYMBBIX K 3aCyX€ PACTEHUU U [0 CTPATErUsIM
BBICOKHM TEMIIEpaTypaM. |MOMCKA FCHOB-KAHIMIATOB YCTOHIMBOCTH K 3aCyXe.

2.2. |Tema 2.2 Ananrtanus K AHau3 COBPEMEHHBIX IyOJIMKaluii (He cTapiie 5 JIeT) M0 CO3aHMI0
3aCOJICHHIO. HOBBIX COPTOB YCTOMYMBBIX K 3aCOJICHUIO PACTCHHIA U IO CTPATETHSIM

MTOMCKA F'€HOB-KaHIUIaTOB YCTONYNBOCTH K 3aCOJIEHHIO.

2.3 |Tema 2.3 Ananrtanus k AHau3 COBPEMEHHBIX IyOJIMKaluii (He cTapiie 5 JIeT) M0 CO3aHHI0

OMOTHYECKUM CTPEeCCOpaM.  |HOBBIX COPTOB YCTOMYMBBIX K OHOTHYECKHM CTPECCOPAM PACTEHMI U
MO CTpaTerusiM MOUCKA FCHOB-KAHIUIATOB YCTONYHUBOCTH K
OMOTHYECKHM CTPECCopam.

2.4 |Tema 2.4 Anpamranus K AHanu3 COBPEMEHHBIX IyOJIMKaluii (He cTapiie 5 JIeT) M0 CO3aHHI0
AHTPOIIOTEHHBIM HOBBIX COPTOB YCTOWYMBBIX K AHTPOIIOI€HHBIM CTPECCOPaM PACTCHUI
cTpeccopam. U 110 CTPATETUAM MMOMCKA TeHOB-KAHINUIaTOB YCTOMYMBOCTH K

AHTPOITOTEHHBIM CTPECCOPAM.
2.5 Tema 2.5 B3zaumonelictsrue |AHaIM3 COBPEMEHHBIX ITyOIUKAIHi (HE cTapie 5 JIeT) 1Mo

HCTIOJIb30BaHMIO U PEIAKTHPOBAHUIO MUKPOOHOMA PACTCHUH ISt
YBEIUUCHHSI X MPOJTYKTUBHOCTH M YCTOWYUBOCTH K Pa3IMIHBIM
cTpeccopam.

Jlabopamopnule 3ansamus
He npenycmorpensl




6. IlepeuyeHb Yy4eOHO-METOAMYECKOT0 o0ecrmedeHUsl JAJsi CAMOCTOSITEJIbHOW  PadoThI
00y4YaAIIUXCS 10 TUCHHILINHE

s caMoCTOSTENEHON PabOTHI, MOATOTOBKU K MPAKTUYECKUM 3aHATHAM U CIa49M KOHTPOJBHBIX PadoT
CTYZAEHTaM IPeIOCTABIISIETCS JOCTYII K MTOJIHOTEKCTOBBIM CTaThsIM U3 JIEKTPOHHBIX 0a3:
1. dopmupoBaHUe aJaNTUBHBIX PEAKIMi pacTeHU Ha JIeficTBHEe aONOTUYECKHX CTPECCOPOB /
Konynaes FO.E., Kapnen 10.B. — — K: Ocnosa, 2010. — 352 c.
2. ©®wusuoinorus pacteHuii B 2 T.: yueOHuk 1s By30B / B. B. Ky3nenos, I'. A. lmutpueBa. — 4-¢
u3., nepepad. u gon. — M.: U3narensctBo FOpaiit, 2022. — 437 c.

7. ®OHJ OLEHOYHBIX CPEACTB Uil MPOBEJEHUsI POMEKYTOYHOH aTTecTAllUN 00YYAIOIIUXCH MO
JUCLHUILINHE

7.1. Ilacnopm ¢honoa oueHouHbIX CPeOCmME no OUCUUNIUHE

Ne KountpoJsnpyemsble pa3ieinbl NuaukaTop 1oCTHKEHUS HaumenoBanue
n/n (TeMbl) TUCHUILIHHBI KOMIIETEHIIHH OLIEHOYHOI0 CPeACTBA
(pe3yabTaThl 0 pa3aeaam)

1 Paznensr 1-2 [1IK-11 VYcTHBIN onpoc
CurtyanroHHbIe
3a/1a4n/TpaKTHIECKas
paborta
KonTtponbHbIe pabOThI
3auer

7.2. MeTonnueckue MaTepHuaJibl, ONMpeAe/siOme MPoueaypbl OLEHMBAHUS 3HAHWI, YMEHHIA,
HABBIKOB M (MJHM) ONBITA [JeATeJbHOCTH, XapaKTepU3yWIUX J3Tanbl (GopMHUpPOBaHUSA
KOMIIeTeHIINH

— MWroroBast arrecrauuss MO JUCHMIUIMHE SBISETCS MHTETPaJIbHBIM IIOKA3aTeleM KadecTBa
TEOPETUYECKHX M TPAKTUYECKUX 3HAHUW M HABBIKOB OOyYaloUMXcsd MO JUCUUIUIMHE H
CKJIa/IBIBAETCS U3 OLIEHOK, MOJIYYEHHBIX B X0/1€ TEKYILEH U POMEKYTOYHON aTTECTALUH.

— Texymas arrectanusi B cEMECTpe MPOBOJIUTCS C LIEJbI0 00ecreueHusl CBOEBPEMEHHON 00paTHON
CBSI3H, JUIsSl KOPPEKIMK 00Y4YEeHUsI, aKTUBH3AIMN CAMOCTOSTEIbHON pabOThl 00yUYarOIINXCS.

— IIpomexyTouHas arrectanusi MpegHasHaueHa JUIsi OObEKTHBHOIO MOATBEP)KICHHUS M OLCHUBAHMS
JOCTUTHYTHIX pe3yJIbTaTOB 00Y4YEeHHUs MOCIIe 3aBEPIICHUS U3YUEHUS AUCIUIIUHBL.

— Texymas aTrecranus OCyIleCTBIsSETCS /IBa pa3a B CEMECTP:

o koHTposbHas Touka Ne 1 (KT Ne 1) — BeicTaBisieTcsl B 31€KTPOHHYIO BEJOMOCTh HE MO3AHEE 8
Heslenu ydeOHOro cemectpa. BkitodaerT B ce0sl OLEHKY MEPONPHUATHHA TEKYIIEro KOHTPOJS
ayIUTOPHOM W CaMOCTOATENHLHOM paboThl OOy4aromerocs Mo paszjesiam/TeMaM y4eOHOU
JUCLHHUIUIMHEL ¢ 1 10 8 Hezento yueOHOoro ceMecTpa.

o KoHTposbHas Touka Ne 2 (KT Ne 2) — BbIcTaBisieTcsl B 2JIEKTPOHHYIO BEOMOCTh He mo3aHee 16
Hesenu ydeOHOro cemectpa. Bkirodaer B ce0sl OLEHKY MEpPONPHUSATHHA TEKYIIEro KOHTPOJS
ayIUTOPHOM W CaMOCTOATENTHLHON paboThl OO0yYaromerocs Mo paszjiesiaM/TeMaM y4ueOHOU
TUCITUILIAHEL ¢ 9 110 16 Heneno yueOHOro ceMecTpa.

HUckniouenue: texkymas arrectanus B § cemecTpe oOydeHHs MO 00pa3oBaTeNbHBIM MpPOrpamMmam

OakanaBpuaTta, B KOTOPOM eJMHCTBeHHass KOHTpojbHas Touka Ne 1 (KT Ne 1) — BwicTaBisiercs B

AIIEKTPOHHYIO BEJOMOCTh HE MO3/Hee 6 Henenu yuyeOHoro cemectpa. Bximrodaer B cebsi OLEHKY

MEpONPHUATHIA TEKYIIET0 KOHTPOJI ayAUTOPHOM M CaMOCTOSITENIbHONH paboThl 00ydaromerocs mo

pasnenam/TeMaM y9eOHOW JUCIUTUINHEL ¢ 1 o 6 Henemnmo yaeOHOro ceMecTpa.

— Pesynbrarel Tekyuied W NPOMEXKYTOUHOH aTTecTalMM MOJBOJAATCS IO MHIKaue OaibHO-
PEUTHHTOBOM CUCTEMBI.



