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1. Hesap 1 ni1aHUpyeMble pe3yJIbTaThl 0CBOCHUS 1M CHHMIIIMHbBI

Iesbr0 0CBOEHMSI JUCLUIUIMHEI ABIsETCA (POPMUPOBAHUE CIECAYIOMIMX KOMITETEHIIMI:

OIIK-2 CnocoGeH mpUMEHATh MPUHLIHUIBI CTPYKTYPHO-()YHKIIMOHAIBHOW OpraHU3alluy,
UCIIOJIb30BaTh (PU3MOJIOTMYECKHE, HUTOIOIHYECKHe, OMOoXUMHUUYEeCKHe, Onodu3nueckue MeToabl
aHanmu3a s OLUEHKH M KOPPEKIMH COCTOSHUS KHUBBIX OOBEKTOB W MOHHTOPWHIA Cpelbl MX
oOuTaHusl.

Pe3ynbpraramMy 0cBOEHUS IMCLUIUIMHBI SBIISIOTCS CIEAYIOIINE UHAUKATOPBI TOCTHKEHHUS
KOMIIETECHIINH:

NOIIK-2.1 JleMOoHCTpUpYeT TOHHUMAHWE TPUHIMIIOB CTPYKTYPHO-(YHKIMOHAIHHON
OpraHu3alUH JKUBBIX CUCTEM

NOIIK-2.2 HUcnonb3yer (PU3NOIOTHYECKUE, IMTOJOTHYECKHE, OHMOXUMHUYECKHE,
O6uodu3znyeckue METOJbl aHAIN3a JUISl OLEHKU U KOPPEKLUUH COCTOSHUS KHUBBIX OOBEKTOB U
MOHHUTOPHHTA CPEJIbl UX OOUTaHUS

2. 3aga4umn 0CBOCHHUSA JUCHMILINHEI

— OCBOUTh TEOPETHUECKUE OCHOBBI U OCHOBHBIE METOJbl (PU3HOJIOTHH PETYJIATOPHBIX
cUCTeM, IPUMEHEHHE MOJyYSHHbIX 3HAaHUH U HaBBIKOB B PELICHUU POPECCHOHATIBHBIX 3a/1au.

— Hayuntbcst npUMEHSTh NOHATUNHBIA anmapar, aHAIM3UPOBaTh U pa3paldaThiBaTh
CHOCOOBl PEryisilid JKU3HEACATENbHOCTH PpACTEHUH [UIs pELIeHUs MPaKTHYeCKUX 3a7ay
po(hecCuOHATILHON e TENbHOCTH.

3. MecTOo IUCHMIIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
Jucuuninuza otHocutes K bioky 1 «/lucuuruinael (Mogynn)».
JlMcuuIuInHa OTHOCUTCS K 00513aTeNIbHON 4acTH 00pa30BaTeIbHOM TPOrpaMMBl.

4. Cemectp(bl) ocBOeHMs U GopMa(bl) NPOMEKYTOUHON ATTECTANMH MO TUCHUILINHE

[IaTe1il cemectp, IK3aMeH

5. BxoaHblie Tpeﬁonaﬂuﬂ AJiA OCBOCHHUA JUCHUIIJINHBI

Jl7is ycTienrtHoro OCBOCHUS JUCIUILTUHBI TPEOYIOTCS KOMIETEHIIUU, CPOPMUPOBAHHBIE B
X0JI€ OCBOEHHsI 00pa30BaTEIIbHBIX MPOTPAMM MPEIIECTBYIOIIETO YPOBHS 00pa30oBaHuUs.

Jlis  yCHemrHoro OCBOEHHUS AUCHUIUIMHBI TpeOYyIOTCS pe3ynbTaThl O0y4eHHsS IO
CJIEYIOIINUM TUCIUTITNHAM: (PU3UKHU, XUMUU, OMOXUMUH, TEHETUKH, IIUTOJIOTHUH, OOTAHUKH.

6. SI3pIK peann3zanun

Pyccknit

7. O0beM AUCHHUILIMHEI

OO6m1ast TpyI0€MKOCTh TUCIMIUIUHBI COCTABIISAET 5 3.€., 180 "yacoB, U3 KOTOPHIX:
-nekuu: 32 u.
-1abopatopHbIe: 56 4.
-ceMuHap: 12 4.
B TOM YHCJIE€ MPAKTUYECKas MOJArOTOBKA: 56 u.
O0BbeM caMOCTOSTENEHOM padOThI CTY/IEHTA OIPeIeTeH YIEOHBIM IIAHOM.

