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1. HammeHnoBaHue JUCHUININHBI

Bruoxumust 1 GU3NOIOTHS YCTOHUYNBOCTH paCTEHUI

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucrumiimHa BXOJIUT B BApUaTUBHYIO YacTh biioka « b.1 » oO0pa3oBaTenbHON MpOrpaMMBbI IO HaITPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue noarorosku: 06.03.01 buosorus

HaIpaBJIEHHOCTh JKCIIEPUMEHTAIbHASI OUOIOTHS



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHUs AMCHUIUIMHGI BHOXMMHSA U GU3HOJIOTHSA YCTOHYHBOCTH PACTEHU y
00y4aroImerocs T0JHKHbI OBITH CPOPMUPOBAHBI CIIEAYIOINE KOMITETEHIIUH:

06.03.01 buosorus (HarmpaBIEHHOCTH : DKCIEPUMEHTAIbHAS OMOJIOTHS)
ITK.2 Cnoco0eH K UCIO0Ib30BaHUIO B TPO(ECCHOHATILHOM JACSITEIIBHOCTA COBPEMEHHBIX METO/IOB
UCCIIETOBAHUS )KUBBIX CUCTEM

Nuaukaropsl
IIK.2.2 mpuMeHseT IUTOJIOTHYeCKue, (U3HOIOTUIECKHUE, aHATOMUYECKUE, MOP(POIOTHIESCKHUE METOTBI
UCCIIEIOBaHMM B MPO(ecCHOHAIbHOM 1eATeIbHOCTH



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpasjieHue moaAroroBKu

06.03.01 buonorus (HanpaBIeHHOCTh: DKCIIEpUMEHTAIbHAsE OMOJIOTHS)

dopma o0yuenus

(ak.uac.)

OuHas
NeNe TpumecTpoB, 10
BbIJIeJIEHHBIX J1JI5l U3y4YeHUsl
AUCHUTLINHBI
O0beM TMCUMILINHEI (3.€.) 3
O0beM TMCUMILINHBI (aAK.4aC.) 108
KonTakTHas padora ¢ 42
npemnojaasareseM (ak.4ac.),
B TOM YHCJIE:
IIpoBenenue JJeKIHOHHBIX 14
3aHATHH
IIpoBeneHne NpakKTHYECKHUX 28
3aHATHI, CEMMHAPOB
CamocTrosiTesbHast padoTa 66

@®opMbI TEKYLLIET0 KOHTPOJISI

HroroBoe koHTposbHOE MepomnpusTue (1)
[TucemenHO€ KOHTPOJIBHOE MeponpusTue (3)

DopMbI IPOMEKYTOUHOM
arrecTaumu

Ok3ameH (10 Tpumectp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

buoxumus n Gu3noI0rus yCTOMYMBOCTH PACTEHH I

OcHOBHbIE MOHATHS M MPO0JeMbl OMOXUMHMHU U (PU3NOJIOTHH YCTOMYUBOCTH PaCcTeHU
[Tonstue crpecca. @usnomnorus crpecca. OOIUTHOCTH OTBETHBIX PEAKIUH Y )KMBOTHBIX U PACTEHUH.
XapakTepHucTrKa cTpeccopoB. MexaHu3MbI CTpecca Ha KIIETOYHOM U OPTraHU3MEHHOM U MOMYJISITMOHHOM
ypoBHsX. CII0)KHOCTh ¥ HEOJTHO3HAYHOCTh XapaKTepa 3alIUTHO-TIPUCTIOCOOUTETHHBIX PEAKITHH K
abuotnueckum dakropam. Tunsl noBpexaeHuil. Crennduaeckue u HecnenupuIecKue peaxiuu.
Bocnpusitue pacteHrnssMU BHEITHETO CUTHANA (PELEenTOphl, conpshkeHHbIe ¢ G-0enKkamMu, perenTopsl,
acCOIIMMPOBaHHBIE C (pepMEHTaMU, PELIENITOPHI - HOHHBIE KaHAJIbI).
CriocoObI mepeaun CUrHaga B TeHOM pacTeHuH (Iepeada CUrHaja ¢ TOMOIIBI0 TOPMOHOB, MECCEHKEPHBIE
CUCTEMBI, Tepeiava curHaia myreM GochopruimpoBaHus OEIKOB, POJIb MPOIYKTOB KaTadoIm3Ma).
['enetnyeckas perymsius KI€TOYHOTO 0TBeTa (YPOBEHb TPAHCKPUIIIIUHU, YPOBEHb TPAHCISIIUHU, YPOBEHD 3PEIIbIX
OCIIKOB).

