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1. less 1 NUIaHKpYeMbIe pPe3yabTAThl 0CBOCHUS AUCHHUIIIMHBI (MOLYJI51)

Llenbro OCBOEHUS AUCLUILIMHBI SIBJIAETCS (YOPMUPOBAHKE CIECAYIONIMX KOMIIETEHLIUH:

— OIIK-4 — criocoGHOCTh pPean30BhIBATH COBPEMEHHBIE TEXHOJIOTUU 1 0OOCHOBBIBATH UX
IIPUMEHEHHE B IPO(PECCUOHANBHOM e TEIbHOCTH;

—OIIK-5 — cnocoOHOCTH  y4acTBOBaTh B  MPOBEACHUH  IKCIEPUMEHTAIBHBIX
HCCIIeIOBaHUH B IPOPECCUOHATBHOMN 1€ TETbHOCTH.

PesynbraTamMu OCBOEGHUS JUCLUUIUIMHBI SIBJISIOTCS CIEAYIONINE MHIMKATOPBI JOCTHXKEHUS
KOMITETEHIIUH:

— MOIIK-4.1 — neMoHCTpHUpYET 3HAHHS COBPEMEHHBIX TEXHOJIOTHI B MpodhecCHoHaIbHOM
NESITeIbHOCTH PelaeT TUIIOBBIE 33/1a4M MTPO(eCCUOHATLHON AEATEIbHOCTH Ha OCHOBE 3HaHUIA;

—HOIIK-4.2 — 000OCHOBBIBAET ¥ NPUMEHSET COBPEMEHHbIC TEXHOJOTUU B
poheCCUOHATILHOM €ATEIbHOCTH;

—HOIIK-5.1 — wuMeeT mpeICTaBIEHHE O IIOCTAHOBKE  HSKCIIEPUMEHTOB B
po¢eCcCUOHATILHOMN 1€ATEIbHOCTH;

—HOIIK-5.2 — y4acTByeT B MPOBEICHUH IKCIIEPUMEHTAIBHBIX UCCIIETOBAHUNA B

npodeccnoHanbHOM 1eATEIbHOCTH.

2. 33[{3‘11/[ OCBOCHHUSA NUCIUITINHBI

— OCBOUTH TEOPETUYECKHE OCHOBBI M OCHOBHBIE METOJABI (PU3UOJIOTUU PETYISATOPHBIX
CUCTEM, TIPUMEHEHHUE TIOJTYYSHHBIX 3HAHUI U HABBIKOB B PEIICHUU MPOPECCHOHATBHBIX 3a/1a4.

— HayuuThcsi TpUMEHSTh NOHATUWHBIN ammapar, aHalu3upoBaTh M pa3padaThIBaTh
CHOCOOBI PETyJSIUU JKU3HENCATEITPHOCTH PACTCHHH JUIsl PEIICHUS MPAKTHYCCKHX 3ajad
npodeccnoHanbHOM 1eATENbHOCTH.

3. MecTo AucUMIINHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOIM MPOrpaMmbl
JlicuumuinHa OTHOCUTCS K 00s13aTeNTbHON YacTH 00pa30BaTeIbHONW MPOTrPaMMBI.

4. Cemectp(bl) ocBoOeHUs M opMa(bl) IPOMEKYTOYHOMH ATTECTAIUM 110 AUCHMILIMHE

Cemectp 5, 5K3ameH.

5. BxoaHblie TpeﬁDBaHI/Iﬂ AJIs1 OCBOCHHUA NUCHHUIIIIMHBI

JUisl yCHemHoro 0CBOSHMsI JUCUUIUIMHBI TPeOYIOTCSl KOMIIETEHLIMH, C(hOPMUPOBAHHBIE B
XOZIe OCBOEHHS O00pa30BaTENbHBIX IMPOrpPaMM MPEIIECTBYIOLUIET0 YPOBHS OOpa30BaHUsS II0
CIIEAYIOUIMM AUCUUIUINHAM: (PU3UKH, XUMUH, OMOXUMUH, T€HETUKH, IUTOJIOTUH, OOTaHUKHU.

6. SI3bIK peasu3anuu

Pycckun

7. O0beM TMCUMILUTHHBI (MOYJIs1)

OO01mast TpyA0eMKOCTh TUCHUIUTHHBI cOCTaBsieT S 3.¢., 180 yacoB, U3 KOTOPHIX:
— nekiuu: 32 q;
— cemuHapckue 3ausatus: 10 q;
— npaktryeckue 3aasaTus: 0
— naboparopHsbie paboTsl: 36 u;
B TOM YHCJIE MIPAKTHYECKas MOrOTOBKa: 36 d.
O0beM caMOoCTOSTENNLHOM paObOTHI CTYIEHTA OMPE/IEIeH yUeOHbIM TUTaHOM.

8. Coneprxanue TMCUMILTUHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE M0 TeMaM

Tema 1. Beeoenue. Quzuonozus pacmumenbHou K1emKu.
1.1 Ilpenmetr. OcHOBHBIE 3Tarnbl pa3BuTus (pusnonoruu pacrennii B Poccun n ToMckom
yHuBepcuteTe. Poib ¢pusnonorun pacTeHuii B pa3BUTUN OMOTEXHOJIOTHH H MECTO (PU3UOJIOTHH B



CMEXHBIX TUCHUIUINHAX. Posih GM3HOI0OTHH pacTeHU B JaIbHEHIIIEM pa3BUTUHA OMOIOTHYECKOM
HAyKd U TOJbEME MPOAYKTUBHOCTH CEIbCKOro Xo3siiictBa. Hepemiennele npoOiaembl u
MEPCHEKTUBBI JATbHEUIIETO PA3BUTHS (PU3NOJIOTHH PACTCHHIA.

