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1. Heab U muIaHupyeMble pe3yJbTaThl 0CBOEeHUSI THUCIIUIIHHBI (MOYJIs1)

Llenbto OCBOCHHUSI AUCHUILIMHBI ABISETCS (JOPMUPOBAHUE CIIAYIOIIM X KOMITETEHIIUMN

— OIIK-1 — criocoben mpuMeHsTh 6a30BbIe 3HAHUS (DYHAAMEHTAIBHBIX PA3IesIOB HAYK O
3emMile, €CTECTBEHHO-HAYYHOIO M MaTeMaTH4yeCKOro LMKIOB IpPH PEIIeHUH 337ad B 0OJIacTH
HKOJIOTMH ¥ IIPUPOAOI0JIb30BAHUS.

Pesynbraramu OCBOEHUS IMCHMITIIUHBI SBJISIOTCS CIEAYIOLME UHANKATOPBI TOCTHKEHUS
KOMITETEHIINN

NOIIK-1.2. BeoisBaser o0umpe 3aKOHOMEPHOCTH PAa3BUTHS OKpYXAlOLIeW Cpembl,
COBPEMEHHBIE SKOJIOTHYECKHE MTPOOIIEMBI ¥ TIPOOIEMbI PallHOHAIBHOTO MTPHPOIOTIOIB30BAHUSI.

2. 3a1auu ocBOe HUS JUCHMUILINHDI

— OCBOUTb TCOPCTUYCCKUEC OCHOBBI MU OCHOBHBIC MCTOJbI (1)I/I3I/IOJ'IOI‘I/II/I PEryJIATOPHBIX
CUCTEM, IIPUMCHCHUEC ITOJTYYCHHBIX 3HAHWH 1 HAaBBIKOB B pEeHICHU N HpO(l)eCCI/IOHaJ'H)HBIX 3aj1a4,

— HAay4YUThCAd TPUMEHATh TOHSTUHHBIA ammapaT, aHaJIM3UPOBaTh M pa3pabaTbIBaTh
CIOCOOBI PETYNIALUM KU3HEACSITEIbHOCTH PACTEHUM JUIsl pEIIeHUs NpaKTUYeCKMX 3ajad
npodeccroHanbHON NeSTETbHOCTH.

3. MecTo iucuMniuHbl (MOAyJisl) B CTPYKTY pe 00pa30BaTe ibHOI MPor paMMbl

JucuunirHa oTHOCUTCS K 00s13aTeNbHON YacTh 00pa30BaTeIbHON MPOTPaMMBI.

4. Cemectp(bl) ocBOeHUA U popMa(bl) MPOMEKYTOUHOI aTTeCTAIMM MO TUCIUTLITHHE

CemecTp 5, 3K3aMeH.

5. BxoaHble Tpeﬁonaﬂml AJIsi OCBOCHUA TUCHHUITIJIMHBI

JI71st yCriemHOoro OCBOEHUS AUCHUIUIMHBI TPEOYIOTCS KOMITETeHIINH, cOPMHUPOBAHHbBIE B
X04€ OCBOCHHUA CICAYIOIMX JUCIHUIIINH: (I)I/I3I/IKa, HCOpPraHn4cCKkass XuMus, OHOXUMUS C
OCHOBaMHU MOJIEKYJISIPHON OMOJIOTHH, OMOJIOTHS.

6. SI3bIK peaju3anuu

Pycckuii.

7. O0beM QUCUMIIJIMHBI (MOTYJIs1)

OOmast TpyI0eMKOCTh JUCITUTLINHBI COCTaBIISET 3 3.€., 108 "uacoB, U3 KOTOPHIX:
— nexuuu: 18 u.;
— CEMUHApCKue 3aHATusA: 12 u.;
— mabopaTopHbie paboThI: 32 .
B ToM yucie npakrrnyeckas HoAroToBKa: 44 u.
OO0beM camocTosSITeTbHON PabOTHI CTYACHTA OMPeIeieH YYeOHBIM TIITaHOM.

8. Conepxanue AMCUMILIUHBI (MOYJIs1), CTPYKTY pHPOBAaHHOE 110 TeMaM

Tema 1. Beenenue. @u3n0IOTHS M1 OMOXUMUS PACTHUTEIIBHON KIETKA

1.1 Ilpenmer. OcHOBHBIE ATanbl pa3BuTUs (pusnonoruu pactenuit B Poccun u Tomckom
yHuBepcuTere. Ponb (u3nonoruu pacTeHuWid B pasBUTHH OMOJIOTHUECKON HAYKH W TIOJbEME
OPOAYKTUBHOCTU CEJIBCKOTO XO3SIHCTBA M MECTO (PM3MOJOIMM B CMEXKHBIX JUCLUILIMHAX.
Hepemennsie npo6iaeMbl U MEPCIIEKTUBBI JAIbHEHIIEro pa3BUTHS (PM3HOIOTUH PACTCHUM.

Oco0eHHOCTH OpraHM3alluM PAcTUTENIBHOW KIETKM U PAacTUTEIBHOIO OpraHu3Ma.
3HayeHue B TPAHCIOPTE HOHOB 3JEKTPOXMMHMUYECKOTO MOTeHIMana MeMOpaH. MoHHbIe Hacochl,
KaHaJIbl ¥ TPAHCIIOPTEPHI.

Tema 2. BogooOmeH pacteHuil.