YCcToi4YuBOCTh PACTEHUH K A0MOTHYECKUM CTPeccopam

3acyxoycTOHYHBOCTH PACTEHH I
®u3HnoNorKs 3aCyX0yCTOHUYNBOCTH, TOHATUE 3aCYXH, BOJHOTO Ae(UIIUTA. DKOJIOT0-(hHU3H0IOTHIECKHUE TPYTIIIBI
pacTeHuii 3acynunBoi 30Hb1. 3akoH B.P. 3aneHckoro. ®u3nonoro-0MoXuMUIECKHEe OTBETHBIC PEaKIIUU
pacTeHui Ha AeicTBUE 3acyxu. bopb0a ¢ 3acyxoil. 3akanBaHue pacCTCHUH.

KapoycToiiuyuBOCTH
TemnepaTypHbie TpaHHIIbl )KU3HEACATEILHOCTH OpraHiu3MoB. OCHOBHBIE TPUUMHBI OBPEXKICHUS U THOENN
pacTeHuii OT IEHCTBUS BHICOKON TeMIepaTyphl. SIBJIeHHE TEIIOBOM 3aKanKu. (PU3HOIOTHYECKUE METOIbI
OTIpe/ieNICHUs )KapOyCTOMUUBOCTH pacTeHuit. PaboTsl B.S1. Anekcanaposa

X0/1010- 1 MOP0O30YCTOHYNBOCTH
CyIIHOCTb X0JI0I0OCTOMKOCTH M OCHOBHbIE IPUYUHBI THOETIN OPTaHU3MOB IIPH JIEHCTBUU HU3KHUX
MOJIOKUTENBHBIX TemrnepaTyp. Hapyienus B oOMeHe pu JeiicTBUH TeMIiepaTypHoro gakropa.
DU3MOIOTNYECKUE MEXAHNU3MbI IOBPEXACHUN OT HU3KUX TemIiepaTyp. MeTo bl OBBIIIEHUS
XO0JIOJIOYCTOMYHBOCTH.
OU3M0I0rNYeCKUE OCHOBBI MOPO30ycToitunBoCcTH pactenuid. [Ipencrasnenust H.A.MakcumoBa 06
00e3BOKUBAHUU KJIETOK IO JEHCTBUEM OTpUIIaTEIbHON TeMnepatypbl. Ponb 6enkoB, 3HaueHHe
CyAb(QTUAPMWIBHBIX U JUCYIb(GUIHBIX Ipyml. Ponb MemMOpaH B yCcTOMYMBOCTH KIIETOK. DU3HONIOTHYECKHE
ocHOBBI 3uMocToikocTU. PaboTtel M.U. Tymanoga. [Tokoii B mpobieme Mopo3oycTroitunBocth. [Ipotiecc
3aKaJIMBAHUS U METO]Ibl OLIEHKH YCTONYMBOCTH PACTEHUM K HU3KUM OTPULIATEJIbHBIM TEMIIepaTypam.

CoJ1eyCcTOHYHBOCTD
XapakTepucTHKa 3aCoJIeHHBIX M04YB. ["anoduTs! u rmuxkopuTsl. Knaccudukanys ratopuroB Mo TUILYy COJIEBOTO
obmena (1o I1.A. T'enkento). [Tonsitue coneycroitunBocTu. THIIBI CONEYCTONUYMBOCTH KYIbTYPHBIX PACTEHHIA.
Poct u pa3zButue rimmko¢puToB mpu 3aconeHun. ConeBoit 00OMeH pacTeHuil. AHATOMO-CTPYKTYPHbIE H3MEHEHUSI.
®u3n010r0-0MOXUMHUYECKHE U3MEHEHUS Y PACTEHUH NpU 3acoeHnU. MeXaHn3Mbl aianTaluy pacTeHuH K
3aCOJICHHI0. MeTOoIbl IMarHOCTUKHU COJICYCTOMYUBOCTH PACTEHUH.