1.2 Crpyktypa U (QyHKIMH OpPraHOMIOB KJIETKH, IUTOIIa3Mbl M OHOJIOTMYECKUX
MeMOpaH. Pa3ipaKuMoCTh, 37aCTUYHOCTD, BA3KOCTh W JBMKEHUS IIUTOIJIA3Mbl U 3HAUYEHUE HX
SIBJICHUN B JKU3HU KJIETKM. BHYTpHUKIETOYHBIE CHUCTEMBl pEryJsiliMi. TOTHUIOTEHTHOCTH
pactuTenbHOW KIeTKH. Perenepaunus nenoro pacteHus. lloHsTHe o OMOPHEPreTHKE KIETKH.
[IpoHnnaeMocTh MPOTOIUIA3Mbl, HPUPOJIA MPOHUIAEMOCTH dYepe3 MeMOpaHbl. 3HAaYeHHE B
TPAHCIIOPTE MOHOB 3JIEKTPOXMMUYECKOrO MOTEHIMaja MeMOpaH. MoHHBIE HACOCHI, KaHAIBI H
TpaHcnoptepel. OcoOeHHOCTH  JeHCTBUS  (EpPMEHTOB B  JKUBOM  KJIETKE  pPacTEHUS.
KomnapTmenTanus u ee posib B OMOXUMHUYECKUX PEAKIUAX B KIETKE.

Tema 2. Boooobmern pacmenuil.

2.1 TlormomeHre BOABI PACTUTEIBHOM KJIETKOH. OCMOC, BOJHBIN IMOTEHIIMANA KIETKH,
TYpPropHO€ M OCMOTHYECKOE JaaBiieHHe. KOoIM4ecTBO M COCTOSHHE BOJbI B TKAHSIX PACTCHHI.
Oduszuonoruyeckas poiib Bojabl. KopaeBoe napnenue. ['yrramus u «miau» pacteHuil. Brnusnue
BHEIIIHUX YCJIIOBUM Ha BcachiBaHUE BOJAbI pacTeHUeM. COCTOSIHUS BOJBI B MOYBE. 3HAUYCHHE
MMOYBEHHOMN CTPYKTYPHI /Ul BOAOCHAOKEHUS PACTCHUN.

2.2 Tpancnupanus u ee (pu3noIoruaeckoe 3HaueHue. MeToabl U3YUCHUS TPAHCTIHPAIUH.
KonunuecTBeHHbIe MOKa3aTeNH, XapaKTEPU3YIOIIME MPOLECC TPAHCHUPALUU: WHTCHCUBHOCTH,
MPOIYKTUBHOCTh TPAHCIHPAIMK W TPAHCIHPAIMOHHBIN  Kod(pdumment. VYcrbuuHas U
KYTUKYJISIpHAsl TpaHCIUpanus. YCThUlla. YCTbUYHAS PEryJIupoBKa TpaHCHupauuu. BrnusHue Ha
TPAHCIIUPAIMIO M €€ MPOJAYKTUBHOCTh BHEIIHUX YCIIOBUM. MeXaHU3M MepeaBUKEHUS BOJBI 110
pactenuto. Tok Bojbl 1o cocynaMm. BepxHuii 1 HIDKHUN ABUTaTeNN BOIHOTO TOKa. HaTsokeHue
BOJIBI B COCYJIaX, 3HAUCHUE MEXMOJICKYJIIPHOTO CIETUICHHS U TpagueHTa MOTEHIMala BOJbI B
KJIETKaX U TKaHSAX B TPAHCIIOPTE BOJIBI.

Tema 3. @omocunmes pacmenuii.

3.1 Ucropus otkpeitusi hotocuaTe3a. OCOOCHHOCTH CTPOCHHUS JIUCTA U WX 3HAYCHHE IS
poreccoB GoTocHHTE3a. XIOPOIUIACTHI, MX cTpoeHue. Kiaccudukaiys NurMeHToB B paCTEHUH.
[TurMeHTH XJOPOIIACTOB: XJOPOMUIUIBI, KApOTHHOWIBI, (UKOOMIUIUHBL. OCOOEHHOCTH UX
cTpoeHHus. DPU3NUYECKHME CBOWCTBA IIMTMEHTOB: PacTBOPUMOCTb, CHEKTPBl IOIJIOLICHMS,
¢bayopecuenius. CTpyKTypHbIE M XHMHUYECKHE CBOMICTBa XJIOpPOQWUIOB. 3HAaYeHHE MJIs
(doTocHHTE3a pa3IMYHBIX YYACTKOB COJTHEUHOTO CHEKTpA.

3.2 DddekTHBHOCTh WCMOIB30BaHUS cBeTa B (GoTocHHTEe3e. KBaHTOBBI BBIXOJ
¢dorocunTesa (padbotsl BapOypra u np.). CoBpeMeHHbIe NpeACTaBIEHUS 0 XUMUYECKOH pUpoe
npoueccoB (potocunTesa. IlepBuunblie peakuyu GoToCHHTE3a. AKTHUBALUS XJIOPO(UILIa CBETOM.
OOpaTuMble  OKHCIIMTEIBHO-BOCCTAHOBMTENbHBIE  MpeBpalleHus  xyuopoduiuia.  JIBe
(dhoToxuMHUECKHEe MUTMEHTHBIE cucTeMbl. L{nkinyeckoe, HEUKINYECKOE U TICEBAOLUKINIECKOE
¢dorodochopunupoBanne. POTOCUHTE3 KaK COYETAHHE CBETOBBIX M TEMHOBBIX XUMHUYECKUX
peakmuii. [Ipoucxoxaenue kuciopoa GoTOCHHTE3A.