JTan peMTHHIOBOM cUCTEMBI / Heneas bana
OueHo4yHoe CpeacTBO MuHmyn™ Makcivyn™
Texyiasi aTrecTanus 1-16 36 - 60% ot 60
MaKCHMyMa
KonTpoabHasi Touka Ne 1 7-8 18 (60% ot 30) 30
Oyenounoe cpedcmeo Ne 1.1 3 60% ot M1 M1
Oyenounoe cpedocmeo Ne 1.2 7 60% ot M2 M2
KonTpoabHasi Touka Ne 2 15-16 18 (60% ot 30) 30
Oyenounoe cpeocmeo Ne 2.1 11 60% ot T1 Tl
Oyenounoe cpeocmeo Ne 2.2 15 60% ot T2 T2
IIpome:xkyTOouHas aTTecTALUS - 24 — (60% 40) 40
3auer - 24 40
NUTOI'O no aucuuiinHe 60 100

* - MuHUMaIbHOE KOJUYECTBO OAJUIOB 3a OLIEHOUYHOE CPEJCTBO — ITO KOJUYECTBO OAJIOB, HAOpaHHOE
00y4aroImumMmcsi, Ipd KOTOPOM OLEHOYHOE CPEJICTBO 3aCUUTHIBACTCS, B IPOTUBHOM Clly4ae
o0yyaroImuics 10JKEeH JIUKBUIMPOBATH MMOSIBUBILYIOCS aKaJeMUUYECKYIO 3a/J0JDKEHHOCTD 110 TeKyIlen
WM IPOMEXYTOUHOH arTecTaiui. MUHUMaNbHOE KOJIMYECTBO OAJIJIOB 3a TEKYIIYIO aTTECTAlIUIO, B
T.4. OT/AEIbHOE OLEHOYHOE CPEJICTBO B €€ COCTaBe, U MPOMEKYTOUHYIO aTTecTaluio coctasiseTr 60%
OT COOTBETCTBYIOIINX MaKCUMaJIbHBIX OaJIJIOB.

7.3. TunoBble KOHTPOJIbHBIC 3aIaHUS WA UHBIC MaTEPHAJIbI

7.3.1. 3auer

a) TUIIOBBIE BOIPOCHI:

1. Ompenenenune anantanuu pacreHud. llenp wuccnenoBanus ajantauuu pacteHuil. Poct
HaCEeJIeHUs U YMCJIa TOJIONAI0MINX. MI3MeHeH s KiiuMaTta 1 oTepH yposKast

2. BocnpuumunuBOCTE pacTeHU# K cTpeccopam. Onpeaenenue crpecca. CTpecc-peakimsl.

3. Kuaccuduxanus crpeccopon. Hecnennduueckre cTpeccoBble peakiyu.

4. Cxema BHYTPUKJIETOYHOTO CHTHajIvHra. CUTHAIUHT 4epe3 MPOAYKTHl  Jerpajaiuu
MeMOpaHHBIX (OChHOTUIHIOB.

5. CurHamuHr 4epe3 MNPOAYKTHl Jerpajallid KJIETOYHOH CTeHKU. KanblMeBbl CUTHAJIUHT.
Curnamuar AOK.

6. ®uTroropMoHaIBHBIN KOHTPOJb. Ilepexon oT peHoTunuUeckoil aganTamuy K BOIIOIMUOHHON
a/lanTaluu.

7. ®a3bl cTpeccoBoro oreera pacteHuil. daza tpesoru. Paza pezucteHTHOCTH. Dasza UcToIIEHMUS.
®aza pereHepanuu.

8. AOuotHmueckuii ctpecc. AOHOTHYECKHE CTPECCOPHI.

9. AHTHOKCHAAHTHasl CUCTEMa pacTeHUH. Penenius oKuciInTensHoro cTpecca.

10. buotnyeckue crpeccopsl. [lorepr 0T OGHOTHUECKUX CTPECCOPOB.

11. duronarorensl. Peneniys naToreHoB

12. TlepekpécTHast ycTOWYMBOCTH K crpeccopaMm. CTpaTeruu TIOMCKa KaHAWJIATHBIX TE€HOB
YCTOMYUBOCTH.

13. KoMIoHeHTHI CUTHAIBHOM 1ienu. Cxema nepeaadnl CUrHama.

14. JlucTaHIIMOHHBINA CUTHAJIUHT.

15. PerporpaHblii CUTHAJIUHT.

16. ®UTOrOpMOHHI.

17. A6cum3zoBas kucinora (ABK): curnansusiii myts, ABK-onocpenoBanHblif 0TBET Ha cTpecc.

18. AykcuHBI, CUTHAJIBHBINA YTh ayKCUHOB. | MOOEpeTuHbI, CUTHAJIBHBIN TyTh THOOEPEIIIMHOB.

19. [IUTOKWHBI, CUTHATLHBINA ITyTh TUTOKUHUHOB. JKaCMOHATBI, CHTHAJTLHBIN ITyTh dKaCMOHATOB.



20. CanununoBasi KHCJIOTA, CHUTHAIBHBIA TYTh CAJIHMIMJIOBOM KHUCIOTHL. CTpPUTOJIAKTOHBI,
CUTHAJIbHBINA MyTh CTPUTOJIAKTOHOB.

21. IlenTuaHabIe TOPMOHBI. DTHIICH, CUTHAJIbHBIN MyTh dTHiIeHa. Okcua azora. Metabonuszm NO B
KJIETKaX PacTECHHU.

22. AxtuBHbie (opmbl kuciaopoaa (ADK). OxuciautenbHbIA cTpecc. | HmoreTnyeckas MoOJeIb
nepueniun A®K B pacrenusx. Kanpuesbiit curnanuur. CucreMa AEKOAUPOBAHMS CUTHAJIOB
KQJIbLIUS B PACTCHUSIX.

23. DNEeKTPUYECKUN CUTHAIMHT. | HApaBInYecKuii CUTHAJIMHT.

24. T'umoreTnyeckass  MOJElIb  WHTErpallud  dJEKTpUYecKoro,  KambmueBoro, ADPK wu
TUAPABIMYECKOTO CUTHAJIMHIOB B OTBETE HA CTPECC.

25. Anantaruss K aeUUOUTY BOJABI M BBICOKMM TemmeparypaM. WaeHTUdUKalMs T'eHOB
YCTOMUYMBOCTH K 3aCyXe.

26. AnmanTarus K 3acosieHuto. [Iporeacomuas perpanaius OSIKOB U COJICYCTOMYUBOCTD.

27. Anantans K OMOTHYECKHM cTpeccopaM. bHOTeXHOJOrM4eckue MOAXOAbl B YBEIUYCHHH
YCTOMUYMBOCTU PACTEHUH K ITIaTOreHam

28. AnanTaiys K aHTPOIIOT€HHBIM CTPECcCopam.

29. B3anmoneicTBrE pacTeHU 1 MUKPOOPTaHU3MOB: POJIb B a/IalITAIIHU.

0) KpuTepuu OILIEHUBAHMSI KOMIIETEHIUH (Pe3yabTaTOB):

OrneHnBaeTCs MOTHOTA OBJIA/ICHUSI TEOPETUYECKUMHU 3HAHUSAMU T10 JUCHUIUIMHE U YMEHUE NMPUMEHSTh
9TH 3HAHHUS JUIS OTIMCAHUS MTPOIIECCOB MPOUCXOIAIINX B ONOJIOTMYECKUX CHCTEMaX.

Kpurepusimu OLieHKH SBISETCS:

1) npaBUIBHOCTH, IOJTHOTA ¥ JJOTMYHOCTH IIOCTPOCHUS OTBETA;

2) yMeHHE ONepUpPOBAThH CHELUAIIbHBIMU TEPMUHAMY;

3) ucnonb30BaHKE B OTBETE JONOJIHUTEIHLHOTO MaTepHaa;

4) yMeHUe WILTIOCTPUPOBATH TEOPETHUECKHUE MOJIOKEHHS MTPAKTUYECKUM MaTePHaJIOM, TIPUBOIUTH
PUMEPHI;

B) OIMKMCaHUC MIKAJbl OUCHHNBAHUA:

Jlomyck k 3a4€Ty Mo TUCIUIUIMHE OCYIIECTBISETCS MpU KomudecTBe OamnoB 6omee 35. 3au€T cTyaeHT
MoJIy4aeT mpu Habope 001iel cyMmMbl 0ayuioB cBhIie 60.

O1neHKy «3a4TeHO» MOIYYatoT CAEAYIOUINE CTYACHTHI:

- IIOJIYYMBILUE TIOJIOKUTENIBHYIO OLIEHKY 32 OTBETHI BO BPEMS YCTHOT'O OIIPOCa;

- [IOJIYYMBILIME OLIEHKY «3a4TE€HO)» 32 OTBETHI HA TECTOBBIE 3aJJaHMsI TEKYIIIETO KOHTPOJIS;

- IaBILIKE MTPABHJIBHBIN (TTOJHBIN, IOTUYHBIN, C YIIOTPEOJIEHUEM COOTBETCTBYIOIIEH TEPMUHOIOTUH 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, HEJTOTUYHBIM YCTHBIA OTBET Ha BOIPOCHI K 3a4€TY, HE BIAJCIOIINE
COOTBETCTBYIOIIECH TEPMUHOJIOTUEH.

7.3.2. Konmponwvnas paboma

KonTposbnas pabora no Pasneny 1 «BBegenune B axanranuio pacreHuin»
Tunosble BOMPOCHI AJIs1 KOHTPOJIBHOM paOOTHI:
1. Tlpu4MHBI BOCIPUUMUYUBOCTH PACTEHUH K CTpECCOpaM.
2. OmnpeneneHne cTpecca, CTPECC-Peakinid, KIIaCCU(PHUKAIHS CTPECCOPOB.
3. OO6mmas cxema BHYTPUKJIETOUHOTO CUTHAJIMHTA.
4. OOmas cxeMa IUCTAaHIIMOHHOIO CUTHAJIMHTA.
5. Apjanranuu pacTeHHH K yCJIOBHUAM Pa3HbIM OHOTOIIOB.



