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1. Iesap 1 ni1aHupyeMble pe3yJIbTaThl 0CBOCHUS M CHMIIIMHbBI

[enbro 0OCBOEHUS AUCUHUIUINHBI SBJISETCS POPMUPOBAHUE CIIEAYIOIIUX KOMITETEHIUH:

OIIK-1 Cnocoben pemarb TUIOBBIE 3a4aud MPO(ECCHOHAIBLHOW JEATENbHOCTH Ha
OCHOBE 3HAHMM OCHOBHBIX 3aKOHOB MAaTEMAaTHMYECKHUX U ECTECTBEHHBIX HAYK C MPUMEHEHUEM
WH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN

Pe3ynbraramMu 0CBOEHUS THMCUUIUIMHBI SBIISIOTCS CIEAYIOIINE MHAUKATOPBI JOCTHKECHUS
KOMIIETEHLIH:

POOIIK-1.1 3HaeT OCHOBHBIEC 3aKOHBI, TOHSATHUS W OINPEICICHUS MaTEeMaTHUYECKUX U
€CTECTBCHHBIX HAYK, HEOOXOIUMBIC JUIsI PENICHHWS THUIIOBBIX 3a7a4 B O0JIACTH arpoOHOMUU
(IeMOHCTpUpPYET 3HAHUE TEPMUHOJIOTMM  MATEeMaTHMYECKUX UM  €CTeCTBEHHBIX  HayK
dbopMupyrommx npohecCHOHaATbHYI0 KapTHHY MHPA); B3aUMOCBSI3U B TIPHUPOJIE (IEMOHCTPHPYET
3HAaHHE B3aMMOOTHOIIICHUS OPraHU3MOB MEXAy cO00i U OKpyKaroleil cpeaoi, popMupoBaHue
cTaOMIIbHOM 1 6e30macHoi cpeapl 0OMTaHM); METOIbI PEIICHHS 3a7ad Pa3BUTHs arpOHOMHUU Ha
OCHOBE IIOMCKAa U AaHaiM3a COBPEMEHHBIX JOCTHKEHMM HAayKd U  TPOU3BOJCTBA.
MH(pOPMaAIIMOHHO-KOMMYHHKAMOHHBIE TeXHOIOTHH B ATTK

POOIIK-1.2 VYMeer npuMeHsATh 3HAHUE OCHOBHBIX 3aKOHOB MaTE€MaTUYECKUX U
€CTECTBEHHBIX HAyK JUIsl pEIICHUs THUIOBBIX 3a7ad B 00JIACTM arpOHOMHUU; ONEPUPOBATH
crenupuIeckod TEPMHUHOJIOTHEH, HEOOXOIUMON Ui pEIIeHUs TUIOBBIX 33/a4 B arpOHOMUU;
OCYIIECTBIISITh BBHIOOP CPEACTB M METOJOB HMX MPUMEHEHHUS IS pelaeMoil 3amadyul WId
npo0sieMbl B arpOHOMHH; HCIOJIb30BaTh METOJABI PEIICHUs 3a/Jay Pa3BUTHS arpoOHOMHH Ha
OCHOBE TIOWCKa M aHaJu3a COBPEMEHHBIX JOCTHXKEHWW HAYKM M TPOU3BOACTBA, MPUMEHSTH
MH(OPMALIMOHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTHH

2.3ama4m 0CBOCHUA JUCHHUIMINHBI

— OCBOUTh TEOPETUYECKHE OCHOBBI M OCHOBHBIE METOJbl (DM3HMOJIOTUM PETYISATOPHBIX
CUCTEM, IPUMEHEHUE MTOJyYEHHBIX 3HaHUM 1 HaBBIKOB B PEIIEHUH NMPOPECCUOHATIBHBIX 3aau.

— Hayuuthcst mpuMeHSTh NOHATUHHBIA amnmapar, aHAJIW3UPOBaTh U pa3pabaThIBaTh
CHOCOOBI PEryysluy >KU3HENEATEIbHOCTH PpACTeHMH Ui pelleHus NpPaKTUYeCKUX 3aaay
npodecCHOHATBLHOM 1A TeNTbHOCTH.

3. MecTo AUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

JucuuruinHa oTHOCHTCA K brioky 1 «/lucuumniuael (MOZYIIN)».

JlucuuniuHa OTHOCUTCS K 0043aTeNIbHOM YacTH 00pa30BaTeIbHON MPOTrpaMMBbl.

4. Cemectp(bl) ocBoeHHs M opMa(bl) IPOMEKYTOUYHOMH ATTECTALMM 10 JUCHUIINHE

UYeTBepTslii ceMecTp, IK3aMEH

S. BxogHble TpeOoBaHus /151 OCBOCHHS M CHUIIIUHbBI

JUis  yCHemHoro OCBOEHHUS AMCHUIUIMHBI TpeOYyIOTCs pe3ysibTaThl OO0y4YeHHs IO
CIEAYIOIIMM JMCUUIUIMHAM: (U3MKH, XMMUU HEOPraHWYEeCKOH, XHMHUU OpPraHUYecKOM,
OMOXMMHH PAaCTEHUM, OOTAHUKH.

6. S3bIk peasm3zanumn

Pyccknit

7. O0beM AUCHHUILINHBI

OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTABISIET 3 3.€., 108 4acoB, U3 KOTOPHIX:
-JeKuu: 24 u.

-1aboparopHsie: 26 4.

-ceMuHap: 6 4.



B TOM YMCJIE IPAKTHYECKAs TOATOTOBKA: 26 4.
O06BemM camMoCTOATENTLHON PabOThI CTYACHTA ONPECIICH YICOHBIM TIJIAHOM.