2.1 Tlornomienue BOABI PacTUTENbHOM KIETKOM. OCMOC, BOJIHBIM MOTEHIMANa KIETKH,
TYprOpHOE€ U OCMOTHYECKOE JaBjcHHE. KoinuecTBO M COCTOSAHME BOJBl B TKaHSX PAacCTCHUM.
®dusnonornyeckas poiab Boasl. KopHesoe nasiienue. I'yrranus u «wiay» pacreHui. BiousHue
BHEIIHUX YCIOBHMM Ha BcachlBaHHWE BOJbI pacTeHHeM. COCTOSHUS BOJABI B MOYBE. 3HAUEHUE
MOYBEHHOU CTPYKTYpBI JUIsl BOJOCHAOXKEHUS paCTCHUH.

Tpancniupanusi U ee (U3NOJIIOTHYECKOe 3HAYCHHE. MeTOoIbl M3ydeHHs TPAHCIHUPALH.
KonnyecTBeHHnble moka3aTena, XapaKTepU3YIOIME MpOIecC TPAHCHUPAIMH: UHTEHCHUBHOCTD,
OPOAYKTUBHOCTh TPAHCIUPAUMK M  TPAHCIHPALMOHHBIA KO3(QPUIMEHT. YCTbUYHAs U
KYTUKYJSIpHAsl TpaHCIUpalms. YCThbUIA. YCTbUYHAs PETYIMpOBKa TpaHcnupanuu. BnusHue Ha
TPAHCIUPALUIO U €€ MPOJAYKTUBHOCTh BHEIIHUX YCIOBUN. MeXaHU3M MepeABUKEHUS BOIBI 1O
pacteHuo. TOK BOJBI 1O cocynaMm. BepXHuil U HMKHUM JBUTaTeny BOJHOrO Toka. HaTsokenue
BOJIbl B COCyJax, 3HAYCHUE MEXMOJIEKYISIPHOTO CUEIJIEHUS U IpaJueHTa MOTeHIMana BOIbl B
KIETKaX U TKaHSIX B TPAHCIIOPTE BOJIBI.

Tema 3. @oTOCHHTE3 paCTEHUH.

3.1 Ucropus oTkpsiTus GoTocuHTe3a. OCOOCHHOCTH CTPOCHHS JTUCTA U UX 3HAYCHHUE [T
nporeccoB (OTOCHHTE3a. XJIOPOIIacThl, X cTpoeHue. Kiaccu pukanus TMrMeHToB B paCTEHUU.
[IMrMeHThl XJIOPOIUIACTOB: XIOPO(UIUIBI, KapOTHHOUJIBI, (UKOOMIITHMHBL. OCOOEHHOCTH HX
cTpoeHus. Pusnyeckue CBOWCTBA MUITMEHTOB: PaCTBOPUMOCTb, CHEKTPhl MOMIOIIEHHUS,
¢nyopecuennusa. CTpyKTypHbIE M XUMHYECKHE CBOWCTBAa XJIOpo(uUIOB. 3HadeHue Juis
doTocHHTE3a pa3IMYHBIX YYACTKOB COJTHEYHOTO CIEKTpa (CEMHUHAP).

3.2 DddeKTUBHOCTh HCHOJIB30BaHUsS cBeTa B (oTOCHHTEe3e. KBaHTOBBIA BBIXOJ
dorocuntesa (pabotsl BapOypra u ap.). CoBpeMeHHbIe MpeACTaBICHUS 0 XUMHUYECKON MPUpoe
nporieccoB dorocuHTe3a. [lepBudnbie peaknnu GorocuHTEe3a. AKTUBAIMS XJI0PO (QHUIIIIA CBETOM.
OOpatumMble  OKHCIHUTEIbHO-BOCCTAHOBUTEIbHBIE  MpeBpalieHus  xiopoduiuia.  [[Be
doToxuMUYEeCKHEe TUTMEHTHBIE cUcTeMbl. L{nKinueckoe, HEUKINYECKOE U MCEBIOLMKINYECKOEe
dotoocpopunupoBanue. MOTOCUHTE3 KaK COUYETAHHUE CBETOBBIX U TEMHOBBIX XUMHUUYECKUX
peaxkiuii. [Ipoucxoxaenre kucmopoaa GorocuHTe3a. (JICKIHs)

3.3 Accummsiuus yranepoaa no tuny Cz, C4 u CAM y passeix pactenuil. IIpupona
NEpPBUYHBIX MNPOAYKTOB  (oTocuHTe3a. lcrmonp3oBaHWE pPaJUOAKTUBHBIX H30TONOB B
uccienoBaHusax no gorocuntesy. PoToapIxaHue, peaKkuu, MPOTEKAIOIE B TEPOKCHCOMAX.

KonuuecTBeHHble — mokasarenu — mpouecca  (OTOCHHTE3a:  MHTEHCUBHOCTH U
IPOAYKTHBHOCTh (poTOCHMHTE3a. MeTonpl MX OmpeleieHHs. 3aBHCHUMOCTb (JOTOCHHTE3a OT
BHEIIHUX YCIOBUM, a Takke OT BHYTPEHHUX OCOOCHHOCTEH U COCTOSHUS PACTCHUU.
KomneHncanmmonHnast Touka npu (OTOCHHTE3E U €€ 3aBUCHUMOCTh OT OMOJIOTHYECKMX CBOWCTB
opraHu3ma. ACCUMUJISILIMOHHOE YHCIO KaK XapaKTepUCTHKa ydacTus xjaopoduiia B
dorocunTeze. Ilyru moBwilleHHS U TPOAYKTUBHOCTH QorocuHTe3a. Kymnbrypa pacrteHuil B
YCIIOBHUSIX MCKYCCTBEHHOI'O OCBEIIEHMS (CBETOKYNbTypa). [IpoMbllTIEHHOE pacTEHUEBOICTBO.
[lepeaBukeHue acCUMUIISTOB B pacTeHUH. ATTparupyrolpe 30Hbl U LIEHTPbI, UX U3MEHEHHE B
OHTOICHE3€ PACTCHUM.