YCTOHYMBOCTH PACTEHUH K TSKEJbIM MeTaJlJIaM
OOuue npeacraBiaeHus o Tskenblx Metaiax. [lytu noctymienuss TM B OKpyKaroIiyto Cpeay U B pacTeHHUSI.
HakormieHne u pacnpeneneHue TSKeNbIX METAUIOB B OpraHax, TKaHsAX U KileTkax pacteHui. Tokcuynocts TM
JUTSI PACTUTEIBHBIX OpraHn3MOB. OCHOBHBIE MEXaHU3MBI 3aIIUThI PACTEHUM OT AercTBUs TM.
'unepakkyMysius TSHKENIbIX METAJIIIOB PACTEHUSMHU M BO3MOKHOCTH UX MCITOJIB30BAHUS 111 BOCCTAHOBJICHUS



3arpA3HCHHBIX ITIOYB

OxncauTeSbHBIN cTpece
OcHosuble Tumbl ADK, nx oOpa3oBaHue u cBoiicTBa. DepMEeHTATHBHASL CUCTEMa aHTUOKCUIAHTHOM 3aIUTHI
(karanaza, mepokcuaasa, CynepoKCHIIMCMYyTa3a, IITyTaTHOHpeAyKTa3a). Hu3koMonekyisipHble KOMIOHEHTHI
CUCTEMBbI AHTHOKCHIAHTHON 3aIUThI pacTeHUH (aCKOPOMHOBAS KUCJIOTA, TIIyTaTHOH, MPOJIMH, KAPOTUHOUJIBI,
(hnaBoHOMIBI, TOKO(EPO, YOUXHUHOH).

YCcToiYNBOCTh pacTeHUil K OMOTHYECKHM CTpeccopam

YceTounBOCTh K HHPEKIMAM
XapakTepuCTHUKa OCHOBHBIX TPYIII OpraHU3MOB — BO30yauTenei Oonesznelt pacrenuit. Kiaccuduxanns
BO30yauTenei Oone3Hell pacteHuil. 3amuTa pacTeH!i OT NaToreHoB U putodaroB. MexaHU3Mbl YCTOWYMBOCTH
pacteHuii k puromaroreHaM. MeTOIbI 3aLIUTHI CETbCKOX03IHCTBEHHBIX KYIBTYp OT OOJIE3HEH.

Oo0mue u cnennduyeckne MeXaHU3Mbl YCTOHYMBOCTH pacTeHuii. SIBjieHHe 3aKaIMBAHUA
Tunsl yHUBEpcaIbHBIX MEXaHU3MOB a/IallTallui: CTPECC-UHIYIIUPOBAHHOE HOBOOOPA30BaHUE MAaKPOMOJIEKYJ C
3alIUTHBIMU CBOMCTBaMH, CHHTE3 COBMECTHMBIX OCMOJUTOB C MHOKECTBEHHBIMU MTPOTEKTOPHBIMH (DYHKITUSIMU
Y aHTUOKCHJIAHTHBIE cucTeMsbl. JIBe (a3bl ajantanuu (CTpecc-peakiuy 1 ClieUaaTu3upoBaHHON afanTaluu) u
ux Ouosiornyeckue QyHKITUH.
Wuayxkuus reHos 6enkos terwioBoro moka (bTI). O6mue gpynkuun BTI. Cemeiictea BT (BTII-100,
BTII-90, BTII-60, Huzkomonekyspuabie bTII).
YOUKBUTHHBI. JKcIIpeccusi TeHOB yOUKBUTUHOB. DyHKIMY yOUKBUTHHOB B YCIOBUSAX ACHCTBUS THIIEPTEPMUU U
JPYTUX CTPECCOPOB.
WNunykuust renoB u 6enkoB BoaHoro aedunura: LEA-0enkoB, mpoTeas, manepoHOB U MHTHOUTOPOB MPOTEa3s.
OyHKIMH 3TUX OEJNKOB
WNunykuus ABK-3aBucumMbix 1 ABK-He3aBUCHUMBIX T€HOB BOJHBIM JEHUITUTOM.
Cuntes antupusabix 6enkoB (ADD, ux ¢pynkunu. CHHTE3 CTPECCOPHBIX OEIKOB X0JI0J0BOTO OTBETA
(COR-6enkoB). OcobeHHOCTH T€HOB 3TUX OenKoB. Perynstopnas poib Tpanc-paktopa CBF 1/ Cunres
MOJICKYJISIpHBIX manepoHoB — roMosioroB bTI-90 u BTII-70. Perynsuus skcnipeccun reHoB COR-6enkoB.
Perynsauus reHoB ycroitunBoct k NaCl.
Okcnpeccus reHoB SOS-ytu (SOS 1, SOS 2, SOS 3 — rensl). Ponb BHyTpukiierounoro Ca+2. Mnaykuus reHa
Na-AT®a3e1 (ENA 1) npu HU3KHX U BBICOKUX KOHIIEHTpAIUSIX COJIEH B cpelie.
XapakTepucTuKa MPOTEKTOPOB U OCMOJIUTOB (MOHOCAXapUI0B, AMUHOKHUCIIOT, MOJHAMHHOB).
MynbTU(yHKIIMOHAIBHAS POJIb MPOJIMHA. MeXaHU3MBbI 3aIlyCKa CHHTEe3a HU3KOMOJIEKYJIIPHBIX IPOTEKTOPOB.
Peanusarus 6nonorunueckux ¢pynkiuit HMII Ha pa3HBIX 3Tanax ajanTarfim.
[TonsiTue kpocc-aganTauuu (nepekpecTHoi). MizMenenue ycToiunBOCTH pacTeHUN IpU KOMOMHUPOBAaHHOM
JEUCTBUU CTPECCOPOB: BHICOKOM M HU3KOM TEMIEPATyphl, BBICOKOW, HU3KOH TEMIIEpaTyphl U 3aCOJICHU,
3aKaJMBAIOIMX TEMIEpPaTyp U TKENIbIX MeTaioB. Crieruduueckue 1 Heceun(puieckue peakliuy B
npoleccax nepekpectHoil anantanuu. [Ipaktnyeckoe 3HaU€HUE ME3AHU3MOB KPOCC-a1alTalliy.