8. Conep:xanue IMCHUILIHHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM

Tema 1. Beeoenue. @usuonocus u Ouoxumus pacmumenbHoU KiemKu

1.1 Ipenmer. OcHOBHBIE 3TaIBl pa3BUTUA (u3noIoruu pacteHuit B Poccun u Tomckom
yauBepcutere. Ponb Qu3monoruu pacreHuil B pa3BUTHH OHMOJIOTMYECKOW HAyKHM U IMOAbEME
IOPOAYKTUBHOCTH CEIBCKOTO XO3SHCTBA M MECTO (DU3MOJIIOTUM B CMEXKHBIX JUCIMIUIMHAX.
Hepemiennsie mpo6sieMbl U MEPCIEKTUBBI JAIbHEHIIETO pa3BUTUS (PU3HOJIOTUU PACTCHHIMA.

OCOOCHHOCTH OpraHM3alUU PACTUTENBHONW KIETKH M PACTHUTEIBHOIO OpraHu3Ma.
3HaueHue B TPAHCIIOPTE MOHOB 3JIEKTPOXHUMHUYECKOro MoTeHnuana MmeMOpaH. MoHHbIe HacOCHl,
KaHaJbl U TPAHCIIOPTEPHI.

Tewma 2. Boooobmen pacmenui.

2.1 TlornouieHue BOJBI pacTUTEIBHOM KJIEeTKOM. OcMOC, BOAHBIM MOTEHIHMANA KIIETKH,
TYpPropHO€ M OCMOTHYECKOE JaBiieHHe. KonnuecTBO M COCTOSIHME BOJABI B TKAHSIX PACTEHUM.
®usnonornyeckas posib BoAsl. KopHeBoe nasinenue. I'yrranusa u «auiay» pacteHui. BnusHue
BHEUIHMX YCJIOBHMM Ha BcachlBaHME BOAblI pacTeHueM. COCTOSIHMS BOJbl B IIOYBE. 3HAYCHUE
MIOYBEHHOM CTPYKTYpBI AJIs1 BOJOCHAOKEHUS pacTEHUH.

Tpancnupauus u ee ¢usznoNoOruyecKoe 3HaueHue. MeToabpl M3yueHUs TPaHCIUPALUU.
KonuuecTBeHHbIE TNOKa3aTeNM, XapaKTEpU3YIOLIUE MPOLECC TPAHCIUPALMU: WHTEHCUBHOCTD,
OPOAYKTUBHOCTh ~TPAHCHHMPALMM W  TPAHCHUPALMOHHBIA KO3(GQUIMEHT. YCTbUYHAs U
KYTUKYJISIpHasl TpaHCIUpauus. Y CThbUIA. Y CThUYHAS PEryIMpOBKa TpaHcnupanuu. BiusHue Ha
TPAHCIIUPALMIO U €€ MPOJYKTUBHOCTh BHEUIHUX YCIOBUH. MexaHU3M NEepelBHKEHHS BOJBI MO
pactenuto. Tok Bonbl 1O cocynaM. BepxHuid U HUKHUI ABUTaTeNM BOAHOrO Toka. HaTsxenue
BOJbI B COCyZAaX, 3HaUYCHUE MEXMOJIEKYJISIPHOTO CLEIJIEHUS U IPaJIMeHTa MOTEHIMala BOAbI B
KJIETKaX U TKaHAX B TPAHCIIOPTE BOJBI.

Tema 3. ®omocunmes pacmenuii.

3.1 Ucropus otkpeitus portocuHTe3a. OCOOEHHOCTH CTPOCHHMS JIUCTA U UX 3HAYCHHE IS
nporeccoB poTocuHTe3a. XJI0POIUIACThI, UX cTpoeHue. Kiaccudukanus nMrMeHToB B PaCTEHUH.
[TurMeHThl XJIOPOILIACTOB: XJOPOQMIIBI, KapOTUHOWIBI, (GUKOOMILIMHBL. OCOOEHHOCTH HX
cTpoeHus. Pu3HUYECKHUE CBONCTBA INHMIMEHTOB: pAacTBOPUMOCTb, CIIEKTPHI IOTJIOLIEHUS,
¢nyopecueHnuss. CTpyKTypHbIE W XUMHYECKHE CBOWCTBAa XJOpouuioB. 3HaueHue Jyis
(doTocHHTE3a pa3IMYHBIX YYAaCTKOB COJHEYHOIO CIEKTpa. (CeMUHap)

3.2 DddekTUBHOCTh HCMOIb30BaHUsA CBeTa B (QorocuHTe3e. KBaHTOBBIN BBIXOJ
¢dorocunTesa (padbotsl BapOypra u ap.). CoBpeMeHHbIE MTPEICTABICHHUS O XUMHUECKON MPHUPOJIe
npoueccoB (otocunTe3a. [lepBuunblie peaknu GOTOCUHTE3a. AKTUBALMS XJIOPO(DUIIa CBETOM.
OOpaTtuMble  OKUCIIHUTENIBHO-BOCCTAHOBUTENBbHBIE  IpEBpallleHuss  XJopoduia. e
(doToxMMHUECKHE MUTMEHTHbIE CUCTEMBI. L{uKiInueckoe, HeUKINYECKOE U MCEBIOIUKINYECKOE
dorodochopmupoBanre. POTOCHHTE3 KaK COUETAHHE CBETOBBIX W TEMHOBBIX XHMHUYECKHX
peakuwmii. [Ipoucxoxaenue kucmopoaa GoTocuHTe3a. (JTSKIUs)

3.3 Accummianusa yriepona no tuny Cs, C4 m CAM y passeix pacrenuit. IIpupona
NEPBUYHBIX NPOAYKTOB (oTocuHTe3a. Vcmonb3oBaHWe paJMOAaKTUBHBIX  H30TONOB B
UCCIIeIOBaHMAX 10 GoTocuHTe3y. POTOABIXaHUE, PEAKIINH, TPOTEKAIOIINE B IIEPOKCUCOMAX.