Tema 4. JIpixaHue pacTeHUM.

4.1 JIlpIxaHue KaK BEAYIMH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM MPOIIECC, €r0 pPOIb B
TKaHSAX 3€JE€HOTO0 pacTeHHs. Pa3BUTHE NpEACTAaBIEHHE O XMMHUYECKON CYIIHOCTH MPOLECCOB
IbpIXaHust U OpokeHUs. CBsi3b MEXIy IbIXaHueM Hu OpoxenueM. [mmkonm3, mukn Kpebca.
@depMeHTAaTUBHBIE CUCTEMBbl  JbIXaHUs. OKUCITUTENbHO-BOCCTAHOBUTEIBHBIN  MOTEHIIHAI
Pa3ITUYHBIX MEPEHOCUUKOB BOJOPOJA U 3JIEKTpOHA. TepMHHaNIbHBIE OKCHAa3bl. OCOOEHHOCTH
NEHTO3HOTO IMKIAa JAbIXaHWs. OHepreTuka npixaHus. OxucnurenbsHoe (ochopuarnpoBaHue.
3HaueHWE B JKU3HU PACTEHUU pa3IMUHBIX MyTed okucieHus cyocrpara. KoiamdecTBeHHBIE
MOKa3aTeNu JbIXaTeNIbHOTO Tra3oo0MeHa. MeToasl u3ydeHus JAblXaHus. JlpIXaTenbHBIN
k03 (puureHT. 3aBUCUMOCTb JbIXaHUSI OT OWOJIOTMYECKMX CBOMCTB OpraHu3Ma U YCIOBUM
pa3BUTHSL.



Tema 5. MuHepanbHO€ MUTaHUE PACTEHUM.

5.1 Teopernueckoe U MPAKTUYECKOE 3HAYEHUE U3YYECHUsI KOPHEBOIO MUTAHUS PAaCTEHU.
OCHOBHBIE JTaNbl Pa3BUTHUS yYEHUS O KOpHEBOM nuTaHuu. [loneBrie 1 mabopaTopHBIE METO/BI
M3y4eHHUs] BOIMPOCOB NMUTAHUS pACTeHUU. Makpo- U MHKpO3JIeMEHThl. PU3HOJIOTHYECKasE POJIb
MUHEpPAJIBHBIX 3JIEMEHTOB B PACTEHUH U HapYLIEHU s, BOZHUKAIOLME IPH OTCYTCTBUU OTAEIBHBIX
MUHEpAJIbHbIX 3JIeMEHTOB. [lomiolmieHrne pacTeHHEM 3JEMEHTOB MUHEPAIbHOTO MUTaHUS.
YcBoeHHE W MCTOYHUKUA a30Ta JJIs1 MUTAHUA BBICHIMX pacTeHUil. DOopMbl COCIMHEHMI a30Ta B
OoYBEe M MX HpeBpaiieHus. HuTpaTbl, aMMHauHble COJIM U OCOOCHHOCTH HMX HCIHOJIB30BaHMS
pa3IMYHBIMU pacTeHUussMH 1o paboram [IpsHuUNHMKOBA. A30THOE NHUTAHME pPACTEHUU B
3aBUCUMOCTH OT Xapakrepa nousbl. IIpeBpaliueHus a3zora NpU CUHTE3e OEIKOBBIX BEILECTB B
pacrenuu. [lepeamuHupoBanue u ero poib. [loTpedieHne MHUHEpaTbHBIX BEIIECTB Pa3HBIMHU
BM/IaMU PAacTEHUH B pa3IMyuHbIE IEPUO/IbI )KU3HU.

5.2 buoreoxumuueckue NpoBUHLMHU. Pu3HOIOIHUECKOe OOOCHOBAaHME OCHOBHBIX U
JIOTIOJIHUTENBHBIX ynoOpeHuii (moakopMok). HekopHeBoe MUHEpaibHOE MUTAaHWE PACTEHUH, ero
TEOPETUYECKOE W MPAKTUUECKOe 3HAYeHUWE NPU HMHTEHCUBHON TEXHOJOIMM BBIPAIMBAHUS
pacTeHUM.

Tema 6. ®uznonorus pasBUTHSI U pOCTa PACTEHUH.

6.1 IlonsaTue 00 MHAMBUAYaTbHOM Pa3BUTHU pacTeHHi. B3anMocCBsI3b pa3BUTHA U pOCTA.
Xapaxkrepuctuka pocra pacreHuil. Kpusas pocra. Ilokasarenn, XapaKrepusyrolnme pocT, U
MeTo/Ibl uX omnpeneneHus. Maspl pocta KieToOK. PUTOTOPMOHBI U HHTUOUTOPHI M KX XUMHYE CKHE
aHaJorh. AYKCHHBI, TMOOEpeUIMHBl M LUTOKUHMHBI, HUX pPOJb B POCTOBBIX IIpOIEccax.
Nuruburopsl — abcriuzoBasi KUCIOTA, STUIICH, (PEHOJIBI U JIp. COSIMHEHHUSI.