HTorosoe KOHTPOJBHOC MEPOIIPUATHE



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. Ky3nernos, B. B. ®usnonorus pactenuii B 2 1. Tom 1 : yueOHHK a1 akajeMudeckoro 6akanaspuara / B. B.
Kysnenos, I'. A. JImurpueBa. — 4-¢ u3f., nepepad. u qon. — Mocksa : 3narensctBo FOpaiit, 2019. — 437 c.
— (bakanaBp. Akanemuueckuit Kypc). — ISBN 978-5-534-01711-3. — Tekcrt : anexrponssrii / ObC FOpait
[caiit]. https://urait.ru/bcode/431927

2. Ky3nenos, B. B. ®usnonorus pacrenuii B 2 T. Tom 2 : yueOHUK AJ1s1 akaeMuueckoro 6akanaspuara / B. B.
Kysnenos, I'. A. JImutpueBa. — 4-e uzz., nepepad. u gjon. — Mocksa : U3narensctBo FOpaiit, 2019. — 459 c.
— (bakanaBp. Akanemuueckuii Kypc). — ISBN 978-5-534-01713-7. — Tekcrt : anextponHsii / ObC FOpait
[caiiT]. https://urait.ru/bcode/434095

3. YCTOWYMBOCTh PACTeHU K XHMHUYECKOMY 3arpsi3HEHUIO: y4e0HOE MTOCOOHE sl CTYICHTOB OUOJIOTHYECKOTO
¢bakynpTeTa, 00yJaroUMXcs 0 MarucTepckum rnporpammam ""®@uznonorus pacrenuit" u "dusnonorus u
o6uoxumus pacrenuil"/MunucrepcTBo oOpa3oBanus u Hayku Poccuiickoit @enepanun, [lepmckuit
rocyaapcTBeHHbIi yHuBepcuTet.-Ilepmp,2010, ISBN 978-5-7944-1549-0.-1502.-bubnuorp.: c. 145-150

JdomosHuTeIbHAS:

1. Yetnna O. A.,UyaunoBa JI. A. YuyeOHas npakTuka 1o (pu3nonoruu 1 0MOXUMUHU pacTeHuit:yueOHoe
nocobue/O. A. Ueruna, JI. A. Uyaunosa.-Ilepmp: IITTHNY,2019, ISBN 978-5-7944-3260-2.-88.-bubnuorp.: c.
85-86

2. ®u3H0IOTHs PACTEHUN: y4eOHUK I CTYIEHTOB BY30B, 00y4YaromuXcsl 10 OUOJIOrHYECKUM
cnermansHocTaM/H. 1. Anexuna [u np.] ; pen. U. I1. EpmakoB.-Mocksa: Akagemust,2005, ISBN 5-7695-1669-
0.-640.-bubauorp.: c. 620-624

3. YUynunona JI. A.,OpnoBa H. B. ®usnonorus ycToH4MBOCTH pacTeHUiA: yueOHOe mocodue k cnernkypey/Jl. A.
Yynunosa, H. B. Opnosa.-Ilepmpb,2006, ISBN 5-7944-0653-4.-124.-bubnuorp.: c¢. 120-121