®a3pl CTPECCOBOTO OTBETA PACTCHUH.

[Torepu ypoxast OT aOMOTHUECKUX CTPECCOPOB.

[Totepu ypoxasi OT OMOTHYECKHX CTPECCOPOB.

. KOMIOHEHTBI CUTHAILHOM LIETIH.

10. Mexanm3m dochoprmmpoBanus-aedhochoprmmpoBaHus OeKa.

11. CurHanuHr OCHOBHBIX TPy (PUTOTOPMOHOB.

12. AxtuBHBIE (POPMBI KUCIOPOAA U OKUCIUTEIbHBINA CTPECC B KJIETKaX PacTeHUH.

©ooNe

KonTpoasHnas padora no Pa3zgeny 2 «Aganramusi K cTpeccopam
Tunoble BONPOCHI U 33/1aHUS KOHTPOJIbHON PaOOTHI:
1. MonekynspHble 1 (prU3H0IOTHIECKre 0COOCHHOCTH OTBETA PAaCTCHUH Ha 3aCyXy.
buoxumuueckuit u MOJEKYISPHBIA CUTHAJIMHT B OTBET HA 3aCyXYy.
ABK 1 A®K curnajivsr B OTBET Ha 3aCyXy.
Bnusinue n30bITOUYHBIX KOHIICHTPAIMI COIM HA pacTECHUSI.
3aconieHre U OKUCIUTEIBHBIN CTpecc.
Tunsl GMOTHYECKUX CTPECCOPOB PACTECHUH.
[Nepuenuus GHOTHUECKOTO CTpecca.
Tunsl UMMyHUTETA PACTCHHIA.
Bupt aHTPOITOTEHHBIX CTPECCOPOB PACTEHUH.
0. derekiusi, CHTHAJIMHT, CEKBECTUPOBAHUE TSKEIBIX METAIIIOB.
11. Posib MukpoOGuoma pacTeHU B YCTOMYUBOCTH K CTPECCOPaM.
12. [TonHOT€HOMHBIN MOUCK ACCOIMAIIMM JIJIs1 BBISBICHUS T€HOB-KaH/1/1aTOB.
13. OMHKC-TE€XHOJIOTUH TSI BBISIBICHUS T€HOB-KaHHIaTOB.
14. ArpobakrepuaiibHas TpaHchopmarus.
15. Taprernsiit mytarenes ¢ cucremamu CRISPR/Cas.

BOo~NOOR~WN

0) KpuTepuu OIICHUBAHMS KOMIIETEHIUH (PE3yabTaTOB):

Konmponsnsie pabomer poBoJsTCS 2 paza B CEMECTP Ha MOJYJIBHBIX HEAESAX IO PACIHCAHUIO,
ycTaHaBlMBaeMoMy JiekaHaroM. OHHU TpOBOASTCS B (oOpMe TECTOB HWIM HMHOM BHJE IO BHIOODPY
IPENoJIaBaTeNs ¢ y4eTOM 00beMa H3y4eHHOT0 MaTepraa 1o Kypcy.

OrneHuBaHue CTyJAeHTa MPOBOAMTCS MpErojaaBaTeieM HE3aBUCHMO OT HAJIWYHUS WM OTCYTCTBHS
CTyaeHTa (MO YBaXHUTEIbHOM WJIM HEYBOXHUTEIbHOW mNpuuuHe) Ha 3aHsaTuh. CTyIeHry,
MPOMYCTUBIIEMY IO YBaKUTEIHHOW MPHUUMHE KOHTPOJIBHYIO MOIYIBHYIO PalbOoTy, MpeaocTaBiseTcs
BO3MOXHOCTH 0TpaboTku. OTpaboTaTh 3aHATHE MOXKHO IO COTJIACOBAHUIO C MPETOIaBaTelieM B YETKO
YCTaHOBJICHHBIE CPOKH B COOTBETCTBUH C IpapKOM KOHCYIbTAIIUH MperoiaBaTesi, KOTOPbIi nuMeeTcs
Ha Kadeape 1 Ha opUIIMATBEHOM caiiTe Kadeapsl.

OrneHuBaeTcsl CTENEHb YCBOGHUS TEOPETUYECKHX 3HAHUW TIO CIEAYIOIINM KPHUTEPHUSIM:
MPABWJILHOCTh, TIOJHOTA W JIOTUYHOCTh NMHCHMEHHOTO OTBETA, CIIOCOOHOCTHIO MPOMILTIOCTPHUPOBATH
OTBET MPUMEpPaMHU.

B) OIMKMCaHUEC HIKAJIbl OLICHUBAHUA:

MaxkcumanbHbIi 0ai 3a KOHTPOJIbHYIO padoTy — 15. Kaxiblil Bonpoc onieHuBaeTcs B 5 6ayios.
7.3.3. YcTHBIH onpoc

a) TUIOBBIC 3aaHus (BOIPOCHI) - 0Opa3elr:

OI_ICHO‘-IHBIC cpeacTBa NMpCACTAaBJICHBI TEMAaTUKOM U BOIIpOCamMu, pa3pa6OTaHHLIMI/I JJIA O6CY)KI(CHI/I}I Ha
CECMUHAPCKUX 3aHATUAX.

Tema 1.1. BBenenue B azantainuio pacreHui
Bonpocuwi:
1. JlaiiTe ompeneneHne TEPMUHY «aJamnTaris PaCTCHHIN
2. Jlnst xakoil menu HeoOXOAUMO HCCIE0BATh MEXaHU3MBI Q1AM TAlluU PACTEHUN?
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UYeM rpo3uT pacTeHUsIM U3MEHEHENe KIMMAaTa U pOCT HAaCeJIeHUs YelloBeyecTBa?

BocnpunMunBOCTh pacTeHUM K CTpeccopaM, ONpeIeICHUE TEPMUHA «CTPECC-PEAKIIUS

B uem cyTh 3¢ dexTa ropmesrca u ero posib B aganTalud pacTeHUN?

HazoBure mnonHyro KiIacCU(PUKAIMIO CTPECCOPOB PACTEHUN M HECHEIU(PUUCCKHE PEaKIUN

pacTeHUi Ha HUX

7. Onumute cXxeMy BHYTPUKJICTOYHOI'O CUTHAIIMHTA Yepe3 MPOIYKTHI JAeTrpaaallid MEMOpPaHHBIX
dbochonmmnuaos

8. OmumuTe cxeMy BHYTPUKIETOYHOTO CUTHAIMHTA 4Yepe3 MPOAYKTHI JeTpajallud KICTOYHON
CTCHKHU

9. MexaHU3M KaJIbLIMEBOr0 CUrHaIMATA U curHainuara AOK

10. ®uroropMoHaNbHBIN KOHTPOJIb

11. [lepexoa OT PEeHOTUNNYECKOM alaliTallu K YBOJIOLMOHHON a/lalTallul

SIS AR

0) KpUTEpHH OLICHUBAHUS KOMIIETEHIIUN (PE3yJIbTATOB):

YCTHBIN onpoc MPOXOaUT B (hopMe pa3BEpHYTOU Oecebl — TBOPUECKON TUCKYCCUU, OCHOBAHHOM
Ha MOJATOTOBKE BCEH TpYIIbl MO OOBSIBICHHON 3apaHee TeMe€ MpPU MaKCHUMaJbHOM Y4YacTHH B
00CYXICHUU CTY/IEHTOB rpymnibl. Kak nmpaBuiio, OIMH CTYJAEHT PacKphIBACT OJMH BOIIPOC TEMBI, J1aBast
Haubosee MoNHbIM oTBeT. OCTanbHBIE AENAIOT JOMOJHEHHS, BHICKA3bIBAIOT PA3IMYHBIC CYXKACHUS U
apryMeHTalNIo0, MOTYT 33JaBaTh BOIIPOCHI IPYT APYry U mnpenogasarento. [Ipenonasarens HanpasisieT
XOJl IMCKYCCUH, oOpalasi BHUMaHHE Ha CYIIECTBYIOLIUE HAay4HbIE MPoOIeMbl 00CYkKIaeMOil TEeMBI,
npeiaras CTyJeHTaM HaliTh COOCTBEHHOE X pEIICHHUE.

B) OIIMCAaHUC IIKAJIbI OOCHHUBAHUA:
MakcumanbHasi OIIeHKa 32 YCTHOE BBICTYIUUICHUE U pa00OTy Ha CEMUHAPCKOM 3aHsATUU — 3 Oasuia.