6.2 Biusiaue (haxropoB BHEIIHEH Cpenbl Ha POCT U pa3BUTHE pacTeHUil. BnusHue cBera
Ha pocT pacteHuid. Dtnomsauusa. Goronepuoansm. GUTOXPOM, KPUITOXPOM U (OTOTPOIUH, UX
ydactie B (¢usnosiorndyeckux mporeccax. Paboret M. UYaitnaxsHa o (Qu3HOIOrHUYEcKuX
OCOOCHHOCTSIX pacTeHUil pasHbIX (oTonepuoanueckux rpymnn. JAuddepenunanus mnona y
pacteHuil. «®usnonornyeckue yacbl» — (OMOPUTMBI) — LHUPKAJAUAHHBIE PUTMBI PACTEHHI.
Teopus nuBerennss ABCDE. Crapenue u nepuoj mokost pacTeHUH. DTamnbl Mepuoa MoKos, UX
¢u3nonIoruueckasl XxapakrepucTuka. Vcrnonb30BaHue peryisiTopoB pocTa B CEIbCKOM XO3SICTBE,
CTUMY/SIIMSL U TOPMOXEHHE pocTa, repOMLUIHOE AeHCTBHE, UCIOJIb30BAHUE PETapAaHTOB.
JIBMKEeHUsI paCTeHU M, UX Xap aKTEPUCTHKA M OMOJIOTHYECKOE 3HAUCHHE.

Tema 7. ®u3non0rNs YCTOWYUBOCTH PACTCHUM.

7.1 Buasl u  ¢GOpMBI  YCTOWYHMBOCTH  pacTeHHUH. 3acyXOyCTOMYMBOCTH M
KApOYCTOWYMBOCTh. YCTOWYMBOCTh K 3aTOIUIeHUI0. DU3HOI0ro-OMOXUMHUYecKas MPHPOaa
XOJIOJOCTOMKOCTH W MOPO30CTOMKOCTHM  pacTeHHMd. 3akalMBaHWE pPACTEHUH U €ro
¢duznonornyeckas npupoaa. daspl 3aKkanuBaHUsA. 3UMOCTOMKOCTh PacTEHUN U €€ BJIMSIHUE Ha
YCIIOBHSI CYILIECTBOBAHUSI PACTEHUM (COCTOSHUE IOYBBI, arpOTEXHUKA, YCIOBUSI IHTaHUSA).
BnusHue Ha pacTeHus M30BITKA COJIEH (CONEYCTOMYMBOCTH). MeToqibl OOpPBOBI C 3aCOJIEHUEM.
lanogutel. Ilytm mNOBBIIIGHUS COJNEYCTOMYMBOCTH pacTeHuid. BnusuHue Ha pacreHus
3arpsi3HCHUN BO3AyXa. Y CTOMYNBOCTh PACTEHUM K 3arPS3HEHUIO BO3/1yXa.

7.2 ®Ou3n0N0ro-OMOXMMHUYECKHE OCHOBBI YCTOWYMBOCTH BBICHIMX pPacTeHHH K
NaTOTEHHBIM ~ MUKPOOPraHU3MaM. Nmmynurer  pacreHnil.  KOHCTUTynHMOHHBIE U
WHAYLIMPOBAaHHbIE MEXaHW3Mbl 3alMTBl pacTeHui. Teopum Basunosa, ®iopa u ap.
duTtoanaeKkCuHbl, GUTOAHTUCUTUHBI, PUTOHIIUABI. [IyTH MOBBIMIEHUSI YCTOMYMBOCTH PACTCHUH K
UH(EKIIMOHHBIM U HEMH (DEKIIMOHHBIM 3a00JIEBaHUSM.

Tembl M KpaTkoe cojep:kaHHe J1a0OPAaTOPHBIX 3aHATUN AUCHUILUIMHBL «Du3noaorus
pacTeHH»:

Tema 1. ®usnosiorus paCTUTEIbHON KIETKH, OCMOTHYECKUE CBOMCTBA KIETKU
3anstue 1. usnonorus pacTUTENbHON KIETKH



Texauka Oe3zonacHocTH. TexHuka MHUKpockonupoBaHus. OrpeneseHne CKOpOCTH
JBUKEHMST LUTONIa3Mbl. CpaBHEHHME MPOHHIIAEMOCTH MeMOpaH s Pa3IUYHbIX BEIIECTB:
CTOMKUN M BPEMEHHBIN ILIa3Moau3. M3ydeHne BA3KOCTU LUTOIIA3MBI PACTUTEIBHOM KIETKU B
3aBUCHUMOCTH OT (PM3HOJIOTUYECKOTO COCTOSIHUS KIETOK U MPUCYTCTBUM HOHOB KaJIMsl U KaJIbIUS.

Tema 2. Boauslit oOMeH. TpaHcniupalnus pacTeHui

3anstue 2. OCMOTHYECKHE CBOMCTBA PACTUTEIBHOM KIETKU. TpaHcnupaius pacTeHU.

SBnenne ocmoca (MiasmMonu3 W nerasMonu3). [lomydeHne MCKyCCTBEHHOW KIIETOYKH
Tpaybe. Typrop pacTuTenbHOW KIETKM KOpHEMIoAa MOpKoBH. OmpeneneHue 0CMOTHUYECKOTO
JTaBJICHUS KIETOYHOTO COKA MIa3MOIMTHYECKUM METOJIOM.

Onpeznenenne OTHOCUTEIBHOM HWHTCHCHMBHOCTM TPAHCIHMPAlMA BECOBBIM METOJIOM.
Ioncuer uncna ycreun. Habmonenue 3a IBUKEHUEM 3aMBIKAIO I X KIETOK YCTBULL.

KoHnTtponpHas pabora: «OcMOTHYECKUE CBOMCTBA KIETKU PACTUTENBHON KIETKI.

Tema 3. ®oTocuHTE3 pacTCHUM

3aHsarue 3. IIMrMeHTHI IHUCTa, UX CBOMCTBA

[TurmenTsl oTOCHMHTE3a M WX CBOMCTBA. Xpomartorpaduueckoe pasielieHHe CMECH
(OTOCUHTETHYECKUX  MUIMEHTOB.  (DU3MKO-XMMHYECKHE  CBOMCTBA  XJIOpPOQUIIIOB U
KapOTUHOMAOB (PacCTBOPUMOCTh, YCTOMYMBOCTb K aIrPECCUBHBIM CpeZlaM, OITHYECKUE CBOMCTBA,
dryopecueHIus).