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://fizrast.ru Onnaitn sHnuKIONEAUS "PU3NOJIOTUS paCTeHUIT"
10. Ilepeyenb uHPOPMAITUOHHBIX TEXHOJIOT U, NCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa3oBaTeJIbHOr0 MpoIecca Mo JMCUUIIHHE

OO6pa3oBarenbHbIii poriece Mo AuciurinHe buoxumus u ¢puznos0rus ycToiiuuBoOCTH pacTeHU
IperoiaraeT UCIOIb30BaHUE CIEAYIOLIETr0 MPOrpaMMHOI0 obecredeHus: U HH(OPMAIIMOHHBIX CIIPAaBOYHBIX
CHCTEM:

ITpe3eHTaroHHbIe MaTepUabl (CIaiabl 10 TEMaM JISKIIMOHHBIX U NPAKTUYECKUX 3aHATUI);

Hoctym B pesxxume on-line B DnekTpoHHY0 6nbanoTeunyto cucremy (ObC);

JlocTyn B 3JI€KTPOHHYIO HH(OPMALIMOHHO-00pa30BaTEIbHYIO CpPEy YHUBEPCUTETA.

TectupoBanue;

HHTEepHET-CepBUCHI U 3JIEKTPOHHBIE PECYPCHI (IIOMCKOBBIE CUCTEMBI, JIEKTPOHHAS IIOYTA)

[lepedeHb CBOOOTHO PACIIPOCTPAHIIEMOTO MPOTPAMMHOT0 00ECIIEYECHHS, HCIIOIB3yEMOTO B YIeOHOM IIpoIiecce:
OducHeiii naker Microsoft office

[Tporpamme! 1yt pabotsl ¢ pdf-¢aitnamu Foxit Reader u PDFCreator.

[TporpamMmsI Ut TPOCMOTpa U peakTupoBaHust LU poBeix n3o0paxenuit JPEGView unu FastStone Image
Viewer.

[Tporpamms! 1yt mpocMoTpa U pepaktupoBanust DjVu-gaitnos DjVuLibre nim WinDjView.

Mynstumeaua npourpsiBatens VLC unu KMPlayer.

CBoboausrii 6pay3ep Mozilla Firefox nunu Google Chrome.

HpI/I OCBOCHHH MaTcpHraia U BbIITIOJTHCHHUA 33)13HHI71 10 JUCHUITIIMHC PEKOMEHAYCTCA NCITI0JIb30BAHHUE
MaTepuasoB, pa3MemeHHbIX B JImunbix kabuHeTax ooyuatomuxcsi ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu AMCTaHIIMOHHOMN paOOThI U IPOBEICHUH 3aHATUI B pEXKUME OHJIAWH MOTYT
MCTIOJIb30BAThCS:

cuctema BHIcoKoH(epeHIICBsA3H Ha ocHOBE Tuiatdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopast moaIepKuBaeT BO3MOKHOCTh HCIIOJIb30BAHHUS
TEKCTOBBIX MaTEPUAIOB U MPE3CHTAIINH, ayJHO- U BUJCOKOHTEHT, a TaK )K€ TECThI, IPOBEPSEMbIC 3a1aHMUs,
3aJaHus Ul COBMECTHOM palboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepuaJIbHO-TEeXHUYECKOI 0a3bl, HEOOXOAMMOI JJIfl OCYIIeCTBICHUSA
00pa30BaTeJbHOIO MPOLECcCa MO JUCUUILIHHE

Aynautopusi, OCHAIIIEHHAs MPE3CHTAIMOHHON TEXHUKOH (IPOEKTOP, SIKpaH, KOMITBIOTEP/HOYTOYK) C
COOTBETCTBYIOIIMM IIPOrPaMMHBIM 00€CII€YEHHEM, MEIOBOH (1) WJIM MapKEPHOM TOCKOM.

Texyuuii KOHTPOJIb IPOBOAUTCS B Ay IUTOPUH, OCHAIIIEHHOHN NMPE3eHTAllMOHHON TEXHUKOM (IIPOEKTOP, IKpaH,
KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM IIPOTPAMMHEIM 00ECTICUEHUEM, METIOBOH (¥) WIIH MapKepHOH
JOCKOM.

['pynmoBblie (MHANBUAYATbHBIE) KOHCYJIBTAIIUU MPOBOATCS B Ay IMTOPUU, OCHAIIIEHHON METOBOM () WK
MapKEpHOH JOCKOM.