KonnuectBennsle  mokazatenu — mporecca  (OTOCHMHTE3a:  MHTEHCUBHOCTH U
IPOAYKTUBHOCTh (HOTOCHHTE3a. MeToAbl WX OIpeneneHus. 3aBUCUMOCTh (POTOCHMHTE3a OT
BHEIIHUX YCJIOBHMM, a Takke OT BHYTPEHHHUX OCOOCHHOCTEH W COCTOSIHMSI pacTeHHUU.
Komnencanuonnass Touka npu (OTOCHHTE3e M €€ 3aBHCUMOCTh OT OMOJOTMUYECKUX CBOWCTB
opranu3Ma. ACCUMWIALMOHHOE YHCIO KakK XapakTepUCTHKa YydacTus Xjopoduiia B
¢orocunTese. [lyTm moBbIIEHUS W MPOIYKTUBHOCTH (oTocuHTe3a. KynbTypa pacTeHuil B
YCIIOBUSIX MCKYCCTBEHHOTO OCBELICHMs (CBETOKYJbTypa). [IpoMbllsIeHHOE pacTeHHEBOICTBO.
[lepenBrkeHne acCCUMMIISATOB B PACTEHHH. ATTparupyrolue 30Hbl U LIEHTPBI, UX U3MEHEHHUE B
OHTOTEHE3€ PACTEHUM.



Tema 4. /[vixanue pacmenutl.

4.1 Jlprxanue Kaxk BEAYLIMH OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIM MPOLIECC, €r0 POjb B
TKaHSAX 3€JE€HOro pacreHus. Pa3zButue mnpencraBieHHME O XUMHUYECKOM CYIIHOCTH IPOLIECCOB
nOpixaHus U OpokeHus. CBs3p MeXAy AbIxaHueM M OpoxxenueM. [nmkonu3s, mukn KpeOca.
depMEHTaTUBHBIE  CUCTEMBI  JbIXaHHs. OKHUCIUTEIbHO-BOCCTAHOBUTENBHBI  MOTEHIMAI
Pa3IMYHBIX TEPEHOCUYMKOB BOJOPOJA M AJIEKTpoHA. TepMmuHanbHbIE OKcHAasbl. OCOOCHHOCTH
MEHTO3HOIO IMKJIA JbIXaHUsA. DHepreTuka Jpixanus. OxuciaurensHoe QochopuinpoBaHue.
3HaueHUe B JKU3HU PACTEHUI pazIu4HbIX IyTed OkuciaeHus cyocrtpata. KoiaumuecTBeHHbIE
MOKa3aTelIu JAbIXaTeJbHOrO0 Ta3000MeHa. Meronpl u3ydyeHHs JAbIXxaHus. JlpIXaTenbHbIN
K03 uureHT. 3aBUCUMOCTh JIBIXaHUS OT OWOJIOTMYECKUX CBOMCTB OpraHM3Ma M YCIOBHU
pa3BUTHSL.

Tewma 5. Munepanvnoe numanue pacmeHnuii.

5.1 TeopeTnueckoe M MPAKTUUECKOE 3HAUECHUE M3YUEHUsI KOPHEBOTO MUTAHUS PACTEHUM.
OcHoOBHBIE 3Talbl pa3BUTUS YUEHHUS O KOpHEBOM nuTaHuu. [loneBbie u 1abopaTOpHbIE METO/IbI
M3Yy4YEHUsl BOIIPOCOB MHUTAHUS PACTEHHU. Makpo- U MUKpO3JIeMEeHTbl. DU3nonorudyeckas poiib
MUHEPAJIBHBIX 3JIEMEHTOB B PACTEHUHU U HApYyILLIEHUs, BO3SHUKAIOLIUE IPU OTCYTCTBUU OTAEIbHBIX
MUHEpalbHBIX 3yieMeHTOB. [loryonieHue pacteHueM >JI€MEHTOB MUHEPAIbHOTO IUTaHUS.
YCcBOEGHHE M MCTOYHUKM a30Ta JUI MUTAaHUSA BBICIIMX pAacTeHHU. POpPMBI COEAMHEHUN a30Ta B
MoYBe M WX MpeBpaiieHus. Hutparbl, aMMuadHble CONMM U OCOOEHHOCTH HMX HCIOJIb30BaHUS
pa3IUMYHBIMU pacTeHUssMU 1o pabortam I[IpsHUIIHKMKOBAa. A30THOE MHUTAaHUE PACTEHUH B
3aBHCHUMOCTH OT XapakTepa mouBbl. [IpeBpamienust a3oTa mpu cuHTe3e OEJIKOBBIX BEIIECTB B
pactenuu. llepeamunupoBanue u ero posb. IloTpebieHne MuHEpalbHBIX BEIIECTB Pa3HBIMU
BUJIaMU PACTEHUH B Pa3IUUHbIC IEPUO/IbI )KU3HU.

5.2 buoreoxumuueckue npoBUHIMH. Du3nosornueckoe 0OOCHOBAHME OCHOBHBIX H
JOTIOTHUTEIIBHBIX yI0OpeHuit (moakopmMok). HekopHeBoe MuHepalibHOE MUTaHUE PACTEHUH, €ro
TEOPETUYECKOE M IMPAKTUYECKOE 3HAUYEHUWE IPU HHTEHCUBHOW TEXHOJOTMM BbIpALlMBaHUS
pacTeHUN.