Tema 4. J[p1xaHue pacTeHUN

3ansarue 4. Mzyuenne gepMEeHTHBIX CUCTEM JIbl XaHUSI.

Omnpenenenue  aplxatenpHOro  kosgdguuuenta. KonnuecTBeHHOe — ompeneneHue
AKTUBHOCTH TOJIM (PEH OJIOKCH 1a3bl.

Tema 5. Poct u pazButue pacteHUM

3ansrue 5. Poct pacrenuil. [lnannpoBanue U mOCTaHOBKA SKCIIEPUMEHTOB.

[InaHupoBaHMe M IIOCTAHOBKA 3KCIEpUMEHTOB. OlpeneneHne 30HBI pPOCTa KOPHS U
cte0ns. Habmonenue 3a reoTponuyeckuMu M3rubamu KopHst U crebins. Hactuueckue m3ruoObl
YEpEeIlIKOB MOJ JACHCTBHEM TeTepoaykcuHa. JleHcTBHE pa3HBIX KOHIIEHTpPAlMd pacTBopa
reTepoayKkCMHa Ha pocT KOpHEW. BinsiHMe a’paniuy Ha pOCT pacTeHUI. 3aBUCUMOCTb Pa3MEpOB
pacTeHHs OT KOJIMYECTBA 3allaCHBIX BEIIECTB B CEMEHAX.

3ausatue 6. Poct pacrenumii. M3mepenue mnokazarened W aHaANU3 PE3YJIbTaTOB
HKCIIEPUMEHTOB. MUHEpaJIbHOE TUTaHUE PACTEHUN.

W3mepenune nokas3areneil ¥ aHalu3 pe3yabTaToOB IKCIIEPUMEHTOB 10 OMPEACIIEHUIO 30HbI
pocTa KOpHs, cTeOisl; TeOTPOMMYECKOTO M3ruba KOpHEH; IeHCTBUIO TIeTepoayKCMHa Ha
IIPOPACTaHUE CEMSH U POCT MPOPOCTKOB; BIMSHUS a’dpallud Ha pOCT PacTEHUM; 3aBUCUMOCTU
BEJIMYMHBI PACTEHUI OT KOJMYECTBA 3al1aCHbBIX BELIECTB.

MuxkpoxuMH4eckuil aHaau3 30561 pacTeHuil. OOHapyXeHHe HUTPATOB B PACTEHUSIX

Tema 6. Y cTOMUNBOCTD PACTEHNUH K IKCTPEMAJIBHBIM BO3JEHCTBUSAM CPEIb

3anstue 7.

BnusiHue Temneparypbl M peakMu cpejibl Ha akTUBHOCTh (pepMeHTa caxapasbl.
3anmTHOE ICHCTBUE caxapa Ha CBOWCTBAa MEeMOpaH IpU 3aMOpakKMBaHUU TKaHel . Onpeaenenne
YCTOMYMBOCTH TKAaHEH JIMCTHEB PACTCHUM K JCHCTBHIO BRICOKMX Temmeparyp (Onpenenenue
KApOCTOMKOCTH PACTEHHH ).

9. Texkyumii KOHTPOJIb MO TUCIUILINHE

Texynmil KOHTpPOJb IO IUCHMIUIMHE INPOBOAUTCA IIyT€M KOHTPOJSA IOCEIIAEMOCTH,
IOPOBEJICHHUS KOHTPOJIBHBIX paboT, TECTOB IO JIEKIMOHHOMY MaTepualy, peLeHHUs
CUTYaIlMOHHBIX 33]1a4 BHYTPH TE€MbI, BBIMIOJHEHUS JOMAHUX 3alaHuil U pukcupyercs B opme
KOHTPOJIBHON TOYKM HE MEHEE OIHOI'O pasa B CEMECTP.

10. Iopsaok NpoBeeHUs] U KPUTEPUH OLIe HUBAHUS NMPOMEKYTOUYHOM aTTeCcTalMu

JK3aMeH B MNATOM ceMecTpe TIIPOBOJUTCS B YyCcTHOM ¢opme 1o Ouieram.
DK3aMEeHaIlMOHHBIA OMJIET COCTOUT U3 JIBYX YacTel (TeopeTHuecKue BOMpPOCHI).



[TepBast 9acTh BKIFOYAET BOIPOCHI, IPOBEpsIIONMe JocTH)eHUe nHaukaTopos MOTIK-1.2
OTBeT Ha BOIIPOC NEPBO YacTu JAaeTcs B pa3BepHyTON (opMe.

Bropass yacTh BKIIOYAeT BOIPOCHI, IpOBepsonMe AocTuxkeHue uHaukatopos MOIIK-
1.2. OTBeT Ha BONPOC BTOPOW YACTH JAETCS B pa3BepHYTOH (opme.

IIpumepHBI TEpeUYeHb TEOPETHYECKUX BOIIPOCOB:

1. ®usnonorus pacTeHUM, MPEAMET, LIE€TU U 33]1a4H, CBSI3b HAYKH C IPYTUMHU HayKaMu.