CamocTosTenbHast paboTa MPOBOIUTCS B Ay JUTOPHUSIX ISl CAMOCTOSTENBHON pabOThI, OCHAIIEHHBIX
KOMITBIOTEPHON TEXHUKON C BO3MOYKHOCTBIO MOAKIIOUEHHUs K ceTH "MHTepHeT", 006ecredeHHbIX JOCTYIIOM B
ANEKTPOHHYIO0 HH(OPMALIMOHHO-00pa30BaTENbHYIO Cpey YHUBEPCUTETA.

[Tomemenust Hayunoi 6ubmmorexku [ITHNUY.



[Tomemenus Hayanoi 6uomuorexku [ITHUY mist oGecnieuenust caMoCTOSITEIbHON PaboThl 00yYarOIIMXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kop.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMIIBIOTEPA C
JOCTYTIOM K JIOKaJIbHOU U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. UnTanpHbIN 3aJ1 TYMaHUTAPHOMW JIUTEPATypPhl, KOpIIL. 2, aya. 418. O6opyaoBaH 7 nepcoOHAIbHBIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

3. YuTanbHbIN 3a11 €CTECTBEHHOU IUTEpaTyphl, Kopi.6, aya. 107a. O6opyaoBaH 5 nepcoHaIbHbIMU
KOMIIBIOTEPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM JHUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 nepcoHaIbHBIM KOMIIBIOTEPOM C
JIOCTYTIOM K JIOKQJIbHOM U T7100aIbHON KOMIIBIOTEPHBIM CETSIM.

5. bubnmnoreka ropuanyeckoro ¢akynpTera, Kopn.9, ayn. 4. O6opyaosana 11 nepcoHambHBIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH M I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

6. UuranbHblii 3a1 reorpaduyeckoro gaxyiabTera, Kopi.8, aya. 419. O6opyaoBaH 6 nepcoHaIbHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00AIbHOM KOMIIBIOTEPHBIM CETSM.

Bce koMmbloTephl, yCTAaHOBIICHHBIE B TIOMEIICHUAX HAYYHONH OMOIMOTEKH, OCHAIICHBI CIIETYIOIIUM
MIPOrPaMMHBIM 0OecTIeYeHHEM:

Omneparmonnas cuctema ALT Linux;

Oducnpii maket Libreoffice.

CnpasouHo-npaBoBas cucteMa «Koncynbrantllmtocy



@oHabI OLICHOYHBIX CPEACTB I ATTECTALMH 110 JUCHHUIIHHE
buoxumus u pusnoIorus yCTOM4YMBOCTH PACTCHUM

I[lnannpyembie pe3yabTaThl 00y4eHHsl 0 TUCHUILINHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

MK.2
Crnoco0eH K UCNnoJIb30BAHUIO B IPO(eCCHOHAIBLHOM eI TeJIbHOCTH COBPEMEHHBIX METO0B
HCCJICA0BAHNA KMBBIX CHCTEM
KoMmnerenuus IlnanupyemMsble pe3yJibTaThl Kpurtepun oneHnBanus pe3yJibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
IIK.2.2 3HATD ¢usunonoruueckue u HeynosiierBopureJ
MIPUMEHSET OMOXMMHYECKHUE MEXaHU3MbI He 3HaeT ocHOBHBIE CTpeccoBbIe (DaKTOPHI
LUTOJIOTUYECKHE, YCTOWYMBOCTHU pacTEHUH K pacTeHui, IBOJIIOIIMOHHBIE aJaNTAllui K HUM
(bu3HOTIOTUYECKHE, a0MOTHYECKUM M OMOTHYECKMM | PACTEHUH, BIUSHUE CTpeEccopa Ha
aHATOMUYECKHE, crpeccopam. YMETD packpsiBats| (GH3HOJOIHYECKHE NPOLIECCHI, KIETOYHBIE U
Mopdoormnueckue KJIETOYHBIE U MOJIEKYJISIPHBIE MOJIEKYJISIpHBIE MEXaHU3MBI aJalTallun
METO/Ibl UCCIIEJOBAaHUN B | MEXaHU3MBI aIalTallii PaCTCHHI | PACTEHUH K CTPECCOBBIM (PakTOpaM, CriocoObl
npodeccuoHaTBLHON K CTPECCOBBIM (haKTOpam. MOBBILIEHUS] YCTOMYUBOCTH PACTEHUH K
JIEATEIIbHOCTH BJIAAETDH cnoco6amu JIEUCTBUIO CTPECCOBBIX (PAKTOPOB