Tewma 6. Quzuonoeus pazeumus u pocma pacmeHutl.

6.1 IlonsTHE 00 MHIMBUAYATLHOM pa3BUTHH pacTeHU. B3anMocCBs3b pa3BUTHS U pocTa.
Xapakrepuctuka pocta pacrtenuil. Kpuas pocra. IlokaszaTenu, XapakTepusyroolMe pOCT, U
MeToAbl ux omnpenenenus. daspl pocra kKiIeToK. GUTOrOPMOHBI U HHTUOUTOPBI U UX XUMHUECKUE
aHaJIOTU. AYKCHHBI, TuOOepe/IMHbl M LUTOKMHUHBI, HMX pOJIb B POCTOBBIX IIpolEccax.
WNHruburopsl — abcun3oBasi KUCIIOTA, 3TUIIEH, (PEHOJIBI U Ip. COCTUHEHUS.

6.2 BiusHue (akTopoB BHEIIHEW Cpelbl HAa pOCT U pa3BUTHE pacTeHUU. BnusHue cBera
Ha pocT pacteHuil. Dtnonsauus. Poronepuoausm. PUTOXPOM, KPUITOXPOM U (HOTOTPOIUH, UX
ydqactue B (usmosiorudeckux mporeccax. Paborsr M. YaitmaxsHa o (pu3MONIOrHYECKUX
0COOEHHOCTSX pacTeHH pasHbIX (oTonepuonuueckux rpymmn. Juddepenuumanus mona y
pactenuil. «@Pusnonornyeckue dvacbl» — (OMOPUTMBI) — LUPKAJAMAHHBIE PUTMBI PACTEHUH.
Teopus userenuss ABCDE. Crapenue u nepuoj Mokosi pacTeHHH. DTalbl NEPUOAA TOKOA, UX
¢duznonoruyeckas xapakTepuctuka. Mcrnonap3oBaHue peryasiTopoB pocTa B CEILCKOM XO3SHCTBE,
CTUMYJISILMSL M TOPMOXEHHME pOCTa, TepOUIMIHOE JAEHCTBHE, JJ03apUBaHUE IUJIOJOB,
UCIIOJIb30BaHUE peTapJaHTOB. JIBMKEHMsI pacTeHHUU, MX XapaKTEepUCTHKA W OHOJIOrHYecKoe
3HaYEHUE.

Tema 7. Quzuonozus ycmouvusocmu pacmeHui.

7.1 Buapl u  ¢GopMBl  YCTOMUMBOCTM  pacTeHHH. 3acyXOyCTOWYMBOCTH U
KApOYCTOMUMBOCTb. YCTOMUMBOCTH K 3aTOIIeHUI0. PHU3MO0I0ro-OMoXuMuyeckas mpupoja
XOJIOZIOCTOMKOCTH W MOPO30CTOMKOCTH  pacTeHui. 3akaluBaHUE pPACTEHUH M €ro
dbusmonornueckas npupoaa. da3wl 3aKaTuBaHUs. 3UMOCTOMKOCTh PACTCHHH M €€ BIMSHHUE Ha
YCIIOBUSL CYIIECTBOBAaHUS PACTEHUIl (COCTOSIHME IIOYBBI, arpOTEXHUKA, YCJIOBUS IUTAHMS).
Brnusaue Ha pacteHus u30bITKA COJEH (COMEYCTOMYMBOCTH). MeTonbl OOpPBOBI C 3aCOJIECHUEM.



'anoputel. IlyTm mOBBIIIEHHS COJEYCTOWYMBOCTH pacTeHHi. BnusHume Ha pacTeHus
3arps3HEHUH BO3AyXa. Y CTOWYMBOCTh PACTEHUU K 3arpsI3HEHUIO BO3AYXa.

7.2 ®usnonoro-OMOXMMHUYECKHE OCHOBBl YCTOMYMBOCTM BBICIIMX PpacTeHUNl K
IATOT€HHBIM  MHUKpoopranumsmaMm.  VMMmynuter  pacteHuil.  KOHCTUTyLMOHHBIE U
MHAYLUUMPOBAHHbIE MEXaHW3Mbl 3alUThl pacTteHuil. Teopuum BasunoBa, ®aopa u ap.
duroanekcuHsl, GUTOAHTUCUNIUHBL, GUTOHIMBL. [IyTH NOBBIIEHUS YCTOHYNBOCTH PACTEHUH K
UH(PEKIMOHHBIM 1 HEMH(EKITMOHHBIM 3a00JIeBaHUSM.

Tembl U KpaTKOe ColiepKaHue JTA0OPATOPHBIX 3aHATUN AUCIUTUTHHBI «DU3UOTOTHS
pacTeHu»:

Tema 1. @usuonozus pacmumenvbHoU KIemKy, OCMOMu4ecKue ceouUcmeda Kiemxu

3anamue 1. Quzuonocus pacmumenbHoOU K1emKu

Texnuka Oe3omacHocTd. TexHMka MuKpockonupoBanus. OrmnpeneneHue CKOPOCTH
JIBIDKEHUSI LUTOIUIa3Mbl. CpaBHEHHE NPOHUIIAEMOCTH MEMOpaH JUIsl Pa3IMYHBIX BEIIECTB:
CTOWKHMI M BpeMEHHbIN I1a3Monu3. M3ydeHne BA3KOCTH LUTOIMIIA3Mbl PACTUTEIHHON KIIETKHU B
3aBUCHUMOCTH OT (PU3HOJIOTHYECKOTO COCTOSIHHS KJICTOK U TIPUCYTCTBUH MOHOB KaJIUS Y KAJIBIIHS.