2. Ucropus pa3sutus ¢uznonoruu B Poccun u TI'Y.

3. Knetka xak cTpykrypHas U (yHKIHOHAIBHAS IUHUIIA PACTHTEIBHOTO opraHusMa. Ee
OCOOEHHOCTH CTPOCHUS U (PYHKIUH.

4. OcoOeHHOCTH KM3HEACATEILHOCTH PACTUTEIBHOTO OpraHU3Ma.

5. Xnopormiact, CTpO€HHE, TPOUCXOKICHUE U OMOTEHE3.

6. DOTOCUHTETUYECKHE MUTMEHTBI, UX POJIb B (POTOCHHTESE.

7. CseroBas crtamusi (oTocMHTE3a W ee NpOAyKThl. DOTOCHHTETHUECKas EIUMHHIA.
®otocucrema. DTL doTocunTE3A.

8. TemHoBas cragus ¢ortocuHTe3a u ee npoAykrel. C3-, C4- u MOKT- merabonusm
yIieposa.

9. ®oToCHHTE3 KaK OCHOBA IPOTYKTUBHOCTH C.-X. PACTCHUH.

10. Dxonorus poTOCHUHTE3a PACTEHU.

11. Ponb npixaHus B 5KU3HU PACTECHUM.

12. ®ynkuuu rmkonn3a u nukia Kpedca pacteHuid.

13. CxonctBo  u  pasznmuuus  (orodocopunupoBaHus M OKUCIUTEIBHOIO
docpopunupoBaHusL.

14. Dkonorus aplXaHUsI paCTCHUH.

15. 3HaueHue BOABI B JKU3HEAEATEIBHOCTH PACTUTEIBHOIO OPraHu3Ma.

16. Boanslii Oananc pacTeHuil.

17. IlornomeHue BOAbl pACTEHUEM.

18. Tpancnuparus, OMOJIOTHYECKOe 3HAYCHHE.

19. MakpoaneMeHTbl, UX (pU3HO0J0THYECKas POJIb B PACTCHUU.

20. MUKpO3JIEMEHTHI, UX (PU3HOJIOTHUYECKasi pOJib B pACTEHUHU

21. buoreoxumMmu4ecKkue MpOBUHIIUH.

22. PocT u pa3BUTHE PACTEHUH.

23. XapakTepucThka poCTOBBIX peakiuii. bonbias kpuBas pocra.

24. Ilokoii pacTeHHil. MeTobl CHATHSI TOKOSL.

25. OUTOrOPMOHBI — YHJIOTEHHBIE PETYIASATOPBI POCTA U PA3BUTHS LIEJOCTHOIO PACTEHUSL.

26. PerynaropHas posib cBeTa. DUTOXpOM, KPUIITOXPOM U (POTOTPOIIHHBI.

27. JIBUkKEHUS PACTEHUN: TPOIIU3MbI, HACTUM U HYTallUH.

28. @oTONEpHOINYECKUE IPYIIIBI PACTEHUM.

29. buosornyeckre puTMbl KU3HEAEATEIbHOCTH PACTEHUM.

30. YcroitunBOoCTh pacTeHUH K (pakropam cpesbl.

31. X0J1010 yCTOWYUBOCTH M MOPO30YCTOMYUBOCTh PACTEHHA.

32. 3UMOCTOMKOCTb PACTEHUH.

33. IIpucniocobneHne pacTeHnil K BBICOKUM OJIOXKUTEIBHBIM TEMIIEpaTypam.

34. 3acyX0yCTOMYMBOCTh PACTCHUU.

35. ConeycToHUnBOCTb PACTEHUH.

36. Hcnonp3oBanne (U3HOJOTHYCCKHMX METOJOB W IIOKa3aTelied B CEIICKIIMOHHOM
IpOLeCcCe, TEXHOJIOTHH BO3/IEJIBIBAHUSA C.-X. KYIBTYP.

37. UmmynuTeT pacteHuil. DUTOHIMIBI U (PUTOAIEKCUHBI.

Jlomyck K S5K3aMEHY NPOU3BOJAUTCA IpPU YCIOBUU YCIIEIIHOIO BBIMIOJIHEHUS BCEX
71a00paTOpHBIX pabOT, KOHTPOJIBHBIX PAa0OT, CEMUHAPCKUX 33/laHUN U TECTOB IO JIEKIHOHHOMY
MaTepuagy B IpOLIECCE TEKYIIEr0 KOHTPOJSA. 3a KaxJ0€ 3aJaHHE BBICTABISAETCS OLIEHKAa IO
nATUOAJIIIBHON crcTEME.



[lpy npoBeneHHHM NPOMEXKYTOUHOM aTrTecTallud OLIGHKM TEKYIIETo KOHTPOJIS
VIUTBIBAIOTCS  CIEAYIOIIMM 00pa3oM: WTOroBas OIEHKA BBIUMCISETCS KaK CpeiHee
apuMeTHIeCKOe 3HAYCHHE OIEHOK 32 TeKYIIMI KOHTPOJb U 32 YCTHBIM 3K3aMEH.

PesynbraThl  9K3aMeHa  ONpPENENAIOTCS  OIEHKAMH  «OTJIMYHO»,  «XOPOILIO»,
«YZIOBIIETBOPUTEIEHO», «HEYIOBIETBOPUTEIBHO.

11. YueOHO-MeTOANYECKOE 00€CIIeYe HIe

a) DNEeKTPOHHBIN Yy4eOHBI Kypc MO JIUCLUUIUIMHE B D3JEKTPOHHOM YHUBEPCUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=25670.

0) OueHouyHble MaTepualbl TEKYIIETO KOHTPOJISI U IMPOMEKYTOYHOM arTecTaluu I0
JUCLIUIUIMHE.

B) [I1an ceMrHApCKUX / MPAKTUYECKUX 3aHATHH 110 AU CLIMILIMHE.

r) MeTommueckue ykazaHus MO MPOBEACHHUIO TaOOPATOPHBIX PadoOT.

1) Meronnueckue ykazaHHs 110 OPraHU3alMKM CaMOCTOATENIbHOW paboThl CTY/IEHTOB.