3 0aju1a — CTYJEHT AaeT IOJIHBII OTBET HAa IIOCTABJIEHHBIN BOIIPOC, peUb €ro CBOOOJHA U I'PAMOTHA,
KOHCIIEKT HE€ 3a4MTHIBACTCS, a MCIIOJb3YeTCsA JIMIIb KaK OINOPHBIM, CTYJIEHT JelaeT BaKHbIE
JIOTIOJIHEHHS IO CYHIECTBY JAPYTUX BOIPOCOB, 3HAYUTENILHO MPOSCHAIOIINE OTAENbHbIE ACHEKTHI,
KOTOpbIE HE SBJISIFOTCS MOBTOPAaMH, XOPOLIO pa30upaeTcst B 00CyKIaeMOM MaTepuaie, 1eMOHCTPUPYET
3HaHME MCTOYHHMKOB, OuONMorpaduu, pazIUUHbIX TOYEK 3pEHUs MO0 H3y4yaeMoWl Teme, yMeeT
AQHAJIN3UPOBATH TEKCTHI, IPUXOJUT K CAMOCTOSITEIbHBIM apryMEHTHPOBAaHHBIM BBIBOAAM M OTCTaUBaET
CBOIO TOUKY 3pEHUs, COOITIONAET HOPMBI JTUTEPATYPHOU PEUH.

2 0asa — CTYAEHT XOpoulo pa30Oupaercss B OOCyXJaeMOM MaTepuaie, AEMOHCTPUPYET yMEHUe
KPUTHYECKH aHAJM3UpPOBaTh MCTOYHMKU W Pa3jMyYHble TOYKU 3pEHHUS MO 00cyxkaaeMoil mpobieme,
HOPUXOJUT K CAaMOCTOSATENbHBIM apryMEHTUPOBAHHBIM BBIBOJIAM, HE MPOSBIISIET aKTUBHOCTh B paboTe
IpyNIbl HA CEeMUHApe (TOTOBUTCS M OTBEYAET TOJBKO Ha OJMH BOIIPOC CEMUHAPCKOTO 3aHATHUSA).

1 6ann — CTYJEHT HENOJHO BiaJeeT MaTepualioM, NPU H3JIOKEHUU (AKTUUYECKOro MaTepuana
JIOITyCKAET OT/EIbHBIE HETOYHOCTH, 3HAET pa3IM4YHbIe TOUKU 3pPEHUs 110 00CyKAaeMoi mpobdiaeme, HO
BO3HHUKAIOT TPYAHOCTH C UX AHAIMU30M, YMEET M3jaraTb COOCTBEHHYIO MO3MIIMIO, HO HE BCE BBIBOJIBI
HOCSIT JIOKa3aTeJIbHBIM XapakTep, MpPH OTBETE AaKTUBHO IOJb3YETCS KOHCIEKTOM BIUIOTH JIO €ro
3a4UTBHIBAHMS.

Kaxxapiit mocneayronuii ycTHbIi onpoc popMupyeTcst Ha OCHOBE POIACHHOI0 MaTepuaa o cxeme
yCTHOTO orpoca 1o teme 1.1

7.3.4. CuryanuoHHble 3a1a4M (MpaKkTuyeckKasi padora)
a) TUMOBBIC 33aHUs (BOMIPOCK) — 0Opazelr:
1. TTouck HayuHbIX myOnuKarmii 8 PubMed
2. Ilouck HayuHbIx myonukarmii B Google Scholar
3. AHanu3 Hay4yHOU MyOJMKAIIMU C BBIJCIICHHEM 3aJla4ll MCCIICIOBAHUS, UCIIOJIB3YEMBIX MOAXO0B U
pe3yNIbTaTOB.
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4.ComocTaBlIeHHE pa3HbIX METOJOJIOTUYECKUX TMOJAXOJ0B K YBEJIMYEHHUIO TNPOAYKTUBHOCTH U
YCTOMYMBOCTH PACTEHUM K CTPECCOPY.
5. CTaTuCTUYECKUH aHAIH3 TSl BRIOOPA MPEANOYTUTEILHOTO TTOIX0/1a.

6. PaGora B mHTEpHET-pecypcax, pa3pabOTaHHBIX IS MOUCKA M BATUJAIIMH T€HOB-KaHIUIATOB.

0) Kputepuu onieHBaHus KOMITETEHIIHI:

- IPaBUIIBHOCTH PACCMOTPEHUS CUTYAIIMH/BBITIOTHEHUS PaOOTHI
- YETKOE U BEPHOE TPAKTOBAHUE CUTYAIlMU/Pe3yabTaTOB MIPOBEIEHHON pabOThI

B) OIIMCaHUC IIKaJIbl OLICHUBAaHUA

MakcumanbHOE KoJM4ecTBO 0aioB 2. Kakaelii KpuTepuii orieHuBaeTcs B 1 6a.

7.4. llkanaa ouneHkH 00pa3oBaTeJbHBIX 10CTHKEHUH

WroroBas arTecTaius o JUCIUILIMHE orleHnBaeTcs o 100-0ayibHOM mIKaJie ¥ MpeACTaBIsaeT
cymMmy OaljioB, 3apa0OTaHHBIX CTYJIEHTOM IIPU BBINOJTHEHUU 3a/laHUM B paMKax TEKyIIew u
MIPOMEKYTOUHOM aTTeCTallNH

Cymma
oannoe

Ouenka no 4-x 6annvHou wiKane

Ouenka
ECTS

Tpeoosanusn K ypoeHio 0c60eHUA
YUeOHOU OUCUUNTUHDL

90-100

5- «omauunoy/ «3aumenoy

OneHka «OTJIIMYHOY BBICTABIISAETCS
CTYZEHTY, €CII1 OH ITyOOKO U
IIPOYHO YCBOMJI IIPOIPAMMHBIN
MaTepual, UCYEpIbIBAOIIE,
IIOCJIEI0BATENbHO, YETKO U
JIOTUYECKH CTPOMHO €ro U3JIaraer,
YMEET TECHO YBSI3bIBATh TEOPHIO C
IIPAKTUKOM, UCIIOJIB3YET B OTBETE
Martepuail MOHOTpapuIecKoit
JUTEPaTyphl

85-89

75-84

70--74

4 - «xopowioy/
«3aumenoy

65-69

60-64

3 - «yoosnemeopumenvo»/
«3aUmeHo»

Or11eHKa «XOpOIIIO» BBICTABIISIETCS
CTYIEHTY, €CIIi OH TBEP/O 3HAET
MaTepua, rPpaMOTHO U TIO
CYILIECTBY M3JIaraer ero, He
JIOITYCKasl CYIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIIPOC

OreHka «yaA0BIETBOPUTEIBHO
BBICTABJIETCS CTYJEHTY, €CIIU OH
MMEET 3HaHMS TOJIBKO OCHOBHOI'O
MaTepuasa, HoO He yCBOMJI €ro
JieTanel, 10IMyCKaeT HETOYHOCTH,
HEJ0CTaTOYHO MPaBUJIbHbBIE
(OpMYIMPOBKH, HAPYILICHUS
JIOTHYECKOMN MOCIIe10BAaTEIbHOCTH
B U3JI0KEHUHU TPOTPAMMHOTO
Martepuana

0-59

2 - «HEeYy0081emeoOpUMENbHOY/
«He 3aUmeHO»

OneHka «Hey10BIETBOPUTEIILHOY
BBICTABJISIETCA CTYAECHTY, KOTOPBIN
HE 3HACT 3HAYUTEIILHOU YaCTH
IIPOrPaMMHOTO MaTepHaa,
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JIOTTyCKAeT CYIIECTBCHHBIC
ommn6Oku. Kak mpaBuiio, orieHka
«HEYJIOBJICTBOPUTEIHHOY CTABUTCS
CTYJCHTaM, KOTOPBIC HE MOTYT
MIPOJIOJDKUTH 00y4ueHue 0e3
JIOTIOJTHUTEIHHBIX 3aHATHH 110
COOTBETCTBYIOIIECH TUCIUITIIMHE

8. IlepeueHb OCHOBHOI M JONOJHHUTEIbHOI Y4eOHOH JUTepaATYpPhbl, HEOOXOAMMOIi 1Ji1s1 0CBOEHHS
AUCHMILTUHBI

OcHoBHas JMTEPATYPA:

1. ®opmupoBaHHME aJaNTHBHBIX pEAKIM pacTeHUH Ha JeHCTBHE aOMOTHYECKHUX CTPECCOpOB /
Konynaes FO.E., Kapnen }0.B. — — K: Ocnosa, 2010. — 352 c.

2. ®uzuonorus pacteHuil B 2 T.: yueOHUK a7 By3oB / B. B. Ky3uenos, I'. A. JImutpueBa. — 4-e usn.,
nepepad. u gon. — M.: UznatensctBo FOpaiit, 2022. — 437 c.

I[OIIOJIHP[TEJILH&H JUTEparypa.