3.3 Accummisauus yraepoja no tuny Cs, C4 u CAM y passeix pacrenuil. [Ipupona
NEPBUYHBIX NPOAYKTOB (oTocuHTe3a. lcmonb3oBaHHWE PaJAMOAKTHBHBIX  H30TONOB B
uccienoBanusx no porocunresy. dortoapixaHue, peakiyuu, MPOTEKAIONINE B TEPOKCHUCOMAX.

KonnyecTtBenHsle  mokaszarenn — mpouecca  (OTOCHHTE3a:  WHTEHCUBHOCTH U
MPOAYKTUBHOCTh (hOTOCHMHTE3a. MeTonbl UX oOmpeneneHus. 3aBHUCHUMOCTh (OTOCHHTE3a OT
BHEIIHUX YCJOBUH, a TakXke OT BHYTPEHHUX OCOOEHHOCTEH U COCTOSIHMS pacTeHHUH.
KomneHncarmonnass Touka npu (OTOCHHTE3e M €€ 3aBHUCHUMOCTh OT OHOJOTMYECKHX CBOMCTB
opraHuzMa. ACCUMWIALMOHHOE 4YHCIO KaK XapaKTepUCTHKAa ydacTHs Xjopopuiia B
¢otocunTese. Ilytu mnoBbllieHHs U MPOAYKTUBHOCTU (oTocuHTe3a. KynbTypa pacreHuil B
YCIOBUSIX MCKYCCTBEHHOI'O OCBELIEHHS (CBETOKYJbTypa). [IpOMBIIITIEHHOE pacTEHUEBOJCTBO.



[lepenBukeHne acCCUMMIISITOB B PACTEHUU. ATTparupyroniye 30Hbl U LEHTPBI, UX U3MEHEHHUE B
OHTOT€HE3€ PaCTCHUH.

Tema 4. /{vixanue pacmenuii.

4.1 Jlpixanue Kaxk BEAYIIUHA OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIN MpoliecC, €ro pojib B
TKaHSIX 3€JICHOro pacTeHus. Pa3BuTHe MpencTaBiIeHHE O XHMHUYECKOW CYIIHOCTH IPOILIECCOB
apixanuss U OpokeHusi. CBA3b MEXIy IbixaHueM U OposkeHuem. [nmkomms, nmkn Kpebca.
@depMeHTaTUBHBIE CUCTeMbl JAbIXaHUA. OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIA  MOTEHIHAI
Pa3NUYHBIX TEPEHOCUMKOB BOJOPOJA M 3JIEKTpoHa. TepmuHambHBIE OKCcHIa3bl. OcoOeHHOCTH
MEHTO3HOr0 IMKJa JAbIXaHWs. OJHepreTuka napixanus. OxuciurtenbHoe (ochopunupoBaHue.
3HayeHWe B JKU3HM DPACTEHHM pa3iWYHBIX MyTel OKucieHus cyOcrpara. KommuecTBeHHbIE
MOKa3aTelau JbIXaTeNbHOrO Tra3oo0MeHa. Metoasl u3yueHusi JAbIXxaHus. J[pIxaTenbHBIHI
KO3 puuueHT. 3aBUCUMOCTh JbIXaHHS OT OHOJOrMYECKHMX CBOWCTB OpraHu3Ma U YCJIOBUH
pa3BUTHSA.

Tema 5. Munepanvrnoe numanue pacmeruil.

5.1 TeopeTnueckoe U MPAKTUUECKOE 3HAUECHUE W3YUYEHHS] KOPHEBOIO IUTAHUS PACTEHUM.
OCHOBHBIE ATallbl Pa3BUTHsI YUEHUS O KOpHEBOM nuTaHuu. IloneBbie U 1abopaTOpHBIE METO/IBI
M3Yy4YEHHUs BOIIPOCOB IUTAHUS PACTEHHMM. Makpo- m MHUKpodiaemMeHThl. Pusnosornyeckas poib
MUHEPAJIBHBIX JIEMEHTOB B PACTCHUM U HApYLICHMsI, BOSHUKAIOIIME IIPU OTCYTCTBUU OTIENBHbIX
MHHEpAJIbHBIX 3JeMEHTOB. lloriomeHnne pacTeHMEeM »JJIIEMEHTOB MHUHEPAIbHOIO IUTaHUS.
VYCcBOCHHME M MCTOYHUKM a30Ta JJI MUTAHUS BBICIIMX pacTeHUui. POpMBI COEOUHEHMM a30Ta B
[I0OYBE U UX MNpeBpaileHus. HurpaTel, aMMHauHbIE COJM U OCOOEHHOCTH MX MCIIOJIb30BaHUS
pa3UYHBIMM pacTeHUssIMH 10 pabotam IlpsHuiiHuMKOBa. A30THOE NHUTAHUWE pacTEHUl B
3aBHCUMOCTH OT Xapakrtepa mouBbl. [IpeBpamieHust a3ora mpu cuHTE3e OENKOBBIX BEIIECTB B
pacrenun. llepeamunupoBanue u ero poib. IloTpebieHne MHUHEpaIbHBIX BEILECTB pPa3HbIMU
BHJIaMH PACTEHUN B Pa3IMYHbIC IIEPUOJIBI )KU3HU.