8. Conep:xanue IUCHUILUIUHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

NOIIK-2.1 JlemoHCTpupyeT MOHHUMAaHHE MPHUHIUIIOB CTPYKTYPHO-(GYHKIIMOHATHHOM
OpraHU3aI1H KUBBIX CUCTEM
Tema 1. Beedenue. @usuonocus pacmumenbHOU KIemKu.



1.1 Ipeamer. OcHOBHBIE 3Tanbl pa3BUTUs (U3HoIOrUU pacteHuid B Poccun u Tomckom
yHuBepcurete. Posb pusznonoruu pacteHuit B pa3BUTUH OMOTEXHOJIOIMU U MECTO (PU3HOJIOTUHU B
CMEXHBIX JUCHUILTUHAX. Poib Gu3nonI0rum pacTeHui B anbHEHIIEM pa3BUTHH OMOIOTHYECKOM
HayKl U TOABEME MPOJYKTUBHOCTH CEIbCKOro xo3siictBa. Hepemennsle mnpobGiemsl u
NEPCIEKTUBBI JATbHEUIIET0 Pa3BUTHS (PU3NOJIOTHH PACTCHHIA.

1.2 Crpykrypa ¥ (QYHKUMHM OPraHOMJOB KIETKH, LUTOIUIa3Mbl M OHOJOIMUYECKUX
MeMOpaH. Pazipa)kxnuMocTh, 3J1aCTUYHOCTb, BA3KOCTh U JIBUKEHUS LUTOIIA3Mbl M 3HAYEHHE UX
ABJICHUM B JKM3HU KICTKU. BHYTpHUKIETOUHBIE CHCTEMBl PETYJALHMH. TOTUIIOTEHTHOCTH
pacTuTenbHON KieTkH. Pereneparusi nenoro pacrenus. [loHsATHE O OMOIHEPreTHKE KIETKH.
[TpoHumaeMocTs NPOTOIJIA3MBl, MPUPOAA IPOHULIAEMOCTH Yepe3 MeMOpaHbl. 3HaueHHE B
TPAHCIOPTE HMOHOB AJIEKTPOXMMUYECKOTO MOTEHIMaia MeMOpaH. VOHHbIE HACOCHI, KaHAJbl U
TpaHcnopTepsl. OcoOeHHOCTH  JeHWcTBUS ~ (EPMEHTOB B JKMBOM  KIETKE  pacTeHHs.
KommapTMmenTanus u ee posib B OMOXHUMHUYECKUX PEAKIHAX B KIETKE.

Tewma 2. Boooobmen pacmenuil.

2.1 IlornmomnieHue BOJABI pACTUTEIBHOM KieTKOW. OCMOC, BOJAHBIN IMOTEHIMAIa KIIETKH,
TYpPropHoe€ M OCMOTHYECKOEe naBiieHue. KoimuecTBO M COCTOSIHME BOJABI B TKAHSIX PACTCHHM.
®usznonoruyeckas posib Boabl. KopHeBoe nasnenue. ['yrranus u «mmau» pacteHuil. BiausHue
BHEIIIHUX YCJIOBMW Ha BCachiBaHME BOJbI pacteHueM. COCTOsSHMS BOJBI B TOYBE. 3HAUCHUE
MOYBEHHOU CTPYKTYPBI AJIsi BOJAOCHAOKEHUS pacTeHUH.

2.2 Tpaucniupanus u ee Gpu3nogorndeckoe 3HaueHUEe. MeToabl U3YYCHUS TPAHCITHPAITUH.
KonuuecTBeHHbIE TOKa3aTeNM, XapaKTEPHU3YIOLIUME MPOIECC TPAHCIUPAIMU: WHTEHCUBHOCTb,
MPOAYKTUBHOCTh TPAHCIUPANUA W TPAHCHUPAIMOHHBIA KOIPPUIMEHT. YCThbUYHAS U
KYTHKYJISIpHas TpaHCOUpauus. YCThbUIa. Y CThUYHAS PEryInpoBKa TpaHcIHUpanuu. BiusHue Ha
TPAHCIIUPAIMIO U €€ MPOJYKTUBHOCTh BHEIIHUX YCIOBUH. MexaHu3M Nepe/BUKEHUS BOJIBI O
pactenuto. Tok Boabl 1o cocyaaM. BepxHuil 1 HUKHUIA JIBUTaTeau BOJHOrO Toka. HaTskeHue
BOJIbI B COCYZaX, 3HaYECHHWE MEXMOJEKYJISIPHOTO CIEIJIEHUs M TPaJIueHTa MOTEHIIMAIa BOABI B
KJIETKaX U TKAHSIX B TPAHCIIOPTE BOJBI.