12. Ilepeyenb yueOHOIi iuTepaTypbl U pecypcoB ceTu UHTepHeT

a) OCHOBHAs JINTEpaTypa:

- Anexuna H.Jl., bannoxun lO.B., I'aBpunenko B.®. u np. dusnonorus pacreHui:
y4eOHHK IJTsI BY30B MO OMOJOTMYECKUM CHEUaNbHOCTAM U HampaieHuto 510600 "buonorus'/
nox pea. MLII. EpmakoBa. — M.: Akanemus, 2007. — 634 c.

- Kysnenos Bn.B., ImutpueBa I'.A. ®usuonoruss pacrenuit. T. 1: yueOHUK a7
aKkaJleMU4YecKoro OakalaBpuara: IO HampaBleHUsM "ArpoxuMus U arpornoydBoBeeHHE",
"ArpoHomus" U HaNpaBJICHUSIM MOJATOTOBKU JAUIIJIOMUPOBAHHBIX CHEIUATMCTOB "ATrpOXUMUS U
arporiouBoBezicHue", "ArpoHomusa'": s CTYIEHTOB BY30B II0 €CTECTBEHHOHAY4YHBIM
HaIlpaBJICHUSIM U cenalibHOCTIM: B 2 T. — M.: FOpaiit, 2016. — 436 c.

- Mansiif mpakTukym Mo (U3HOJIOTHH PACTEHUN : ydeOHO-METOAMYECKoe MocolOue s
Oouonornveckux crenuansHocteld By30B / M. B. E¢umona, U. ®@. I'onosankas, E. C. ['Bo3nesa,
M. A. bonsmaxkoBa ; Tom. roc. yH-T, [buonorndeckuii mactutyt]. - Tomck : M3narenbckuii Jlom
Tomckoro TOCYIapCTBEHHOTO YHUBEPCUTETA, 2018. URL:
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000633508.

0) HomONIHUTENbHAS TUTEepaTypa:

- OU3MOIOTHS YCTOWYUBOCTH CEITBCKOXO3SIMCTBEHHBIX KYIBTYpP: YI€OHHUK ISl CTYEHTOB
BBICIIMX YYEOHBIX 3aBEJACHUN, OOyJarOIMXCs MO HAMpaBJCHUSM IMOArOTOBKU "ArpoHoMus",
"CanmoBozactBo", "ArpoxuMus W arpornoyBoBefeHue" 1Mo mporpammaM maructparypsel /E.W.
Komxwn. — M.: Ipoda, 2010. — 638 c.

- MapkapoBa E.H. ®usnonoruss kopHeBOro nutanus pacrenuid. — M.: U3g-so MI'Y,
1989. - 102 c.

- Kysnenos Bn.B., JImutpueBa I'.A. ®usnonorusi pacteHuid: yaeOHUK AJsI CTYJECHTOB
BY30B, OOy4JarONIMXCS IO HANpaBJICHUSM MOATOTOBKH JUIIJIOMUPOBAHHBIX CIIEIIHAIHCTOB
"Arpoxumusa u arponouBoBeneHue", "Arponomusa". — M.: Belcmas mxkomna, 2006. — 741 c.
http://sun.tsu.ru/limit/2016/000248773/000248773.pdf

- 3utre I1., Baitnep D.B., Kanepaiit I1.B., Bpesuncku A., Képuep K. Botanuka. Yue6HUK

st By30B. T.2. @usuonorus pacrenuii / [log pen. B.B. Uyba. — M.: U3nat uentp: Axkagemus,
2008.

B) pecypcbl cetu VIHTepHeT:
— OTKPBITHIC OHJTalH-Kypchl: https://teach-in.ru/lecture/2018-10-17-Nosov


https://moodle.tsu.ru/course/view.php?id=25670
http://chamo.lib.tsu.ru/lib/item?id=chamo:244534&theme=system
http://chamo.lib.tsu.ru/lib/item?id=chamo:244534&theme=system
http://chamo.lib.tsu.ru/lib/item?id=chamo:244534&theme=system
http://chamo.lib.tsu.ru/lib/item?id=chamo:534450&theme=system
http://chamo.lib.tsu.ru/lib/item?id=chamo:534450&theme=system
http://chamo.lib.tsu.ru/lib/item?id=chamo:534450&theme=system
http://chamo.lib.tsu.ru/lib/item?id=chamo:534450&theme=system
http://chamo.lib.tsu.ru/lib/item?id=chamo:534450&theme=system
http://sun.tsu.ru/limit/2016/000248773/000248773.pdf
https://teach-in.ru/lecture/2018-10-17-Nosov

13. IlepeuyeHb HH( OPMATMOHHBIX T€XHOJIOT U

a) JUIEH3UOHHOE U CBOOOHO pacpoCTpaHsIeMOe MPOrpaMMHOe 0OecIieueHue:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. Biimodaer MpHUIOKEHHS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint O utlook);

— myOmMYHO HocTyIHbIe oOnavnble TexHonoruu (Google Docs, SInaekc muck u T.11.).

6) HH(bOpMaL[HOHHBIC CIIPpaBOYHbIC CUCTCMBI:

— DNeKTpPOHHBIN KaTaJor Hayuanon O6ubIMoTEKN Ty —
http://chamao.lib.tsu.ru/search/query?locale=ru&theme=system
— DnexTpoHHas 6ubnuoTexa (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
—9BC Jlans — http://e.lanbook.com/
— OBbC KoncynpranT cryaenta — http://www.studentlibrary.ru/
— OopazoBarenpHas miatdopma FOpaiit — https://urait. ru/
—DOBC ZNANIUM.com — https://znanium.com/
—9BC IPRbooks — http//www.iprbookshop.ru/

B) nNpodeccuoHanbHble 0a3bl JaHHBIX:

— @usnonorus pacreHuid: xypuan /Poc. AH, Un-T ¢usuonorun pacrenuit um. K. A.
Tumupszea M.: Hayka, 1954-2020 — Jloctyn Kk 3JeKTpOHHOH BepcuM KypHana B cetd TI'Y
yepe3 DJIEKTPOHHYIO OnOIMOTEeKY eLIBRARY.RU —
http://elibrary.ru/contents.asp?titleid=8253.