5.2 buoreoxummuueckue MNpoBUHIMH. DHU3HOIOrHMYECKOe OOOCHOBAHHME OCHOBHBIX U
JIOTIOJIHUTENBHBIX y100peHuil (moakopmok). HexkopHeBoe MuHepanbHOE MUTaHUE PaCTEHUH, €ro
TEOPETUYECKOE M IPAKTUYECKOE 3HAYEHUE IIPU HHTEHCHUBHOW TEXHOJIOTUU BbIpAILIMBAHUSA
pacTeHui.

Tema 6. Quzuonozus pazsumus u pocma pacmenui.

6.1 IlonsTHe 00 MHIUBUAYATLHOM Pa3BUTHM pacTeHuil. B3auMocBs3b pa3BUTHS U POCTA.
Xapakrepuctuka pocta pactennil. Kpuas pocra. Ilokaszarenu, XapakTepusyroumuge pocT, U
MeToAbl uX onpeaeneHus. Pas3sl pocta KiIeToK. PUTOrOPMOHBI 1 MHTHOUTOPBI U X XUMUYECKHE
aHaJIOTU. AYKCHHBI, THOOEpe/IMHbl M LWTOKMHUHBL, HMX pOJb B POCTOBBIX IIpolleccax.
WHruburopsl — abcuu3oBast KUCJIOTA, 3TUIEH, (PEHOJIBI U AP. COCTUHEHNUS.

6.2 Bnustare GaxTOpOB BHENTHEH Cpeibl Ha POCT M pa3BUTHE pacTeHWid. BimsHue cBeta
Ha pocT pacteHuil. Dtnonauus. @otonepruoauzM. OUTOXPOM, KPUIITOXPOM M (POTOTPOIHH, HX
ydactue B (usnonorndeckux mpormeccax. Paborer M. YaiinaxsHa 0 (U3HOIOTHUECKUX
0COOEHHOCTSIX pacTeHHi pa3HbIX QoTonepuoandeckux rpynn. JJuddepennumanus mnona y
pactenuil. «®dusnongoruyeckre yacel» — (OMOPUTMBI) — LUPKAJUAHHBIE PUTMBI PACTCHH.
Teopus userenus ABCDE. Crapenue u nepuoj 1mokosi pacTeHHH. DTalbl NepUoJa MOKOs, X
¢dusnonoruyeckas xapakrepuctuka. Vcnonb30BaHue peryyisTopoB pocTa B CEIbLCKOM XO3SIMCTBE,
CTUMYJISIUS M TOPMOXEHHME pOCTa, TepOMIUAHOE JeicTBUE, 03apuUBaHHE IUIOMOB,
UCIOJIb30BaHUE DPETAapAaHTOB. J[BMKEHHS pacTeHHWil, WX XapaKTepuCTUKa U OMOJIOrHMuYecKoe
3Ha4YCHHUE.

Tema 7. Quzuonoeus ycmotiuusocmu pacmeHuil.
71 Buapi u  ¢GopMBl  yCTOMUMBOCTM  pacTeHHH. 3acyXOyCTOWYMBOCTH U
YKAPOYCTOMYHUBOCTh. Y CTOMYUBOCTD K 3aTorieHuto. Gu3nonoro-6moxuMmuueckasi mpuposa



XOJIOJJOCTOMKOCTH M MOPO30CTOMKOCTM  pacTeHUM. 3akajJuBaHUE PACTEHUH U  €ro
¢busnonoruueckas npupoaa. daszpl 3aKanuBaHus. 3UMOCTOMKOCTh PACTEHUN U €€ BIMSHUE Ha
YCIIOBUSl CYIIECTBOBAaHUS PACTEHUIl (COCTOSHUE IIOYBBI, arpOTEXHUKA, YCJIOBMSI IUTAHUSA).
Bimstnne Ha pacreHuss m30bITKa cojiel (COJIeyCTOMYMBOCTH). MeToabl OOpPBOBI ¢ 3aCOJICHHUEM.
lanoputel. IlyTm TOBBILIEHUS COJEYCTOWYMBOCTH pacTeHMW. BimsHue Ha  pacTeHHA
3arpsi3HEHUH BO3yXa. Y CTOMUYUBOCTh PACTEHUH K 3arpsA3HEHUIO BO3/1yXa.

7.2 O®Ou3non0ro-OMOXMMHUYECKUE OCHOBBI YCTOMUMBOCTM BBICIIMX pAcTeHUH K
MaTOreHHbIM  MHUKpoopranusmMaM.  MMmyHuter  pacrenuil.  KoOHCTUTyLHMOHHBIE u
UHIYLMPOBAHHBIE MEXaHU3Mbl 3aluTel pacteHuid. Teopun Basunoa, @uopa u Jp.
®duroanekcuHbl, GUTOAHTUCUNNHBI, GUTOHIUABL. [IyTH MOBBIIIEHUS YCTOWYMBOCTU PACTEHUN K
MHQPEKIMOHHBIM 1 HEMH(EKITMOHHBIM 3a00JIEBaHUSM.

Tembl U KpaTKoe coaep)KaHUE JTA0OPATOPHBIX 3AHATUN TUCHUIUIMHBI «DU3NOIOTUS
pacTeHui»

Tema 1. Qusuonocus pacmumenbHoU K1emKU, OCMOMUYECKUe C80tUCmaa Kiemku

3anuamue 1. Qusuonozuss pacmumenbHou Kiemku

Texnuka Oe3omacHocTu. TexHHKa MHUKpOcKomupoBaHuUs. OrpenenaeHne CKOPOCTH
NBIDKEHUS UUTOIUIa3Mbl. CpaBHEHHWE NPOHUIIAEMOCTH MEMOpaH Il pPa3IMYHbIX BEIIECTB:
CTOMKHI M BpEeMEHHBIN I1a3Monu3. M3yueHne BA3KOCTU LIMTOIUIa3Mbl PACTUTEIHLHONW KIETKH B
3aBUCUMOCTH OT (PU3UOJIOTUUECKOTO COCTOSIHUS KJIETOK U MPUCYTCTBUU MOHOB KaJIHS M KaJIbIIHS.