Tema 2. Boouwiii oomen. Tpancnupayus pacmenuii

3anamue 2. Ocmomuueckue ceolicmea pacmumenvHou Kiemku. Tpauncnupayus
pacmenutl.

SIBnenue ocmoca (maazMosiu3 U Jeria3monus). [lodydeHue MCKyCCTBEHHOM KIIETOUYKU
Tpaybe. Typrop pacTuTenbHOW KIETKM KOpPHEIUIOAa MOPKOBU. OmpeleneHue OCMOTHUYECKOTO
JABJICHUS KJIETOYHOTO COKa IIa3MOJIUTUYECKHUM METOJIOM.

OmnpeneneHre OTHOCUTENBHOW WHTEHCHUBHOCTH TPAHCIHUPAIMM BECOBBIM METO/OM.
[Toncuer uncna ycrbuu. HabmoaeHue 3a IBUKEHUEM 3aMbIKAIOIIMX KJIETOK YCTHMII.

KonTponbhas pabota: «OcMOTHUECKHE CBOMCTBA KIETKH PACTUTEIBHON KIETKUY.

Tema 3. @omocunmes pacmenuil

Bansamue 3. [uemenmol 1ucma, ux ceoticmaa

[TurmenThl (oTOCHHTE3a W HMX CBOWCTBA. XpomMarorpaduueckoe paselieHHe CMeCH
(GOTOCUHTETUUECKUX ~ NUTMEHTOB.  DHU3UKO-XMMUYECKHE  CBOICTBA  XJIOPOPWIIIOB U
KapOTHHOHJIOB (PacTBOPUMOCTh, YCTOMYMBOCTH K arpeCCUBHBIM Cpe/laM, ONTHYECKHUE CBOMCTBA,
dyopecueHIus).

Kontponbnas padota: «Tpancniuparius pacTeHUI.

Tema 4. {vixanue pacmenuii

3anamue 4. Uzyuenue pepmenmmuuix cucmem ObIXaHUsI.

Omnpenenenue  apixatenpHoro  kodddumuenta. KonnuecTBeHHOE — ompezeneHue
AKTHUBHOCTH MOJU()EHOIOKCUIA3HI.

KonTponbnas pabota: «[lurmenTs! potocunTe3a. CBeToBast ctagus GOTOCHHTE3A.

Tema 5. Pocm u pazeumue pacmenui

3auamue 5. Pocm pacmenuii. Ilnanuposanue u nocmano8ka 3KCHepUMeHmos.

[InanupoBaHue W TOCTaHOBKA JKcrepuMeHTOB. OmpeneneHue 30HBI pPOCTa KOPHS H
ctebns. HaGmroseHne 3a TeoTponuuecKuME M3rubamMu KOpHs U ctebis. Hactudeckune m3ruObi
YEpPENIKOB IOJ[ JEWCTBHEM TeTepoayKCcuMHA. JleHCTBHE pa3HBIX KOHIEHTpAIMid pacTBOpa
reTepoaykCHHa Ha pocT KOpHeW. BiusHue aspanuu Ha pocT pacTeHHil. 3aBUCUMOCTh pa3MEpPOB
pacTeHus OT KOJIMYECTBA 3alaCHBIX BEIIECTB B CEMEHAX.

KonTponpHas pabota: «/[pixanue pacTeHHi».

3ansamue 6. Pocm pacmenuu. HM3mepenue nokazamenet u auanus pe3yibmamos
aKcnepumenmos. Munepanvrnoe numarnue pacmeHuu.

N3mepenne mokazateneil U aHAIU3 pe3yJbTaTOB YKCIIEPUMEHTOB 110 OTIPEICTICHUIO 30HbI
pocTta KOpHs, CTeOINs; TEeOTPONMUYECKOro u3rnba KOpHEH; AEWCTBHIO TIeTepoayKCHHA Ha
MpopacTaHrue CEMSH M POCT MPOPOCTKOB; BIMSHHUS a’pallil HA POCT PACTEHU; 3aBUCUMOCTH
BEJIMYMHBI PACTCHHI OT KOJTMYECTBA 3aIMaCHBIX BEIIECTB.



MUKpOXUMUYECKUN aHaIu3 307161 pacTeHuid. OOHapyKeHHE HUTPATOB B PACTECHHIX

Kontponbhas padota: «PocT u pa3BuTHE pacTCHUN».

Tema 6. Ycmotiuusocms pacmenuii K 9KCMpPeManibHblM 8030€UCmEUsIM Cpeobl

3anamue 7. (2 uaca)

BnusiHue TtemmepaTypsl W peakmMHM Cpelbl Ha aKTUBHOCTh (JepMEHTa caxapasbl.
3amuTHOE JCHCTBUE caxapa Ha CBOMCTBA MeMOpaH MpH 3aMOpaXKHUBaHUU TKaHeH. OnpeaeieHne
YCTOMUYMBOCTU TKAaHEH JIMCThEB pACTEHUU K JEHCTBUIO BBICOKMX TemriepaTyp (OmpezneieHue
JKapOCTOMKOCTH PAaCTEHUH ).

TeMbl ceMUHAPCKUX 3aHATUI AUCUUTIUIUHBI «DU3HO0JIOTHS PACTCHUN»:

Tema 1. ®otocunTe3 pactenuii: CBeToBasi U TEMHOBas CTaAuU (HPOTOCHHTE3a. DKOJIOTHS
¢dorocunTe3a

Tewma 2. MuHepanbHOE UTaHKE pacTeHuid Poibs B hopMupoBanuu raburyca u
YCTOMUYMBOCTHU pacTeHUH. Mcnoib30BaHne TEOPETUYECKUX 3HAHUN B IIPAKTHUKE.