— Arpoxumus : xypHa/ Poc. AH — JlocTyn K 2JIEKTpOHHOW BEpPCHH >KypHaja B CETH
Ty yepes DJIEKTPOHHYIO OnOIMOTEKY eLIBRARY.RU —
https://www.elibrary.ru/contents.asp ?selid=18128183&issueid=1053227

— Cenbckoxo3siicTBeHHass Ouosorus xypHan : xypHan/ AHO Pepaxuus >xypHana
"Cenbckoxo3siicTBeHHas O6uonorus" — JlocTynm K 3JIeKTpOHHOM Bepcuu kKypHana B cetu TIY
yepe3 DJIEKTPOHHYIO OnoOIMOTEKY eLIBRARY.RU —
https://www.elibrary.ru/contents.asp ?titleid=9092

— Plant Physiology — http://www.plantphysiol.org

— Plant and Cell Physiology Oxford Journals — http://pcp.oxfordjournals.org

— Plant and Soil — https://www.springer.com/journal/11104

— Plant, Soil and Environment — https//www.agriculturejournals.cz/web/pse/

— Acta Agriculturae Scandinavica, Section B - Soil & Plant Science -
https://www.tandfonline.com/journals/sagb20

—Journal of Soil Science and Plant Nutrition — https://www.springer.com/journal/42729

- International Journal of Plant & Soll Science -
https://www. journalijpss.com/index.php/IJPSS

— Hay4dHas aJiekrpoHHas oubnuorexa eLIBRARY .RU. — http://www.elibrary.ru

— pedepatuBHBIA >KypHanm BcepoccHiiCKOrO HWHCTUTYTa HaydyHOM M TEXHHYECKOH

undopmaruun (BUHUTH) — http://www.viniti.ru

14. MaTepuanbHO-TeXHHYECKOe 00ecIedeHue

AynuTopuu Uil IPOBEACHUS 3aHATHI JIEKHIHOHHOIO THIIA.

AymuTopunu i TPOBEIEHUS 3aHATHM CEMMHApCKOTO THUIMA, HWHIUBUIYAJIBHBIX M
IPYINIOBBIX KOHCYJIBTALlMH, TEKYIIEr0 KOHTPOJIS U IPOMEX YTOUHOM aTTeCTallUH.

[TomemieHus Ui CaMOCTOSTENbHOM PabOThl, OCHAIIEHHbBIE KOMIIBIOTEPHON TEXHUKOH U
JIOCTYIIOM K ceTH VHTepHEeT, B 3JEKTPOHHYIO HH(OPMAaLMOHHO-00pa30BaTEIbHYIO CpPEely U K
MHQOPMaIlMOHHBIM CIIPABOYHBIM CHCTEMaM.


http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
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http://elibrary.ru/contents.asp?titleid=8253
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https://www.elibrary.ru/title_about.asp?id=9092
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http://elibrary.ru/contents.asp?titleid=8253
https://www.elibrary.ru/contents.asp?titleid=9092
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https://www.springer.com/journal/11104
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https://www.springer.com/journal/42729
http://www.elibrary.ru/

JlabopaTopun, oOOpyIOBaHHBIE  JJIsi  TPOBEJACHUS  JAOOPATOPHBIX  3aHATHH:
CTepUITU3alMOHHBIN 1IKa(), TEPMOCTAT, BHITSDKHBIE MIKA(bI, JUCTUIUISATOP, XOJIOAUIBHUK, BECHI
JJIEKTPOHHBIE, CIEKTPOPoTOMETp, (OTOINEKTPOKOIOPUMETP, LEHTPU(PYTra, MHKPOCKOIIBI,
aBTOMAaTHYeCKHUEe TMHUIETKU, IUJIMTKA, XUMHYecKass IOCy/a, XOJIOAWJIBHUK, BEChl, IUIMTKA,
Xumuyeckue peaxmuevl U pacxooHvlie mamepuanvi (bymaea u Op.) (Mayplif TpakTHKyM IO
(GU3MOJIOTUHN PACTEHUM: YyueOHO-METOIUYECKOE MOCcoOue st OMOJOTHYECKU X CIEIUAIbHOCTEN
By30B / M. B. E¢umoBa, U. ®. T'omosamnxkas, E. C. I'Bo3neBa, M. A. bonsmakosa; Tom. Toc. yH-T,
[buonormueckuit uHctuTyr|. - Tomck: M3marenbckuit Jlom Tomckoro rocynapcTBEHHOTO
yHuBepcutera, 2018.

URL: http://vital. lib.tsu.ru/vital/access/manager /Repository/vtls:000633508).

15. Mupopmanus o pazpadboTuukax

EdumoBa Mapuna BacuibeBHa, kaHauaaT OMOJOTMUYECKMX HAyK, IOIEHT, Kadeapa
dusnonoruu pacreHuii, OMoTexHoJOrMH U OuoMH(OpPMAaTUKU bBHOIOTHYECKOTO HHCTUTYTa
HannonansHOro nccnenoBarTesbekoro ToMCKOTo rocy1apCTBEHHOIO YHUBEPCUTETA, IOLEHT.


http://vital.lib.tsu.ru/vital/access/manager%20/Repository/vtls:000633508