MOBBIIICHUS YCTOMYMBOCTH
pacTeHuil K IEUCTBUIO
CTPECCOBBIX (haKTOPOB

YnoBaerBopurTeabH
@®parMeHTapHO 3HAET OCHOBHBIE CTPECCOBBIE
(akTOpbI pacTEHUI, IBOJIIOLIMOHHBIE aJaNTalluN
K HUM PAcCTEHHI, BIUSHHUE CTPECCOpPA HA
(U3MOTIOTHYECKUE MTPOLIECCHI, KIIETOYHBIE U
MOJIEKYJISIPHBIE MEXAHU3MBI aJalTalluu
pacTeHui K CTpecCOBBIM (pakTopam, criocoObl
MOBBILIEHUS YCTOMYMBOCTH PACTEHUH K
JEWCTBUIO CTPECCOBBIX (PAKTOPOB

Xopouo
3HaeT ¢ HeOoIbIIMMHU IPOOETaMi OCHOBHBIE
CTpeccoBble (PaKTOPbl PACTCHUH,
IBOJIIOLIMOHHBIE aJaNTalluy K HUM PacTEHU,
BJIMSIHHAE CTpeccopa Ha (PU3HOJIOTHYECKUE
MPOLIECCHI, KJIETOUYHBIE U MOJIEKYJISIPHBIE
MEXaHU3MBbI aJJalTalluy PACTEHHUM K
CTPECCOBBIM (DaKTOpaM, CITIOCOOBI TTOBBIIIEHHUS
YCTOMYMBOCTH PACTEHUM K ICHCTBUIO
CTPECCOBBIX (PaKTOPOB

OT1iu4HO
3HaeT OCHOBHBIE CTPECCOBBIE (PAKTOPHI
pacTeHui, IBOJIFOLIMOHHBIE aJaNTAallui K HUM
pacTeHui, BIUSAHUE CTPECCOopa Ha
(bu3noIOruYecKre NpPoUEeCChl, KIETOUHbIE U
MOJIEKYJISIPHbIE MEXAaHU3MBbI aJJalTalluu
pacTeHui K CTpecCOBBIM (pakTopam, CriocoObI
MIOBBIIICHNS YCTOMYMBOCTH PACTEHUN K




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OT1ian4Ho
JCHCTBHUIO CTPECCOBBIX (PAKTOPOB




OueHo4YHbIE CPEACTBA TEKYHIET0 KOHTPOJIS U MIPOMEKYTOYHOM aTTecTalun
Cxema gocTaBku ;. ba3zoBas

Buja meponpusiTHs NPOMeKYTOYHON aTTeCTANMH ¢ DK3aMEH

Cnoco6 npoBeieHNsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanum : OlLieHKa M0 JUCHUIIIMHE B paMKax
MIPOMEKYTOUHOM aTTEeCTAIlH ONPELNIeTCS Ha OCHOBE 0a/ioB, HAOpaHHBIX 00YYarOIIMMCS Ha KOHTPOJIbHBIX
MEPOMPHUITUSX, TPOBOJIUMBIX B T€UEHHE YUYEOHOTO NIEpUO/Ia.

MaxkcuMajbHOe KoJn4decTBo 0amioB : 100

KonBepranusi 6a/U10B B 0TMETKH

«oTau4Ho» - ot 81 g0 100

«xopomo» - ot 61 no 80

«yJ0OBJIETBOPUTEJbHO» - 0T 44 1o 60
«HEeYI0BJIETBOPUTEIbHO» / «<He3a4TeHo» MeHee 44 Oaiia

Komnerenuus Meponpusitue KonTposnpyembie 3jieMeHTBI

(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
IIK.2.2 3acyX0yCTOMYUBOCTh OCHOBHBIEC TIOHATHSI ¥ TIPOOJIEMBI
IIPUMEHSET HUTOJOTNYECKHE, pacTeHui OMOXUMUH U (PU3UOJIOTUU YCTOWIHBOCTH
¢usnonoruyeckue, IucbsMeHHOEe KOHTPOJIbHOE | pacTeHUIl. OCHOBHBIE ATalbl
aHATOMUYECKHUC, MepornpusaTue (dbopMHpOBaHUs KJIETOYHOTO OTBETA Ha
MOP(OIOrYECKHE METOBI BO3JICHCTBHUE CTPECCOBOTO (hakTopa.
HCCIIE/0BAHNH B [Mepenaua u mpeoOpa3oBaHKe BHEITHUX

PO ecCHOHATbHOI AEATETPHOCTH CUTHAIIOB. XapaKTEPUCTHKA KOMITOHCHTOB

CUTHAJIbHOW TPAHCAYKIUU. Y POBHU
CUCTEMBI PEryJISIIUU y paCTeHUHN TIpH
CTPECCOBBIX BO3/IEUCTBUSAX.