3ausmue 2. Ocmomuueckue c8oUCmea pacmumenbHol KiemKu

SIBiienne ocmoca (Tua3Monu3 M JieruiazMoin3). [lonmydyeHue MCKYCCTBEHHOM KJICTOUKH
Tpay6e. Typrop pacTUTENbHON KJIETKH KOpPHEII0/a MOPKOBH. OmpeaesieHne OCMOTHYECKOTO
JIABJIEHUS KJIETOYHOI'O COKA IIJIa3MOJIMTHYECKHM METOOM.

Tema 2. Boouwiii oomen. Tpancnupayus pacmenuii

3anamue 3.

OnpeneneHne OTHOCUTEIBbHOM WMHTEHCUBHOCTH TPAHCIHMPALMM BECOBBIM METOJOM.
[Toncuer uncna ycrbuu. HabmtoneHue 3a JBUKEHUEM 3aMbIKAIOIIUX KJIETOK YCTHUIL.

KonrtponbHas pabora: «OcMOTHUECKHE CBOMCTBA KIETKU PACTUTEIBHOM KIETKU.

Tema 3. @omocunmes pacmeHuil

3anamue 4. [Tuemenmol 1ucma, ux coticmea

ITurmenTsl ¢GoOTOCHHTE3a M MX CBOHCTBA. XpomaTorpapuueckoe pasieieHHe CMeCcH
(OTOCMHTETHUUECKUX  NMUTMEHTOB.  (DU3MKO-XMMHUYECKHME  CBOWCTBA  XJOPOQWIIOB U
KapOTHHOUOB (PacTBOPUMOCTh, YCTOMUMBOCTh K arpeCCUBHBIM CpellaM, ONTHYECKUE CBOMCTBA,
bayopecreHIms).

KonrtponbHas pabora: « Tpancnupanus pacTeHUi».

Tema 4. J[vixanue pacmenuti

3auamue 5. Hzyuenue chepmenmuvix cucmem ObIXaHusl.

Ompenenenne  apixatenbHoro  kodddurmenta. KomudecTBeHHOe — ompesesieHUe
AKTUBHOCTH MOJU(EHOIOKCH 1a3bI.

KontponbsHas padota: «[TurmenTsl poTocunTe3a. CBETOBas CTaaMs (POTOCHHTE3aY.

Tema 5. Pocm u pazeumue pacmenuu

3anamue 6. Pocm pacmenuu

[TmaHupoBaHWe W IOCTaHOBKA SKCIEepUMEHTOB. OIpenenieHue 30HBI POCTa KOpPHS H
crebua. HaGmoneHne 3a reoTponuueckuMu n3rubamu KopHs U crebns. Hactuueckue u3ruObi
YEPEIIKOB MO JEHCTBUEM TeTepoayKcuHa. JIeCcTBUE pa3HbIX KOHIIEHTpALMd pacTBOpa



reTepoaykCuHa Ha pocT KOpHeH. BimsiHue a’spanuu Ha pocT pacTeHUM. 3aBUCUMOCTh Pa3MEPOB
pacTeHust OT KOJIMYECTBA 3allaCHBIX BEUIECTB B CEMEHAX.
Kontpoinbnas pabora: «lpixaHue pacTeHU».

3anamue 1. Pocm pacmenuii (npooondicenue)

W3mepenue mokaszaTesneil U aHaJIu3 pPe3ysIbTaTOB KCIIEPUMEHTOB TIO OINPEICIICHUIO 30HBI
pocta KOpHs, CTEONS; TEeOTPONMMYECKOro U3ruda KOpHEW; JIeHCTBUIO TeTepoayKCHMHAa Ha
MPOpaCcTaHWe CEMSH M POCT MPOPOCTKOB; BIMSHUS adpalldd Ha POCT PACTCHHIA; 3aBUCUMOCTH
BEJIMYMHBI PACTCHHUH OT KOJUYECTBA 3allaCHBIX BEIICCTB.

KontponbHas padora: «Poct u pa3BuTHE pacTCHUI.

Tema 6. Ycmotiuusocms pacmenuii K SKCMpeManibHblM 8030eUCmEUIM

3ausmue 8.

BnusHue temmepaTypbl M peaklMHU Cpelbl Ha AaKTUBHOCTh —caxapasbl. 3allUuTHOE
JIEHCTBUE caxapa CBOMCTBA MeMOpaH MpHU 3aMOpaXMBaHUK TKaHeh. OrpeesieHne yCTONYMBOCTH
TKaHeW JMCThEB PACTEHHM K JIEHCTBUIO BBICOKHX TemmepaTyp (OmpeneneHue >kapocTOMKOCTH
pacTeHuit).

KonTponbhas paboTa: « PU3MOIOTHYECKUE OCHOBBI YCTOMUNBOCTH PACTEHUINY.

Tema 7. Munepanvroe numarue pacmenuti

3anamue 9.

MukpoxuMudeckuii ananus 30761 pacteHuil. OOHapyXeHHe HUTPATOB B PACTCHUSX.
KonTponbHas padota: «PU3H0I0IrHUECKUe OCHOBBI YCTOMYMBOCTH PACTEHUI.