Tema 3. @u3noaorus pocta U pa3BUTUSL PaCTEHUIN DKOJIOTUSI pa3BUTHUSL PACTCHUI.

9. Tekyuuii KOHTPOJIb N0 IUCHUNIHHE

Texymuii KOHTPOJb MO AWCIUIUIMHE MPOBOIUTCS MYTEM KOHTPOJISA IMOCEHaeMOCTH,
MPOBEJCHUS KOHTPOJBHBIX pabOT, TECTOB IO JIEKIMOHHOMY MaTepuany, pelieHus
CUTYaIMOHHBIX 3a7]a4 BHYTPH TEMbI, BBITIOJTHCHHS JOMAITHUX 3aJaHUl ¥ GUKCUPYETCs B hopMe
KOHTPOJIbHON TOYKH HE MEHEEe OJTHOTO pasa B CEMECTp.

OueHouHble MaTepuajabl TEKYIIETO KOHTPOJs pa3MmelieHsl Ha caiite TI'Y B pazzgene
«udopmarus 06 o6pa3oBarenbHON MporpaMmey - https://www.tsu.ru/sveden/education/eduop/.

10. HOpﬂI{OK MPOBCACHUSA U KPUTCPUU OLICHUBAHUSA l'[pOMC)KyTO'lHOﬁ aTTeCTallumn

DOK3aME€H B UETBEPTOM CEMECTpe IpPOBOJUTCA B YCTHOH ¢opme 1o Oueram.
DK3aMEeHaIlMOHHBII OUJIET COCTOUT U3 ABYX YacTeH.

IlepBas yacTh BKIIIOYAET BOIIPOCHI, IPOBEpsIOIIME NOoCTHKeHUE nHaukatopos POOIIK-
1.1 OtBer Ha BONpOC NMEPBOIl YaCTH JJaeTcsl B pa3BepHyTON (opMe.

Bropas gacTe BKJIIOYAET BOIPOCHI, MPOBEPAIOIINE NTocTHKeHue nHaukatopos POOIIK-
1.2. OtBeT Ha BOIpOC BTOPOM YacTH JAeTcsl B pa3BEpHYTOH Gopme.

[IpuMepHBIii epeyeHb TEOPETUYECKUX BOIIPOCOB:

1. ®usmnonorus pacTeHui, MpeaAMeT, LeIH U 3a/1a4M, CBSA3b HAYKU C IPYTMMHU HayKaMHu.

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

3. Knerka kak cTpykTypHast ¥ GyHKUIMOHAIbHAs €MHULIA PACTUTEIbHOrO opranusma. Ee
O0COOEHHOCTH CTPOCHHUSI U (PYHKIUH.

4. OCOOEHHOCTH )KU3HEJEITEIBHOCTH PACTUTEIHLHOIO OpraHu3Ma.

5. XJopormiact, CTpOeHHE, MPOUCXOKICHUE U OMOTEeHES.

6. ®OTOCUHTETUYECKHE TUTMEHTBI, UX POJIb B (POTOCHHTE3E.

7. CseroBast ctaaus (GOTOCHMHTE3a U ee MNpoAyKThl. DoTocHHTETHYECKas eAMHMIIA.
®orocucrema. ITL] poTtocunTesa.

8. TemnoBas cramusi ¢orocunre3a U ee NMpoaykThl. C3-, C4- m MOKT- merabonusm
yriaepona.

9. ®oTOCHHTE3 KaK OCHOBA MPOJTYKTUBHOCTH C.-X. PACTEHHM.

10. Dxomnorust poTOoCHHTE3a PACTCHUH.

11. Ponb npIxaHus B )KU3HHU PACTEHUMN.

12. ®ynkuuu raukonu3a u nukia Kpedca pacrenuit.

13.  CxoxmctBo u  paznmuuuss  (orodochopuarpoBaHUsI U OKHCIUTEIHHOIO
dochopunrpoBanus.



14. Dxonorus nbIXaHusl pacTEHUM.

15. 3HaueHue BOABI B )KM3HEACATEIbHOCTH PACTUTEIILHOTO OPraHU3Ma.

16. BoxHblii OanaHc pacTeHU.

17. IlornomuieHue BOJbl pACTCHUEM.

18. Tpancnuparus, 6HOIOrnYecKoe 3HaUCHHE.

19. MakponsieMeHTsl, uX (pu3nogoruyeckas pojib B paCTeHUU.

20. Mukpoa1eMeHThl, UX (pru3nonorndeckas posib B paCTCHUN

21. buoreoxumMuyecKkue NPOBUHIINH.

22. PocT 1 pa3BUTHE PACTEHUIA.

23. XapakTepucTHKa pOCTOBBIX peakinii. bosblas KpuBas pocra.

24. Ilokoii pacteHuidl. MeToabl CHATHS ITOKOSI.

25. ®UTOrOPMOHBI — SHJIOTEHHBIE PETYIATOPHI POCTA U PA3BUTHS IEIOCTHOTO PACTEHUS.

26. Perynsropnas posb cBeta. DUTOXPOM, KPUIITOXPOM M (POTOTPOIHHEI.

27. JIBUKEHUS paCTEHUI: TPOIU3MBbI, HACTUU U HYTAIIUH.

28. ®oTonepuoinYecKue rpynibl pacTeHUH.

29. buonoruyeckue pUuTMbI JKU3HEAEATEIILHOCTH PACTCHHI.