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

9. llepeuennb pecypcoB* MHPOPMALMOHHO-TeJIeKOMMYHUKAIIMOHHOH ceTu «HTepHeT» (1aj1ee -
ceTb «AHTEpHET»), HEOOXOAMMBIX /IJISl OCBOEHUS TUCIHILIMHBI

1. http://bio-x.ru/ — UurepHeT-niopra 1o OMOTEXHOIOTUH

2. Www.chio.ru/ — MarepHeT-mopran o KOMMEPYECKHX OHOTEXHOIOTHAX

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

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

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

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

10. IlepeuyeHb HHGPOPMALNUMOHHBIX TEXHOJOIHMH, WCHOJAb3yeMbIX TIPH OCYIIECTBJIEHUHU
o0pa3oBaTeIbHOIO Mpouecca Mo JMCUUILIMHE, BKJIKYAs NepedyeHb MPOrpaMMHOI0 odecredeHus
1 MH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Hcnonb3oBanue HHGOPMAIIMOHHBIX TEXHOJIOTHI MPH OCYIIECTBIEHUH 00pa30BaTeIbHOIO Mpoliecca 1o
JUCIIUIUINHE OCYIIECTBISIETCS B COOTBETCTBUU C YTBEpKIACHHBbIM [loyokeHneM 00 OneKTpoHHON
uHpOpMalMOHHO-00pa3oBarenbHoM cpene MATD HUAY MUDN.
OneKkTpoHHass cuctema ympaBieHus oOydenuem (LMS) wucnonb3yercss s peanu3aluu
00pa30oBaTeNbHBIX MPOrpaMM IPH OYHOM, JUCTAHIIMOHHOM M CMEIIEHHOM pEXuMe O0O0ydeHus.
Cuctema peanusyeT ClIenyIoe OCHOBHBIC (PYHKITUHN:

1) Coznanue u ynpaBieHUE KJlaccaMy,

2) CosznaHue KypcoB,

3) Opranu3zanms 3alKcy yJamuxcs Ha Kypc,

4) TlpemocraBiieHHE JOCTYIA K YUeOHBIM MaTepraIaM Jisl yUaIuxcs,

5) IlyOnukanus 3amaHuil Uil y9EHUKOB,

6) OrmeHka 3aaHUi yJaIuXcsl, MPOBEICHHE TECTOB M OTCIICKHUBAHKE TIporpecca 00y4eHusl,

7) Opranu3anus B3anMOJICHCTBHS yYaCTHUKOB 00pa30BaTEeILHOTO MpoIiecca.
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Cucrema uHTErpupyercssi ¢ JONOJHUTEIbHBIMU CEpPBUCAMH, OOECIEUMBAIOIIUMU BO3MOXKHOCTh
UCTOJIb30BAaHUSl TaKMX (YHKUMH Kak pabouymil KajleHIapb, BUAEO CBsI3b, MHOTOIOJIB30BATEIILCKOE
pelakTHpOBaHUE JOKYMEHTOB, CO3/1aHHE (OPM OMPOCHUKOB, MHTEPAKTUBHAS JAOCKA JJISi PUCOBAHMS.
ABTOpH3aIMs M0JIb30BATENEH B CUCTEME OCYLIECTBIISIETCS TOCPEACTBOM KOPIOPATUBHBIX aKKayHTOB,
MPUBSI3aHHBIX K JJOMEHY oiate.ru.

10.1. IlepeyeHb HHpOPMANMOHHBIX TEXHOJIOTHii

[Ipu ocymiecTBiaeHHMH 00pa30BaTEIBLHOrO Mpolecca IO AUCHUILUIMHE HUCIHOJIb3YHOTCS
cienyomue nHGOpMallMOHHbIE TEXHOJIOTHHU:
- IPOBEACHUE JIEKIIUI U NMTPAKTUYECKUX 3aHATUI C UCIIOJIb30BAaHUEM CJIANI-IIPE3CHTALUI;
- MCI0JIb30BaHKE 00yYaloIuX BU1€0(PHUIbMOB;
- ACIIOJIb30BaHUE TEKCTOBOTO penakropa Microsoft Word;
- UCTIOJIb30BaHKE TaOIMYHOTO peaakTopa Microsoft Excel,
- UCTIOJIb30BaHuE TeKcToBOro peaakropa NoteBook (bioknoT);
- OpraHM3aIys B3auMOACHCTBUS ¢ 00YJArOITMMUCS MTOCPEICTBOM 3IeKTpoHHOM mouThl 1 DMOC.

10.2. IlepeyeHb MPOrpaMMHOI0 o0ecriedeHusl

1. TexkcroBsiii pegakTop Microsoft Word;

2. Tabnmmunblii pexakTop Microsoft Excel;

3. Penakrop npesentanuii Microsoft PowerPoint;

4. TekcroBsiii penaktop NoteBook (biokHoT);

5. Bpaysepsi: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.
6. JlokasibHasi KOMITBIOTEPHAS CETh M II00abHAas ceTh VIHTEpHET.

10.3. IlepeuyeHb HH(POPMANMOHHBIX CIPABOYHBIX CHCTEM
JloCTyn K SJEKTPOHHBIM OMOIMOTEYHBIM pecypcaM M AJIEKTPOHHOW OMONIMOTEYHOW cHcTeMe

(BBC) ocymiecTBiIsieTcs MOCPEICTBOM CHEIMABHBIX pa3aesnoB Ha odunmanbHoM caiite UATO HUAY

MHUO®U. ObecriedeH TOCTYI K IIEKTPOHHBIM Karaioram oubnmoreku MATD HUAY MUOU, a Ttakxke

ANEeKTpoHHBIM oOpa3oBarensHbiM pecypcam (OMOC), chopMUpOBaHHBIM Ha OCHOBAHHMM MPSIMBIX

JIOTOBOPOB € MpaBooOIaAaTeasiMi y4eOHOM U y4yeOHO-METOJIMYECKOW JUTEepaTyphl, METOJUYECKHX

OCOOHUI:

1) Nudopmanuonnsie pecypcesl Cetun Koncynerant Ilmioc, www.consultant.ru (undopmarus
HOPMAaTUBHO-TIPABOBOTO  XapakTepa Ha OCHOBE COBPEMEHHBIX KOMIIBIOTEPHBIX U
TEJICKOMMYHUKAIIMOHHBIX TEXHOJIOTHH);

2) DeKTpOHHO-0MOIMOTEeYHAs cucrema HUAY MHUOU,
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM=F&I21DBN=BOOK&Z
211D=&P21DBN=BOOK;

3) OBC «M3narensctBa Jlanby, https://e.lanbook.com/;

4) OnexkTpoHHO-01OIMoTeyHast cuctema BOOK.ru, www.book.ru;

5) ba3b1 nannbIX «QneKTpoHHO-O0nbMMoTeuHas cuctema elibrary» (3BC elibrary);

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

7) ba3bl qanHbIX «OnekTpoHHas 6ubanoTeka Texunyeckoro BY3a» www.studentlibrary.ru;
8) DneKTpOoHHO-0MOIMOTeyHast cucteMa «Anodyke.py/ibooks.ruy,

9) http://ibooks.ru/home.php?routine=bookshelf 3
10)  DnekrponHo-OMOMMOTEeYHAs cucteMa «IBC FOPAUTYy, http://urait.ru/.

11. Onucanume MaTepHAJIBLHO-TEXHHMYECKOH 0a3bl, HeOOXOAMMOI [Jisi OCYIIEeCTBJIEHHUS
00pa3oBaTe/ILHOIO MPoIecca MO JUCHHUILIUHE

MuHUMaTbHO HEOOXOMMBIN TSI peaTu3aliy TUCIUILIMHEI TIEpeUeHb MaTepHaIbHO-TEXHHYECKOTO
oOecrevyeHns BKIIOYaeT B ceOs:

A) aynutopust A JEKIHUOHHBIX 3aHATHN Ha 30 MOCaJI0YHBIX MECT C HOYTOYKOM, IPOEKTOPOM U
AKpPaHOM;
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b) aynuropus 11 npakTrudeckux 3aHATHH Ha 10 MOcagouHBIX MECT C IEPCOHATLHBIMU
KOMIIBIOTEpPaMHM, Ha KOTOPBIX ycTaHosieHo [10.

B) O6opynoBanue:

1. IlepcoHabHBIE KOMIIBIOTEPHI

2. MynbTUMEIUUHBIN TPOEKTOP;

3.0kpaH;

4 MapkepHas 10CKa;

5.Pabouee mecto nmpenonasatens (11K, mpuntep, croiu, cryn).

12. Uuble cBeieHUs1 M (MJIM) MaTePHAJIbI

12.1. Ilepeyenr oOpa3oBaTeJbHBIX TEXHOJIOTHIi, MCHOJb3yeMbIX TMPH OCYUIECTBJIEHUHU
00pa30BaTeILHOIO MPOIEcca MO0 TUCHUILINHE

KoMneTeHTHOCTHBIN MOAX0J NP OCBOCHHM JAUCUUILIMHBI PEATU3YETCsl YEPE3 UCIOJIb30BAHUE
B yueOHOM MpoIlecce aKTUBHBIX METOJIOB OOyuU€HHUs — TAaKUX B3aMMHBIX JIEHCTBUH MpernofaBaTelns u
00ydJaroumxcsi, KOTOpble MOOYKJIAIOT TMOCJIEIHUX K AKTUBHOM MBICIUTEIBHOM W TMPAKTHUYECKOU
JIEATEIbHOCTH B IMPOLIECCE OBJIAJICHUA H3ydyaeMbIM MarepuaioM. l[IpuMeHeHHe HHTEpaKTUBHBIX
pexuMOB OOy4YeHHUs TO3BOJISIET BBICTPAUBATh B3aHMMOHAINPABICHHbIE WH(OOPMAIMOHHBIC IOTOKH:
CTYJIEHT — IpyMia CTyJ€HTOB — MPENoJaBaTeb.