TeMbl cCEeMUHAPCKHUX 3aHATHN TUCHUIIUHBI « DU3HOTOTHUS pACTEHUID):

Tema 1. ®otocunte3 pacteHuil: CBeToBass U TEMHOBAs CTaauu (HOTOCUHTE3A. DKOJIOTUS
¢dboTocuHTE3a

Tema 2. Jlpixanue pacTeHUN. DKOJIOTHS IbIXaHUS

Tema 3. MunepanbHoe muTaHue pacteHuil Ponp B (¢opmupoBanum raburtyca Hu
YCTOMYMBOCTH pacTeHui. Mcronb30BaHne TEOPETUUECKUX 3HAHUM B IPAKTHUKE.

9. Tekymuii KOHTPOJIb M0 TMCHUIIMHE

TeKYH_[I/Iﬁ KOHTPOJIb 110 AJUCHUIUIMHC IPOBOJAUTCA MYTEM KOHTPOJIA IMOCCIIAEMOCTH,
IMPOBCACHUA  KOHTPOJIBHBIX pa60T, TECTOB IO JICKHIMOHHOMY Marcpualy, pPeIICHUA
CUTYyallUOHHBIX 3a/1a4 BHYTPH TCMbI, BBIIIOJTHCHUA JOMAITHHUX 3aJlaHui U (1)I/IKCI/IpyeTCﬂ B (I)OpMe
KOHTpOHLHOﬁ TOYKH HC MCHCC OJHOI'O pa3a B CEMCCTP.

10. Mopsiiok mpoBeeHUs] U KPUTEPUU OIEHUBAHUS MPOMEKYTOUYHOWH ATTECTALMH

JK3aMeH B IATOM ceMecTpe IPOBOIUTCS B YCTHOM popme 1o Ouieram.
DK3aMEHAIlMOHHBIM ~ OWJIET  COCTOMT  JBYX  4acTed  (TeopeTHyYecKue  BOIPOCHI).
[IponomxurensHOCTh 3K3aMeHa 1,5 gaca.

IlepBast yacTh BKIIIOYAET BONPOCHL, IpOBepsIoLIe JocTikeHue nuaukaropos MOIIK-4.1
u MOIIK-4.2. OtBeT Ha BOIIPOC MEPBOM YacTH JaeTCs B pa3BEepHYTOM popme.

Bropas yacTe BKJIIOYAET BONPOCHI, NpOBepsroImMe noctwxkenue nmHaukaropos MOIIK-
5.1. u MUOIIK-5.2. OTBeT Ha BOIIPOC BTOPOI YacTH JaeTcs B pa3BEPHYTOM popme.

IIpuMepHBIii ITepedeHb TEOPETUYECKUX BOIIPOCOB:



1. ®usunonorus pacTeHuil, MpeaMeT, LIeTU U 3aJ1a4l, CBA3b HAYKU C IPYTUMH HayKaMHu.

2. Ucropus pazsutus pusuonoruu B Poccun u TT'Y.

3. Kietka xak cTpykTypHast 1 (pyHKIIMOHAJIbHAS €AMHUIIA PACTUTEIBHOTO opranu3ma. Ee
0COOEHHOCTH CTPOEHUS U (DYHKIIHH.

4. Oco0EeHHOCTH )KU3HEAEATEIbHOCTH PACTUTEIBHOTO OpraHU3Ma.

5. XJI0poIIacT, CTpOeHHE, MPOUCXO0XKICHNE U OUOTEHES.

6. @OTOCHHTETUYECKHUE MUTMEHTHI, HX POJIb B (JOTOCUHTE3E.

7. CaeroBas craaus GorocuHTe3a U ee MPOAYKThl. DOTOCUHTETUYECKAS €IUHUIIA.
dorocucrema. ITL] porocunTesa.

8. TemuoBas cramus dotocuHTe3a u ee MpoaykTel. C3-, C4- u MOKT- merabonmszm
yriaeposja.

9. ®orocuHTE3 KaK OCHOBA MPOITYKTUBHOCTH C.-X. PACTCHHIA.

10. Dkonorus GpoTocuHTE3a PACTCHHH.

11. Ponb apIXaHUs B )KU3HHU PACTCHUH.

12. ®ynkuy ravkonu3a u nukiia Kpedcea pacreHuit.

13. CxoanctBo u  paznmuuus  (HoTodocHOpUIUPOBAHUS U OKUCIHUTEIHLHOTO
dbochopmrpoBanms.

14. Dxonorus abIXaHUS PACTECHUH.

15. 3Hauenue BO/bI B )KU3HEACATEILHOCTH PACTUTEIHFHOTO OPraHU3Ma.

16. Boanblii 6aaHc pacTeHUH.

17. Tlornomenue BOAbI pACTCHUEM.

18. Tpaucnuparys, 6MOJOTHYECKOE 3HAUCHHE.

19. MakpoaneMeHTsl, uX (PU3H0IOTHYEeCKas POJIb B PACTCHUH.

20. MukpoaneMeHTbl, X (U3HOIOTHYECcKas POjib B PACTEHUU

21. buoreoxumMuuecKue MpOBUHIIHH.

22. PoCcT 1 pa3BUTHE PACTCHUM.

23. XapakTepHuCTHKa POCTOBBIX peakuuii. bonbmas kpuBas pocra.

24. Tloko#t pacTeHnil. MeTo1bl CHATHUS TTOKOSL.

25. ®UTOTOPMOHBI — SHJIOT€HHBIE PETYJIATOPHI POCTA U PA3BUTHS IIETOCTHOTO PACTEHUSI.