30. YcToiH4MBOCTh pacTeHHi K (haKTOpam CpeIbl.

31. X01010yCTOWYMBOCTh U MOPO30YCTOMYUBOCTH PACTCHHIA.

32. 3UMOCTOMKOCTb PACTEHHH.

33. IlpucnocobiieHne pacTeHUi K BEICOKUM IOJIOKUTEIBHBIM TEMIIEpaTypaMm.

34. 3acyX0yCTOMYMBOCTh PACTEHUM.

35. ConeycToiYMBOCTh PACTEHUIA.

36. UcnonwszoBanue (HU3MOIOTUUECKHMX METOJO0B U IOKa3aTejleldl B CEJIEKIIMOHHOM
MpoLecce, TEXHOJIOTUH BO3/IETBIBAHUSA C.-X. KYJIBTYP.

37. UmmynuteT pactrerunii. DUTOHIUIBI U PUTOATIEKCUHBI.

IIpy nmnpoBeneHMM NPOMEKYTOUHOM AaTrTeCTAallMUd OLEHKU TEKYLIEro KOHTPOJIs
YUUTBIBAIOTCSL  CIEAYIOIIMM 00pa3oM: HTOroBasi OLIEHKAa BBIUUCISAETCS Kak CpeaHee
apu(MeTHyecKoe 3HaU€HUE OLIEHOK 3a TeKYILUN KOHTPOJIb U 33 YCTHBIN SK3aMeH.

Pesynbrarel  2K3aMeHa ~ ONPENENAIOTCA  OLCHKAMH  «OTIMYHO»,  «XOPOIIO»,
«YZOBJIETBOPUTEIILHO», «HEYIOBIECTBOPUTEIBHO.

OneHouyHble MaTepuabl JUIsl IPOBEIEHUS NMPOMEKYTOYHON aTTeCTallMi pa3MeEIIeHbl Ha
caiire TI'Y B pasgmene «MHpopmanus 00  oOpa3oBarenbHOM — mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YueOHO-MeTOOANYECKOE O0ecIeueHne

a) DJEKTPOHHBIA YYEOHBIH KypCc MO JAUCHHUIUIMHE B DJEKTPOHHOM YHHBEPCUTETE
«Moodle» - https://lms.tsu.ru/course/view.php?id=18235

0) OrieHOYHBIE MaTepHalibl TEKYHIEro KOHTPOJIS M MPOMEXKYTOYHOM aTTECTAllUH I10
JUCLHUILIIMHE.

B) [1man ceMuHapCKUX 3aHATHIA 1O JUCITUTUTHHE.

r) MeToaudeckue yka3aHusl 1o IpOBEACHUIO Ta00OPaTOPHBIX PadoT.

1) MeTtonuyeckue yka3aHHs 10 OpraHU3allMi CaMOCTOSTEIbHON pabOTHI CTY/I€HTOB.

12. Ilepeuyens yueOHOIi TuTEepaTyphl U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JTUTEpaTypa:

1. Anexuna H.Jl., bannokun lO.B., I'aBpunenko B.®. u ap. ®usnonorus pacreHui:
y4eOHUK JJIs1 By30B MO OMOJIOTHYECKUM CIIEHUaNbHOCTSIM U HanpasiaeHuto 510600 "buonorus"/
nox pen. M.II. EpmakoBa. — M.: Akanemus, 2007. — 634 c.

2. Kysnemor B.B., JImutpueBa ['.A. ®dwusuonorus pacrenmit. T. 1: yueOHUK 1t
aKaJeMU4eckoro OakalaBpuaTa: IO HampaBlIeHUSAM "ArpoxuMus U arpornodBoBejeHue",



"ArpoHoMus" ¥ HanpaBICHUSIM MOATOTOBKHU JUIIJIOMUPOBAHHBIX CIIELUAINCTOB "ATpPOXUMUS U
arpornouBoBeAeHue", "ArpoHomus": I8 CTYAEHTOB BY30B IO €CTECTBEHHOHAYyYHBIM
HAIpPaBJIEHUAM U crienuaibHocTsAM: B 2 T. — M.: FOpaiir, 2016. — 436 c.

0) IOTIOHUTENbHAS JINTepaTypa:

1. OU3MONOTHUS YCTOWYUBOCTH CEIIbCKOXO3SIICTBEHHBIX KYJBTYp: Y4€OHUK MJis
CTYJICHTOB BBICIIUX Y4YEOHBIX 3aBEJCHHM, OOYYAIOMIMXCS [0 HAMPABJICHUSM TOJATOTOBKU
"Arponomusa", "CagoBoactBo", "Arpoxumus U arpomoyBoBefieHHE" 1O IporpaMmmam
maructpatypsl /E.W. Komkun. — M.: [Ipoda, 2010. — 638 c.

2. MapkapoBa E.H. ®usnonoruss kopHeBoro nutaHus pacrenuii. — M.: U3a-Bo
MI'Y, 1989. - 102 c.

3. Kysnenop Bn.B., [ImutpueBa I'.A. ®usmonorus pacTeHHil: y4eOHUK s

CTYJICHTOB BY30B, OOy4YalOUmIMXCS [0 HAMPABJICHUSM [OATOTOBKH JTUIUIOMHUPOBAHHBIX
crienaiaucToB "Arpoxumus u arponouBoBenenue”, "Arponomus". — M.: Beiciias mkosna, 2006.
— 741 c. http://sun.tsu.ru/limit/2016/000248773/000248773.pdf

4. 3urre I1., Baiinep J.B., Kanepaiit M.B., Bpesuncku A., Képuep K. Boranuka.
Y4ueOuuk mis By3oB. T.2. @usnonorus pacrenuii / [Tog pen. B.B. Uyba. — M.: U3ngat ueHTp:
Axanemus, 2008.