I/ICHOHBBYI-OTCH CJIeAyromue BUAbI ACATCIIbHOCTH:

1) IIpakTHKO-OPHEHTUPOBaHHAsI JESATEIPHOCTh — COBMECTHAs JACATEIBHOCTh IOJTPYIIIBI
o0yJaromMxcss M MpPEenojaBaTeNss C IEIb0 peImeHus Y4eOHBIX M TNPO(pECCHOHAIBHO-
OpPUEHTHUPOBAHHBIX 3aJa4 IyTE€M BBIIOJHEHUS WHIUBHIYaJIbHbIX 33aJaHUA IMPAKTUYECKOIO
HanpasieHus. [lo3Bomser cpopMHpOBaTH yMEHHE AaHAIM3HPOBATh W pEHIATh THUITHYHBIC
npodeccuoHaIbHbIE 3a/1a41 PA3HOM HAIIPABIECHHOCTH.

2) TexHoIIOTHS UCIIOJIB30BAHUS PAa3HOYPOBHEBBIX 3aJlaHUN — Pa3IMYaroT 33/1a4d M 33JaHus TPeX
OCHOBHBIX YpPOBHEH: a) PelnpOAYKTUBHBI YPOBEHb, [O3BOJISET OLCHUTh U JAMArHOCTHPOBATH
3HaHUE (PAKTHUECKOTO MaTepralia 1 YMEHHE MTPABHIBLHO UCTIOIb30BATh CIIENUAIBHBIC TEPMUHBI
U TIOHATHS, y3HaBaHHE OOBEKTOB M3Y4YEHHUs B paMKaX OMNPEAETICHHOTO pasjesia AUCHUIUINHBL
0) PpEKOHCTPYKTHUBHBIM YpOBEHb IO3BOJISIET OLEHUTh M JUAarHOCTUPOBATh  YMEHMS
CHUHTE3MpOBaTh, AHAJIU3UPOBaTh, 0000IIaTh (QaKTHUECKHI MaTepuan ¢ (OpMYIHPOBAHUEM
KOHKPETHBIX BBIBOJIOB, YCTaHOBJIEHHUEM IPUYMHHO-CJIEICTBEHHBIX CBSI3€il; B) TBOpPYECKUI
YPOBEHb TIO3BOJIIET OLEHMBAaTh M JHMAarHOCTUPOBAaTb YMEHUS, HMHTETPUPOBATh 3HAHMS
pa3IUYHBIX 00J1aCTeH, apryMEHTUPOBAaTh COOCTBEHHYIO TOUKY 3PEHUS.

3) TpaauHOHHBIE TEXHOIOTUH (MHPOPMALMOHHBIC JIEKIHHU, TPAKTHICCKUE 3aHATHS) — CO3/IaHUC
YCIIOBUHM, MPU KOTOPBIX O0y4YaIOIIMECs MOJb3YIOTCS MPEUMYILECTBEHHO PENpOAYKTHBHBIMU
METOAaMU NpU paboTe ¢ KOHCIEKTaMH, YY€OHBIMHM MOCOOMSIMM, HaOIro/as 32 W3yd4aeMbIMU
00BEKTaMH, BBITIOJIHSS TaOOPATOPHbIE paOOTHI 10 HHCTPYKIIMH.

B HUHTCPAKTUBHLBIX PC)KUMAX IO JUCHUIIIINHC ITPOBOIATCA:
— Pemienne CUTYAallHOHHBIX 3a1a4 (HpaKTI/I‘{eCKI/Ie 3aH$ITI/IH) — 4 yaca.

[Tocne uzyuenust oObeKTa UccieAOBaHUS (POPMYIUpPYETCS CUTyallMOHHAs 3ajjaya C PELICHUEM ee
CTYJEHTaMH HWHIUBUIYaJdbHO WIM B TIpyHHax ¢ MyOJWYHOW 3alUTONW pe3yiabTaToB padOThl U
OIIIOHUPOBAHUEM.

— Pedexcus (nexiun) — 16 gacos.

B koHIte 3aHATHS, CTyJeHTaM MpeagaraeTcs npoOIeMHBINA BOMPOC MO TEME 3aHATHS, Ha KOTOPBIN
UM HEOOXOJUMO J1aTh MUCHMEHHBIA OTBET B TeueHue 10 MUHYT, UCTIONB3Yys 3HAHUS, MMOTYyYCHHBIC B
XOJI€ JISKIIHH, COOCTBEHHBIN KPYro30p U 3pYyIULIHUIO.

— MyabTumenniinpie 3aHATHS (IpaKTHYECKHE 3aHATHUS ) — 9 4acoB.
@opMUPYIOTCS HaBBIKM HCIIOJIB30BAHMSI METOJOB MOJEIMPOBAHMS U aHAJIW3a IPU PELICHUU
KOHKpPETHBIX 3a/1a4. Opranusyercs Oecesia NpenoaBaTess U CTyICHTOB JJIs 00CYXK/IEHUs pe3yIbTaToB
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paboThI, GopMynHpOBaHHS 000OIIEHNUN U 3aKOHOMEPHOCTEH.

Bcero ayautopHbIX 3aHATHI B HHTEpakTUBHOM Qopme — 29 uacoB (15,8 % oT ayauTopHbIX
3aHATHI).

12.2. ®opMbl OpraHu3alui CaMOCTOATEIbHONH pPadoThI 00yyarommuxcs (TeMbl, BLIHOCUMbI€ J1JIsI
CAMOCTOSITEJILHOTO HM3Y4YEHHUsi; BOINPOCHI /IS CAMOKOHTPOJIA; THUINOBBbIE 3aJaHUs IS
CaMOINIPOBEPKH

CamocrosiTenbHass paboTa CTyIEHTOB cocTaBisieT Bcero 156 waca. CamocrostenpHas pabota
CTY/ZICHTOB HaJl KyPCOM COCTOMT W3 HECKOJIBKUX YaCTCH, IPU3BAHHBIX PEIaTh Pa3HbIC 3a/1a4H.

1. IToaroToBKa K pEUTHHrOBOMY KOHTPOJIIO 3aKITFOYAETCSI B CUCTEMATU3aIlUK U YIITyOJICHUN 3HAHUM 110
BOIIpOCaM, BBIHOCHMMBLIM Ha IPOBCPKY. I[HSI O6JI€I“-ICHI/I$I IMOATOTOBKK CTyACHTaAM IIpCAIaratoTcsa
TUIIOBBIE KOHTPOJIBHBIE BOMPOCHI, PEKOMEHIYEeTCS HCIOJb30BaHHE Tioccapus. Ha BbINoNHEHHE
JAHHOTO BHJIAa pabOTHI OTBOAUTCS 72 vaca (M3 pacyera 1o 3,5 9aca Ha pasjen).

2. Hanucanue pedepara 1o OgHON 13 MPEVIOKESHHBIX TEM IPEANOoIaraeT CaMOCTOATEIbHOE H3yUeHUE
CTYAECHTOM OJIHOTO U3 YaCTHBIX BOIIPOCOB Kypca.

[Tepedenb BO3MOXKHBIX TeM pedepaToB U peKOMEHAYEMOH JTUTepaTypbl NpUBOAATCS. O MPOBEICHHOM
paboTe CTyI€HT OTUYUTHIBAETCS HA 3a4E€THOM 3aHATHM B MHTEPAKTUBHOM Gopme — MeTo npoekta. Ha
BBITNIOJIHEHHUE JaHHOU padoThl OTBOAMUTCA 84 aKaJeMUYECKHUX daca.