26. Perynaropnas poib cBeta. DUTOXPOM, KPUIITOXPOM U (POTOTPOITUHBI.

27. JIBYOKEHUS paCTEHHI: TPOTIM3MbI, HACTHH M HYTaIUH.

28. ®oToneproAnYEeCcKe IPyIIbl pAaCTEHUH.

29. bruonornveckne puTMBbI JKU3HEACATEIBHOCTH PACTCHUH.

30. YcToiuMBOCTh pacTeHui K (hakTopam Cpebl.

31. X01o10yCTOHYUBOCTh U MOPO30YCTOHYNBOCTh PACTCHHUH.

32. 3UMOCTOMKOCTb PACTECHUH.

33. [IpucniocobneHne pacTeHnid K BBICOKMM TIOJIOKHUTEIBHBIM TEMIIEpATypaM.

34. 3acyx0ycTOWYMBOCTh PaCTEHUII.

35. ConeycToinBOCTh paCTCHHN.

36. Hcnonp3zoBaHue (hU3MOIOTHYECKUX METOJIOB M IOKa3zaTeliell B CENEeKIMOHHOM
nporiecce, TEXHOJIOTUHU BO3JIENBIBAHUS C.-X. KYJIBTYP.

37. UmmyHnuteT pacteHrit. ®UTOHIUIB! U (PUTOATEKCHUHBI.

Jlomyck K D5K3aMEHy MpPOU3BOJWUTCA IPU YCIOBHM YCHEHNIHOTO BBITOJHEHHUS BCEX
nabopaTopHBIX paboT, KOHTPOIBHBIX PA0OT, CEMUHAPCKUX 3a/laHUN M TECTOB MO JIEKIIMOHHOMY
MaTepHuaay B TPOIECCe TEKYIIero KOHTPOJSA. 3a KaXKJI0e 3aJlaHue BBICTABIISETCS OIEHKA II0
MATHOAUILHOM CHUCTEME.

[Ipy npoBeneHMM NPOMEXKYTOYHOM ATTECTAlMM OLEHKH TEKYILIEr0 KOHTPOJSA
YUUTBHIBAIOTCS  CIEAYIOMIMM OOpa3oM: WTOrOBas OIEHKAa BBIYUCISETCS Kak CpeaHee
apudmeTryecKoe 3Hau€HUE OLEHOK 3a TEKYIIUI KOHTPOJIb U 3@ YCTHBINA SK3aMEH.

PesynpTaThl  DK3aMEHa ~ ONPENENSAIOTCS  OLEHKAMU  «OTJIMYHO»,  «XOPOIIOY,
«YIOBJICTBOPUTEIIBHOY, «HEYIOBICTBOPUTEILHOY .



11. YyeOHO-MeTOANYECKOE 00ecTIeYeHne

a) DNEKTPOHHBIA Y4eOHBII Kypc IO MAWCIMIUIMHE B O3JIEKTPOHHOM YHHBEPCHTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?id=17802

0) OneHOYHBIE MaTepHAIbl TEKYIIEr0 KOHTPOJSI U IPOMEKYTOUHOMN aTTeCTally O
JTUCHUILINHE.

B) [I1aH ceMHHApPCKUX 3aHATHIH 110 IUCIUILITHE.

r) Meronuveckue ykazaHus M0 IPOBEACHUIO JIAOOPAaTOPHBIX padoT.

1) Meroauyeckue ykazaHus 10 OPraHU3aliul CaMOCTOSITENIHOH paOOThI CTYACHTOB.

12. Ilepeuens yueOHOIi IMTEPaTYpPHI M pecypcoB ceTn UHTepHeT

a) OCHOBHas JIUTepaTypa:

- Anexuna H.Jl., banmnokun FO.B., T'aBpunenko B.®. u np. ®@usuosnorusi pacTeHUM:
y4eOHHK JIJIs1 By30B 1O OMOJIOTMYECKUM CHEIUaIbHOCTIM 1 HarpasieHuto 510600 "buomorus"/
non pea. M.I1. EpmakoBa. — M.: Akagemus, 2007. — 634 c.

- Kysueuno Bxa.B., [ImutpueBa I'.A. ®dusmonorusi pactenumit. T. 1. yueOHuk s
aKkajeMuueckoro OakajlaBpuaTa: IO HampasieHUsM "ArpoxuMus M arpornodsoBejeHue",
"ArpoHoMus" ¥ HaNpaBJICHUSAM MOJTOTOBKH AUIIJIOMHUPOBAHHBIX CIECIIUAIUCTOB "ATpOXUMUS U
arponouBoBesieHue", "ArpoHomusa'": UIsI CTYJEHTOB BY30B II0 €CTECTBEHHOHAYYHBIM
HaIpaBJIEHUsM U crienuagbHOCTAM: B 2 T. — M.: FOpaiit, 2016. — 436 c.

0) AOMOJIHUTENbHAS TUTEpaTypa:

- OU3HONOTHS YCTOHYMBOCTH CEIbCKOXO3IUCTBEHHBIX KYJIBTYp: YYEOHHK IJISi CTYICHTOB
BBICIIMX Y4YeOHBIX 3aBelleHUH, 0OyyaromMXcsl MO HANpaBICHUSAM MOATOTOBKU "ArpoHomus",
"CagoBozacTBo", "ArpoXwMHs M arpornodBoBepeHue” Mo mporpammam maructparypsl /E.J.
Komkun. — M.: Jlpoda, 2010. — 638 c.

- Mapkapoa E.H. ®usnonoruss kopHeBoro nuranus pacrenuii. — M.: U3n-so MI'Y,
1989. - 102 c.