Tema 3. @omocunmes pacmenuil.

3.1 Ucropus otkpeiTus hoTocuHTe3a. OCOOEHHOCTH CTPOEHUS JINCTA U UX 3HAYEHUE JJIS
nporeccoB poTocuHTE3a. XJIOPOIUIACTI, MX cTpoeHue. Kiaccudukanus nMrMeHToB B PaCTCHUH.
[TurMeHThl XJIOPOILIACTOB: XJIOPOGMIUIBI, KapOTUHOMBI, (GUKOOMWIIUHBL. OCOOEHHOCTH HX
cTpoeHus. PuznuecKkue CBOHCTBA IMIMEHTOB: PAacTBOPUMOCTb, CIEKTPHI IOIVIOIIEHUS,
¢nyopecuenuss. CTpPYKTypHbIE W XUMHYECKHE CBOWCTBAa XJOpouuioB. 3HaueHue Jyis
(oToCHHTE3a pa3IMYHBIX YYACTKOB COJTHEUHOTO CIEKTpA.

3.2 DddexTuBHOCTH HCMOMB30BaHUS cBeTa B (GoTocuHTe3e. KBaHTOBBIM BBIXOJ
¢dorocunTesa (padbotsl BapOypra u ap.). CoBpeMeHHbIE MPEICTABICHUS O XUMHUYECKON MPUPOJIe
npoueccoB (otocunTe3a. [lepBuunblie peakuuu GOTOCUHTE3a. AKTHBAILMS XJIOPO(DUIIa CBETOM.
OOpaTtuMble  OKHCIHTEIIBHO-BOCCTAHOBUTENbHBIE  IpeBpalieHus  xjopoduiia.  JIBe
doToxuMHUECKHe MUTMEHTHbIE cucTeMbl. L{ukindyeckoe, HEUKINYECKOE U TCEBIOIMKINUECKOE
dorodochopmmpoBanre. POTOCHHTE3 KaK COUETAHWE CBETOBBIX W TEMHOBBIX XHMHUYECKHUX
peakuwmii. [Ipoucxoxaenue kucmopoaa GoTOCUHTE3A.

3.3 Accummisanua yraepoga no tumy Cs, C4 m CAM y pasneix pacrenuid. [Ipupona
NEPBUYHBIX MNPOAYKTOB (oTocuHTe3a. Vcmonb3oBaHWe paJMOAKTUBHBIX H30TONOB B
UCCIIEIOBaHMAX 10 poTocuHTe3y. POTOABIXaHUE, PEAKIINH, TPOTEKAIOIINE B IIEPOKCUCOMAX.

3.4 KonuuecTBeHHbIE TMOKa3aTead Imporecca (OTOCHUHTE3a: HHTEHCHUBHOCTh U
IPOAYKTHUBHOCTh (hOTOCHHTE3a. MeToabpl HX oOmpeneieHus. 3aBUCHUMOCTb (OTOCHHTE3a OT
BHEUIHUX YCJIOBHMM, a Takke OT BHYTPEHHHUX OCOOCHHOCTEH W COCTOSIHMSI pacTEHUU.
Komnencanuonnass Touka npu (OTOCHHTE3€ M €€ 3aBHCUMOCTh OT OMOJOTHMUYECKUX CBOWCTB
opraHuszMa. ACCUMWIALMOHHOE 4YHMCIO KaK XapakTepUCTHUKa ydacTus XJopoduiia B
¢orocunTese. [lyrn moBbIIEHUS W TPOIYKTUBHOCTH (oTocuHTe3a. KynbTypa pacTeHuil B



YCIIOBUSIX HMCKYCCTBEHHOIO OCBELICHMs (CBETOKYJIbTypa). [IpoMBIIIIEHHOE pPacTEeHHEBOICTBO.
IlepenBrkeHre aCCUMMIIATOB B PACTEHHUU. ATTPAarupyrouive 30HbI U LEHTPHI, UX U3MCHCHHUE B
OHTOI'€HE3€ PACTECHUM.

Tema 4. /{vixanue pacmenuii.