B) pecypchl cetu VHTEpHET:
— OTKpBIThIE OHJIaMH-KypCbl: https://teach-in.ru/lecture/2018-10-17-Nosov

13. llepeyenb HHPOPMALMOHHBIX TEXHOJIOTH I

a) JTUIIEH3MOHHOE M CBOOOHO paclpoCTpaHsIeMoe MPOrpaMMHOE OOecTieueHue:

— Microsoft Office Standart 2013 Russian: maketr mporpamm. BxirouaeT mpuiioKeHUs:
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);

— myONIMYHO JocTymHbIe o0naunblie TexHonoruu (Google Docs, SAnaexc auck u T.11.).

0) nH(hOpPMaIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DNEeKTpOHHBIN KaTaJjor Hayunoi O6ubaoTexku Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHast O6ubanoreka (peno3uTopuii) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— 3bC Koncynbrant crynenra — http://www.studentlibrary.ru/
— O6pazoBatenpHas wiargopma FOpaitt — https://urait.ru/
— 9BbC ZNANIUM.com — https://znanium.com/
— 9BC IPRbooks — http://www.iprbookshop.ru/

B) nipodeccoHaIbHbIEe Oa3bl JaHHBIX:

— @usuonorus pacrenuii: xypHai /Poc. AH, Un-T ¢usmnonorun pacrenmii um. K. A.
TumupszeBa M.: Hayka, 1954-2020 — JlocTyn K 3J€KTpOHHON Bepcuu x)ypHaia B cetu TI'Y
yepe3 DnekTpoHHyto 6ubnmoteky eLIBRARY.RU — http://elibrary.ru/contents.asp?titleid=8253

— Arpoxumus : xxypHan/ Poc. AH — Jloctyn k a5ekTpoHHOM Bepcuu KypHana B ceth TI'Y
qyepes DNEKTPOHHYIO oubnuoTexy eLIBRARY.RU —
https://www.elibrary.ru/contents.asp?selid=18128183&issueid=1053227


https://teach-in.ru/lecture/2018-10-17-Nosov
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

—  Cenbckoxo3siicTBeHHast ~ Ouosiorusi:  xkypHan/  AHO  Pemakmust  kypHana
"Cenbckoxo3siiicTBeHHass Ouonorust” — JlocTym K 3JIeKTpOHHOW BepcHuM >KypHana B cetu TI'Y
yepes DNEeKTPOHHYIO OoubIMoTEKY 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 & Soil Science —
https://www .journalijpss.com/index.php/IJPSS

— Hay4Has s1ekTpoHHas oubnuoreka eLIBRARY.RU. — http://www.elibrary.ru

— pedepatuBHBIA KypHaT BcepoccHCKOrO WHCTUTYTAa HAYYHOW W TEXHUYECKOM
unpopmanuu (BUHUTH) — http://www.viniti.ru

14. MaTepuajJbHO-TeXHHYECKOE 00ecneueHue

AyauTopuu i POBEACHUS 3aHATHH JICKIIMOHHOTO THIIA.

AyauTtopun Il TPOBEACHUS 3aHATUH CEMHHAPCKOTO THUIA, WHIUBUIAYAJIBbHBIX U
TPYIIIOBBIX KOHCYJIbTAIIMN, TEKYIIIETO KOHTPOJIS U TPOMEKYTOUHOM aTTeCTaIlH.

[TomemieHust 111 caMOCTOSTENbHON pabOThI, OCHAIICHHBIE KOMITBIOTEPHOW TEXHUKON U
JOCTYTIOM K ceTH VIHTEepHEeT, B JIEKTPOHHYI HWH(OPMAIMOHHO-00pa30BaTEIIBHYIO Cpely U K
MH(OPMALIMOHHBIM CIPABOYHBIM CHCTEMaM.

Jlaboparopuu, oOOpymOBaHHBIC JUIi  TPOBEACHHS  JaOOPATOPHBIX  3aHSTHU:
CTEpUJIM3AlMOHHBIN 1IKad, TePMOCTAT, BHITSKHBIE MIKA(bI, TUCTHILUISTOP, XOIOAUIbHHUK, BECHI
AJIEKTPOHHBIC, CHEKTPOPOTOMETP, (POTOIITEKTPOKOJIOPUMETP, UEHTPpUPYra, MHUKPOCKOIBI,
ABTOMAaTUYECKUE NUIETKH, IUIMTKA, XUMHUYECKas IMOCYy/Aa, XOJOAWIbHUK, BEChl, IUIMTKA,
XUMUYECKHE PEaKTUBBI W pPAcXOAHble MaTepuanbl (Oymara u ap.) (Manblii mpakTUKyM IO
dbuznonornu pacTeHui: yueOHO-METOAUYECKOe MOCoOHe i OMOIOTHYECKHUX CIeNUalbHOCTEN
By30B / M. B. Edpumosna, . ®. I'onosarkas, E. C. ['Bo3neBa, M. A. bonbmakosa; Tom. roc. yH-T,
[buonornueckuii mHcTUTyT|. - Tomck: M3nmarensckuit Jlom Tomckoro rocymapcTBEHHOTO
YHHUBEpPCUTETA, 2018. URL: http://vital.lib.tsu.ru/vital/access/manager
[Repository/vtls:000633508).

15. Uudopmanus o pa3padoTunKax

lNonomankass Upuna ®eoKTUCTOBHA, OKTOP OMOJOTHYECKMX HAYK, JOIEHT, Kadeapa
dbusnonornu pacreHuit, 6uorexHosoruu u o6uonHbopmatuku buonornyeckoro mHctutyra HU
TI'Y, npodeccop.
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