- Kysnenos Bn.B., /ImutpueBa ['.A. ®usnonorust pacteHuil: yueOHUK A CTYJIEHTOB
BYy30B, OOyYaroluxcs [0 HANpaBJIE€HUSM MOATOTOBKU TUIUIOMHUPOBAHHBIX CHEIUAINCTOB
"Arpoxumust u arponouBoBefeHue", "ArpoHomus". — M.: Beicmas mkona, 2006. — 741 c.
http://sun.tsu.ru/limit/2016/000248773/000248773.pdf

- 3urre 1., Baitnep 2.B., Kagepaiit i1.B., bpesuncku A., Képuep K. Boranuka. Yue6HuK
it By30B. T.2. @usnonorus pactenudt / [lox pen. B.B. Uyba. — M.: U3aar uentp: Axkaaemus,
2008.

B) pecypchl cetu HTepHeT:
— OTKpBITBIC OHJIAH-Kypehl: https://teach-in.ru/lecture/2018-10-17-Nosov

13. Ilepeyensb HHGOPMANMOHHBIX TEXHOJIOTHIi

a) IMIICH3MOHHOE M CBOOOIHO PAaCIpOCTpaHsIeMoe IPOrpaMMHOE 00ecieueHHE:
— Microsoft Office Standart 2013 Russian: maker mporpamm. BxitodaeT mnpuiioKeHus:
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 Outlook);
— MyOJIUYHO JOCTYIHBIE 00naunbie TexHoaoruu (Google Docs, SIHaeKe TUCK | T.II.).

0) nH(pOpMaITMOHHBIE CITPABOYHBIC CUCTEMBI:

— DJNEeKTPOHHBIN KaTauaor Hayunon O6ubnmorexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIEeKTpOHHAas oubnmoTeka (pemo3uTopwuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlansb — http://e.lanbook.com/
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http://chamo.lib.tsu.ru/lib/item?id=chamo%3A244534&theme=system
http://chamo.lib.tsu.ru/lib/item?id=chamo%3A244534&theme=system
http://chamo.lib.tsu.ru/lib/item?id=chamo%3A534450&theme=system
http://chamo.lib.tsu.ru/lib/item?id=chamo%3A534450&theme=system
http://chamo.lib.tsu.ru/lib/item?id=chamo%3A534450&theme=system
http://chamo.lib.tsu.ru/lib/item?id=chamo%3A534450&theme=system
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http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/

— 9BC Koncynpsrant cryaenra — http://www.studentlibrary.ru/
— O6pasoBarenpHas miardopma FOpaiit — https://urait.ru/
—9BbC ZNANIUM.com — https://znanium.com/

—9BC IPRbooks — http://www.iprbookshop.ru/

B) ipoeccroHanbHbIe 0a3bl JaHHBIX:

— O®usnonorus pacteHuit: xxypHai /Poc. AH, Uu-T ¢usmonoruu pacrennii um. K. A.
Tumupsizea M.: Hayka, 1954-2020 — Jloctym K 2JI€KTPOHHOW Bepcuu kypHana B cetu TI'Y

yepe3 DnekTponHyto oubmmoreky eLIBRARY .RU — http://elibrary.ru/contents.asp?titleid=8253

— Arpoxumus : xypHain/ Poc. AH — JlocTynm k 27€KTpOHHOW BEpCHU KypHajia B CETH
Ty yepe3 DIEKTPOHHYIO OoubIMoTeKY eLIBRARY.RU —
https://www.elibrary.ru/contents.asp?selid=18128183&issueid=1053227

— Cenbckoxo3siiicTBeHHass Ouosiorust xkypHai : sxkypHas/ AHO Pepakuus xyphHana
"Cenbckoxo3siiictBeHHast Ouosorusa" — JlocTyn K 3J€KTPOHHOM Bepcuu >kypHana B cetu TI'Y
qyepes DIEKTPOHHYIO oubnnoreky 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/sagh20

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

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

— Hay4Has dJeKTpoHHas 6ubnuorteka eLIBRARY.RU. — http://www.elibrary.ru

— pedepaTuBHbBIN KypHaT BcepoccHiickoro MHCTUTYTa HAYYHON M TEXHUYECKOU
undopmarmu (BUHUTU) — http://www.viniti.ru

14. MaTepuaibHO-TeXHHYECKOe o0ecniedeHue

Ayautopuu AJis IPOBEACHUS 3aHATHI JEKIIMOHHOTO THIIA.

Aynutopud ISl TPOBEACHUS 3aHATHH CEMHHAPCKOTO THUMA, HWHAWBUIYAINbHBIX U
IPYIIIOBBIX KOHCYJIbTALM, TEKYIIETO KOHTPOJIS U IPOMEKYTOUYHOM aTTECTALUH.

[TomemieHust 111 caMOCTOATEIHHONW pabOThI, OCHAIIICHHBIE KOMITBIOTEPHOW TEXHUKOU H
JOCTYTIOM K ceTH VHTepHEeT, B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pPa30BaTEIIBHYIO Cpely U K
MH(OPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM.

JlaGopaTopun, 060pyT0BaHHBIE JIJIsl TPOBEICHUSI TaOOPATOPHBIX 3aHSATHH.

15. Uudopmanust o pazpadoTumkax

lNonmomankast Upuna ®DeokTHCTOBHA, JOKTOpP OHMOJIOTMYECKUX HAYyK, IOIEHT, Kadeapa
¢dbusnonorun pacreHuit, OmorexHomoruu u OmouHdopmaruku buonormdeckoro mHcTutyTa HU
TT'Y, mpodeccop.
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