TembI AJIA CAMOCTOATECJIBbHOI0O U3yUCHUSA OﬁyanOIHI/IMI/ICﬂ:

1. TTosTHOreHOMHBIN TIOUCK acconualii B ceneknuu (4 ax. 4)

2. CUTHQJIMHT MENTUIHBIX TOPMOHOB (2 aK. 4)

3. Tunbl MEUKOPHU3 ¥ MOJICKYJISIPHBIC OCHOBBI (POpMHUpPOBaHUs cuMOuo3a (6 ax. 9)

4. MeTareHOMHbIE HCCIICOBaHUS MUKPOOPTaHM3MOB, ACCOIIMUPOBAHHBIX C BHICIIMMHU pacTeHUsIMH (4
aK. )

5. OcoOeHHOCTH OpraHU3alluy TeHOMa pacTeHui (2 ak. )

6. Momudukanuu cucrempr CRISPR-Cas9, cnenmduunsie 11st penakTupoBaHust pacTeHui (4 ak. 4.)
7. deHOTUNTUPOBAHHUE PACTEHUH B CEJIEKIIMOHHOM Mpolecce (2 ak. 4)

12.3. KpaTkuii TepMHHOJIOTHYECKHUIi CJI0Bapb

AOMOTHYECKHIl cTpecc — HEraTHUBHOE BO3JEHCTBHE HEXHBBIX (PAaKTOPOB Ha KUBBIE OPraHU3MBI B
KOHKPETHOM Cpee.
ArpobakrepuajbHasi TpaHc(OpMamMsl — IEPEHOC I'€HOB JPYroro OpraHu3Ma B PELUINHEHTHBIN
TE€HOM pacTeHull ¢ momoipio Agrobacterium tumefaciens wiu A. rhizogenes 1 Ux miIa3MuI.
BuoundopmaTuka — MEXIUCUUIUIMHAPHAS 00JIacTh, BKIIOYaroIas B ce0s U3ydeHHue U pa3paboTKy
KOMIIBIOTEPHBIX METO/OB JJI HHTEPIPETAlMH JaHHBIX BBICOKOIPOU3BOAUTEIHHOIO aHAIH3A.
BuoTruyecknii crpecc — HEraTMBHOE BO3JCHWCTBUE JKUBBIX (DAKTOPOB Ha JKUBbIE OPraHHU3MbI B
KOHKPETHOM Cpee.
BHYTpHUK/I€TOYHBII CHTHAJMHI — IIPOLIECC, IPU MIOMOIIM KOTOPOIO KJIETKA MpEBpaIlaeT OJWUH THUII
CUTHaJla WIM CTUMYJa B JpYroi, oObIYHO aMIUIM(PUIMPYS NEepBOHAYAIbHBIM CTUMYJ M H3MEHSS
MeTab0JIM3M B OTBET Ha HETO.
I'eHeTH4Yeckoe peJaKTHPOBAHME — OJUH U3 BUJIOB T'€HHON MH)KEHEPHUH CBSI3aHHBIN C BKIIOYEHHEM,
yraneHueM wuiau nepemenieHueM ¢parmentoB JIHK B reHome opranusma ¢ HCHOJIb30BaHUEM
«MOJIEKYJISIPHBIX HOMKHUII.
I'eHoMuKa — pa3gen MOJEKyJIIpHOW T'€HETUKHU, MOCBALIEHHBIA M3YyUYEHUI0 T€HOMAa U TE€HOB YKMBBIX
OpraHU3MOB.
JIMCTaHIMOHHBIN CUTHAJIMHT — PAaCIPOCTPAHEHNE CUTHAA 3a MPEJeNbl PErMoHa, 1€ OH BOCIPHUHSAT
(B MPOTHUBOIIOJIOKHOCTh BHYTPUKJIETOYHOMY CUTHAJIUHTY).
KajbuueBblil CHTHAJIMHI — T€pe/ladya CUTHAJIOB MPU NOMOIIM MOHOB KaJbLHs (Caz+) 1 KaJIbLIHN-
CBSI3bIBAIOIUX OCIIKOB.
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MeTa60/ioMHUKa — aHAJIM3 COBOKYITHOCTH BCEX METAOOIMTOB, SIBIISIOMIMXCS KOHEYHBIM IPOTYKTOM
oOMeHa BEIIeCTB B KJIETKE, TKaHU, OPTaHEe WA OpTaHU3ME.

Muxpo61omM — COBOKYITHOCTh BCEX MUKPOOPTaHU3MOB, HACEISIOMNX O0BEKT.

OKHCIHUTENBHBIN CTPECC — MPOIIECC MOBPEXKICHUS KJIETKU B pe3y/bTaTe OKUCIEHUS, Yalle BCEro n3-3a
nucOanaHca akTUBHBIX ()OpM KHCIIOPOIa.

OMMKC-T€XHOJIOTUM — KOMIUJIEKC BBICOKOIMPOU3BOAUTEIIBHBIX TE€HOMHBIX H IMOCTIT€HOMHBIX
TEXHOJIOTHH, WCCICAYIOIMNUX BECh HAOOpP OMOJIOTMYECKHX MOJICKYJ, COJEP)KAIIUNUCS B OTISIBHOMN
KJIETKE, KJICTOYHBIX MOMYJISIUSAX UM COOOIIECTBAX OPraHU3MOB U UX B3aUMO/ICHCTBHE.
I1o/1THOTeHOMHBIH MOUCK ACCONUANUN — HCCIICIOBAHUE, CBA3AHHOE C MOMCKOM acCOLUALIMN MEXITY
FEHOMHBIMM  BapuaHTaMd W (CHOTUIMYECKUMH  TNpU3HAKaMH  (4acTO  HMCIOJB3YHOTCS
OJIHOHYKJICOTH THBIC TTOJIUMOP(HU3MBI).

IIpoTeMmHKHHA3BI — MPEICTABUTEIH MTOAKIacca (epMEHTOB KHMHA3, KOTOPbIe MOAUMUIIUPYIOT APYTHE
Ocenku TyTéM QochoprIMpoBaHUS OCTATKOB AMHHOKHCIIOT, HWMEIOIIUX THAPOKCWIBHBIE TPYIIIBI
(cepuH, TPCOHHH U TUPO3HWH), WIIA TETEPOIUKIMUYESCKOW aMUHOTPYIITIBI THCTHU/IMHA.

I[Iporeomuka — 00JacTh MOJIGKYJSIPHOM  OWOJNOTHH, TOCBANIEHHAS HWACHTU(UKAIMKA U
KOJJMYCCTBEHHOMY aHAJIN3y OCJIKOB C MCIOJIb30BaHUEM BBICOKOIPOU3BOIUTEIBHBIX MOAXO0IO0B.
CexBeHnnpoBanue ciaenymouero nokojenuss (NGS) — rpyrmmna BbICOKOIPOU3BOIUTEIBHBIX METOI0B
onpeneneHus: HykiaeotuaHou nocnenoBarensHoctu JJHK u PHK.

Ctpecc — COBOKYMHOCTh HECHEHU(UUECKUX aJanTallMOHHBIX PEaKIMi OpraHM3Ma Ha BO3JICUCTBHUE
pa3IMYHBIX HEOMarompusTHHIX (HPaKTOPOB-CTPECCOPOB, HAPYIIAIONIMX €ro TOMEOocTas, a TaKxke
COOTBETCTBYIOLIEE COCTOSHUE OPraHU3Ma B LIEJIOM.

TpaHcKpUMNITOMHKAa — BBICOKONPOU3BOJUTENbHbIE METO/AbI, pa3paboTaHHblE s H3Y4EHUs
coBOKYNHOCTH BceX PHK-TpaHCKpUIITOB KJIETKH, TKAHU WJIA OPraHu3Ma.

TpanckpunuuoHHbie GakTopsl — Oenku, KOHTpoiupyroue nporecc cuaresa PHK na matpune
JIHK nyrém cBsa3biBanus co crienuduyunbiMu yuactkamu JJTHK.

@OUTOrOpMOHbI — OOBIYHO HHU3KOMOJIEKYJISIPHbIE OpPraHUYECKHE COEJUHEHUs, BbIpaOaThbIBacMble
PACTEHMSIMU U BBIIOJHSIOLIUE PETYISITOPHBIE (YHKIUU.

duTonaToreH — 3KOJIOTMYECKHH (akTop (Yamle BCEro HPUHAMISKAIIMH K KUBOW IMPHUPOJE),

00ycCII0BIMBaIOIINNA OOJIE3HN PACTEHUM.

13. OCOBEHHOCTHU PEAJIM3ALIUU JUCHUTIJIMHBI AJ151 UTHBAJIMAOB U JINL
C O'PAHUYEHHBIMH BO3MOXHOCTAMMU 3/10POBbA

B cootBeTcTBHM ¢ MeTOMYECKMMHU peKoMeHaanussMu MunoOpHayku P® (ytB. 8 anpens 2014
r. No AK-44/05BH) B Kypce mpeanojaraercsi UCIoab30BaTh COIUAIBLHO-aKTUBHBIE U PEQIICKCUBHbBIC
MeTOAbl 00y4YeHMs, TEXHOJIOTUM COLMOKYJIbTYpHOU pealbmintanuu odOyuarommxcs ¢ OB3 ¢ nensto
OKa3aHHUs OMOIIH B YCTAHOBJICHUH MOJTHOLUEHHBIX MEKIMYHOCTHBIX OTHOIIEHHH.

OOydeHue ULl ¢ OrpaHMYCHHBIMH BO3MOXXHOCTSIMHU 370POBBSI OCYILECTBIISETCS C Yy4eTOM
WHAUBUAYAJIbHBIX TMCUXO(QU3NYECKMX OCOOEHHOCTEH, a Jii MHBAJIUJOB TAaKXKE B COOTBETCTBUHU C
WH/IMBUYaJIbHOW IPOrpaMMoil peabuinTaiy HHBAIUAA.