I1K.2.2 Xonono- u Y CTONYMBOCTB PACTEHUM K 3aCyX€E U
IIPUMEHSET IUTOJIOTMYECKUE, MOPO030YyCTOHUYHUBOCTh MOBBIIIEHHBIM TEMIIEpaTypaM
¢usnonornyeckue, IucbMeHHOe KOHTPOJILHOE

dHAaTOMHNYCCKHUC, MeponpusaTne

MOp(}oTOrHUecKre METOIbI
HCCIIEIOBAHUH B
poeCCUOHATIBHOM IS TEILHOCTH

IIK.2.2 OKHCIIUTENBHBIN CTpecC Xo0J10710- U MOPO30YCTOMYUBOCTh
OPUMCHACT OUTOJIOTHYCCKHUC, IucbsMeHHOEe KOHTPOJILHOE | pacTeHuil. CoJIeyCcTONUYNBOCTh
buznonornyeckue, MeponpusiTiue

AHATOMHUYECKUE,

MOP(OJIIOTHIECKUE METOIBI
HCCIICIOBAHUH B
poeCCHOHAIBHON e TETLHOCTH




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI

MOP(OJIIOTHIECKUE METOIBI
HCCIICIOBAHUH B
PO eCCUOHAIBHON JEATETLHOCTH

(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
IIK.2.2 HtoroBoe KOHTpOJILHOE
MPUMEHSIET IUTOJIOTUYECKHE, MEPOIPUATHE
(usronornveckue, HNTorosoe KOHTpPOJIbHOE
aHaTOMUYECKHeE, MepOonpusiTHe

Cneunpukanusa MeponpusTHH TEKyIIero KOHTPOJISA

3acyxoycTOHYHBOCTH PaCTEeHH

[Ipo0mKUTETBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlMu: 2 yaca
VYcnoBus mpoBeeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATHE TPOMEKYTOUHON aTTecTauuu: 30
IIpoxoaHoii 6amn: 13

IToxa3aTeIu onleHUBAHUS Baaasl
[IpaBunbpHbIX 0TBETOB §81% 1N 30
Oonee
[IpaBunpHbIX 0TBETOB 61-80% 22
[IpaBunpHbIX 0TBETOB 41-60% 13
X0J1010- M1 MOPO30YCTONYHBOCTD
IIpoOmKUTENTBEHOCT IPOBENCHMS MEPOIIPUATHS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaeHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI
MaxkcuManbHbIi a1, BEICTABIIIEMBIH 32 MEPONIPUATUE POMEKYTOUHON aTTecTauuu: 20
[Tpoxonnoii 6asmn: 9
IToxa3aTeiu onleHUBAHUS Baaasl
bonee 81% npaBUIBHBIX OTBETOB 20
61-80% npaBUIIBHBIX OTBETOB 14
41-60% npaBUIBHBIX OTBETOB 9
OxmucaureabHbIN CTpece
[Ipo0mKUTENTBHOCTE IPOBEACHMS] MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 3 yaca
VYcnoBus mpoBeeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE POMEKYTOUHON aTTecTauuu: 20
[IpoxoaHoii 6ann: 9
IToxa3aTeIu onleHUBAHUS Baaasl
Bbonee 81% npaBUIBHBIX OTBETOB 20
61-80% npaBUIIBHBIX OTBETOB 14

41-60% npaBUIBHBIX OTBETOB




HToroBoe KOHTPOJIHLHOE MEPONIPUSITHE

[Tpo10IKUTETLHOCTD MTPOBEICHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTECTAIMK: 2 Yaca
Y coBUs TPOBEICHUS MEPOTIPUATHSA: B YACHI CAMOCTOSITEIbHON PadoThI
MaxkcuMaibHBIN 0aJi1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOM aTTecTanuu: 30
[Tpoxoxnoii 6amr: 13

IMoka3aTe/n oneHNBaHUS Banabr
bonee 81% npaBuibHbBIX 30
OTBETOB
61-80% npaBUIBHBIX OTBETOB 21
41-60% npaBUJIbHBIX OTBETOB 13