Jasi Jui ¢ HapyuleHMeM CJIyXa BO3MOXKHO TMPEIOCTaBlICHHE HWH(OpPMallUM BHU3YaJIbHO
(KpaTKMi KOHCHEKT JIeKIMHA, OCHOBHAs W JIONOJIHUTENbHAs JMTeparypa), Ha JIEKIHOHHBIX H
MPAKTUYECKUX 3aHITHUSIX JOIYCKAaeTCsl MPUCYTCTBUE ACCUCTEHTA, a TaK e, CypAONEepeBOJYUKOB U
TU(IOCYPIOTIEPEBOAUHKOB.

OneHka 3HaHWM CTYAEHTOB Ha TNPAKTUYECKUX 3aHATUSAX OCYIIECTBISETCS Ha OCHOBE
IIMCbMEHHBIX KOHCIIEKTOB OTBETOB Ha BOIIPOCHI, INCbMEHHO BBIITOJIHEHHBIX MPAaKTUUECKUX 3a/1aHUH.
Jokian Tak e MoKeT OBITh NMpeAocTaBieH B NMUChbMEHHOW (opme (B Buae pedepara), mpu 3TOM
TpeOOBaHUS K COJEPKAHUIO OCTAIOTCS TEMH K€, a TPeOOBaHUSA K KAaueCTBY M3JIOKEHHs MaTepuaia
(TOHATHOCTh, Ka4yecTBO pEYH, B3aMMOJEWCTBHE C ayOUTOpHe M T. 1) 3aMEHSIOTCA Ha
COOTBETCTBYIOIIME TpeOOBaHUs, MPEAbSABIsIEMble K NMUCbMEHHBIM paboTaM (KauecTBO 0o(pOpMIICHUS
TEKCTa U CIHCKA JIUTEPaTyphl, FPAMOTHOCTh, HAJTMYHE WILTIOCTPALIMOHHBIX MaTepHaJIOB U T.1.)

C y4eTroM COCTOSHHUS 3/I0pOBbsI IPOCMOTP KHMHO(WIbMA C IMOCIEAYIOIIMM aHAIU30M MOXET OBbITh
IIPOBEJIEH JIoMa (Harpumep, Ipu He0OXOIMMOCTH JIOTIOTHU-TEIbHON 3BYKOYCHUIIMBAIOLIEH anmapaTypsl
(HaymHHKHM)). B Takom ciydae CTYAEHT NpEeAOCTaBISET MUCHbMEHHBIM aHalu3, COOTBETCTBYIOIIMNA
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HPEIbBIAEMbIM TPEOOBAHUSIM.

[TpomexxyTouHasi aTTecTalys Ui JIMI C HApyLIICHUSAMHU CIyXa HMPOBOIUTCS B NMHUCHMEHHOMN
dbopme, MpH ITOM HCHOJB3YIOTCS OOIIHMe KPUTEpUHM OICHWBaHUA. [Ipu HEOOXOIUMOCTH, BpeMs
MOJTOTOBKH Ha 3a4€Te MOXKET OBITh YBEIMUYCHO.

JUisd I ¢ HapylleHMeM 3peHMs JIOIYCKaeTcs ayIuallbHOe IpeNocTaBiieHue MH(OpManuu
(HampuMep, ¢ UCIOIB30BAHUEM IIPOTPAMM-CHHTE3aTOPOB PEUH), a TaK )K€ UCIOJIH30BAHUE HA JICKLIUAX
3BYKO3alMChIBAIOIUX YCTPOUCTB (AMKTOQOHOB M T.A.). JlomyckaeTcsi NMPUCYTCTBUE Ha 3aHATHUAX
accHUCTeHTa (TIOMOIIHKKA), OKa3bIBAIOIIEr0 00YJYaroIUMCs HEOOXOUMYIO TEXHUYECKYIO TOMOIIIb.
OneHka 3HaHMHA CTYJEHTOB Ha CEMMHAPCKHX 3aHATUSAX OCYIIECTBISIETCS B YCT-HOH (opme (kak
OTBETHl Ha BOIIPOCHI, TaK M MpakTHueckue 3aganus). [Ipy HeoOxoaumocTu aHanu3a (UIbMa MOKET
ObITh 3aMEHEH ONHCAaHHEM CUTYallMl MEXITHUYECKOTO B3aMMOJCHCTBHUS (HA OCHOBE OIBITA
PECIIOHJIEHTa, XYJOXKECTBEHHOM JMUTepa-Typbl H T.[.), I[O3BOJIIOUIMM OLEHUTh CTENEHb
c(OPMHPOBAHHOCTH  HABBIKOB  BIQJCHUS METOJAMM aHalIM3a M BBIABICHHUA  CIECHUPUKA
(YHKLMOHUPOBAHUS M PA3BUTHUSA IICUXUKH, MO3BOJSIOIIMMHU YYUTBHIBATH BIIMSHUE STHUYECKHUX
¢dakTopoB. [lpu mnpoBe-ACHWM MPOMEKYTOUYHOM aTTeCTalMy JUId JUI C HApyUICHHEM 3pEHHS
TECTUPOBAHUE MOXKET ObITh 3aMEHEHO Ha YCTHOE COOECE]0BaHUE 110 BOIIPOCAM.

Jluua ¢ HapyumieHMsSIMH OINOPHO-IBHUIaTeJbHOI0 anmapara HE HYXIAIOTCI B OCOOBIX
dopmax mperocTaBieHUsT y4yeOHbIX MarepuanoB. OIHAKO, C YY4ETOM COCTOSHHMS 3/10POBbsSl 4YacTb
3aHATHH MOXET ObITh peann30BaHa AUCTAaHUMOHHO (mpu mnomomu cetu «MHTepHer»). Tak, npu
HEBO3MOXXHOCTHU TIOCEIEHHsI JIEKIIMOHHOTO 3aHATHS CTYAEHT MOXKET BOCIOJb30BATHCSA KpPATKUM
KOHCIIEKTOM JICKIIHH.

[Ipy HEBO3MOXXHOCTH TOCELICHUsS] NPAKTUYECKOI'O 3aHATHUS CTYAEHT JOJDKEH IpeloCTaBUTh
MUCHMEHHBIA KOHCIIEKT OTBETOB Ha BOIPOCHI, MUCHbMEHHO BBIMOJIHEHHOE PAKTUIECKOE 3aJaHHeE.
Jloknan Tak e MOXeT ObITh IpefocTaBlieH B MUCbMEHHOW (opme (B Buae pedepara), mpu 3ToM
TpeOOBaHUS K COJCPKAHUIO OCTAIOTCS TEMH K€, a TPeOOBaHUS K KAadeCTBY M3JIOKEHHS MaTepualia
(MOHATHOCTb, KauecTBO pe4M, B3aUMOJEHCTBUE C ayquTopued M T. J) 3aMEHSIOTCAd Ha
COOTBETCTBYIOIIME TPeOOBaHUS, MPEABABISIEMble K NMUCbMEHHBIM paboTaM (KauecTBO O(hOpMIICHUS
TEKCTa U CIMCKA JIUTEPATYPhl, IPAMOTHOCTb, HAJIMUKE WIUTFOCTPALIMOHHBIX MaTEPUAJIOB U T.1.).

[TpomexxyTouHasi aTTecTanysl Ui JIMI C HapyLICHUSMH OIOPHO-IBUTATEIBHOTO arrapara
OPOBOJIUTCS Ha OOIIMX OCHOBAaHUAX, HpPU HEOOXOAMMOCTH HpOLEaypa 3aueTa MOXKET ObITbh
peann30BaHa JUCTAHIIMOHHO (HampuMep, pH MOMOIIM nporpammel Skype).

JlJis 3TOTO 1O TOrOBOPEHHOCTHU C MPENOAaBaTENIEM CTYIAEHT B ONPEIENCHHOE BPEMS BBIXOIHUT
Ha CBA3b IS IPOBENICHUS MPOLIEypHl 3aueTa. B TakoM ciyyae 3a-ueT ciaercs B Buje coOece10BaHus
no BompocaMm (cM. (opMbl HpoBeneHUs MPOMEKYTOUHOM aTTecTaluu Ui JIUI ¢ HapYIICHUSIMHU
3peHwust). Borpoc u mpakTuyeckoe 3a1aHue BRIOUPAIOTCS CAaMHUM MPETOIaBaTENIEM.

HpI/IMeLIaHI/IGI q)OHJII)I OICHOYHBIX CPEACTB, BKIIOYAIOMIUMC TUIIOBBIC 3aJaHUAd W MCETOJbI OLICHKH,

KPpUTEPUU OLIEHMBAHMS, MO3BOJSIOIINE OLEHUTHh pPE3yJdbTaTbl OCBOEHUS JaHHOW JIUCLUILIMHBI
obyuarontumucs ¢ OB3 moryTt Bxoauts B coctaB PII]] Ha mpaBax OTAEIBHOTO JOKYMEHTA.
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