4.1 Jlpixanue Kak BEAYUIUH OKHCIUTEIbHO-BOCCTAHOBUTEJBHBIM MPOIECC, €ro pojb B
TKAaHAX 3€JICHOr0 pacTeHus. Pa3BuTue mpencTaBiieHME O XMMHMYECKOM CYIIHOCTH IIPOLIECCOB
nOpixaHus U OpokeHus. CBs3b MeXAy AbIxaHuem u OpoxxenueM. ['nmkonus, nukia KpeOca.
@DepMeHTaTUBHBIE  CUCTEMbBI  JbIXaHUsA. OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIA  IOTCHIMAI
Pa3IMYHBIX TEPEHOCUYMKOB BOJOPOJA M AJIEKTpoHA. TepMmMuHanbHBIE OKcHAa3bl. OCOOCHHOCTH
NEHTO3HOIO0 MLHMKJIA JAbIXaHUs. OHepreruka JpixaHus. OxucnutenbHoe (GochopuiimpoBaHue.
3HayeHWE B JKU3HM DPACTCHMH DPA3MUYHBIX MyTed okucieHus cyOctpata. KommnyectBeHHBIE
[IOKa3aTeau JbIXaTeJbHOrO ra3ooOMeHa. MeToapl H3ydeHus JbIxaHus. JlpIXaTeabHbIN
K03 uureHT. 3aBUCUMOCTh JBIXaHUA OT OWOJIOTMYECKUX CBOMCTB OpraHu3Ma M YCIOBUH
pa3BUTHS.

Tema 5. Munepanvrhoe numanue pacmeHuii.

5.1 TeopeTnueckoe U MPAaKTUYECKOE 3HAYCHUE U3YUYEHUSI KOPHEBOI'O MUTAHUS PACTECHUM.
OCHOBHBIE 3Tallbl Pa3BUTHsI YUYE€HUS O KOpHEBOM NuUTaHuU. [losneBbie U 1abopaTopHbIe METOAbI
W3Yy4EHUsl BOIIPOCOB IHUTAaHUs pacTeHHH. Makpo- U MukposineMeHThl. dusnonorudeckas poib
MUHEPAIBHBIX 3JIEMEHTOB B PACTEHUHU U HapyLIEHUs, BOSHUKAIOLIUE IPU OTCYTCTBUH OTAEIbHBIX
MUHEpaIbHBIX 2JIeMEeHTOB. [lorionieHne pacreHueM 3JIEMEHTOB MHHEPAIbHOTO IIMTaHUS.
VYCBOGHHME M MCTOYHUKHU a30Ta JJIs MUTAHUS BBICIIMX pacTeHU. DOpMbl COCIMHEHUN a30Ta B
NOYBE W WX MpeBpamieHus. HutpaTel, aMMHa4YHbIe COMM W OCOOCHHOCTH HMX HCIOJIB30BAHUS
pasMYHBIMM pacTeHUsAMU 1o pabotam [IpsHMIIHMKOBA. A30THOE IUTaHHWE pacTeHUil B
3aBHCUMOCTH OT XapakTepa NouBbl. [IpeBpamieHust a3ora mpu CHUHTE3€ OCIKOBBIX BEIIECTB B
pacrenuu. IlepeamunupoBanue u ero poib. IloTpeOneHne MUHEpalTbHBIX BEIIECTB Pa3HBIMU
BHJIaMH PAaCTEHUH B Pa3IU4HbIC ITEPUOJIBI )KU3HU.

5.2 buoreoxumuyeckue NpOBUHLUMU. DHU3HOJIOrMYEcKoe OOOCHOBAaHUE OCHOBHBIX U
JIOTIOTHUTENBHBIX y100peHuit (moaxkopmok). HekopHeBoe MuHepanbHOEe MUTaHUE PACTEHUH, €r0o
TEOPETUYECKOE M IPAKTUYECKOE 3HAYCHUE IIPU HMHTCHCUBHON TEXHOJOTHMH BbIpAIMBaHUs
pacTeHuM.

Tema 6. Quzuonocus pazeumus u pocma pacmeHull.

6.1 ITonsTHe 006 MHAMBUYAIBLHOM PAa3BUTUU pacTeHUil. B3auMocBs3b pa3BUTHS U pOCTa.
Xapakrepuctuka pocta pactennil. Kpuas pocta. Ilokaszartenu, xapakTepu3ylOUIUME pOCT, U
MeToAbl uXx omnpenenenus. dazpl pocta KiIeToK. GUTOrOPMOHBI U HHTHOUTOPBI U UX XUMHUECKUE
aHaIOTU. AYKCHHBI, THOOepe/IMHbl M LUTOKMHUHBI, HMX pOJIb B POCTOBBIX IIpOlEccax.
WNHruburopsl — abcM30oBasi KUCIIOTA, 3TUIIEH, (EHOJIBI U Ap. COSTUHEHHUS.

6.2 BrnusiHue ¢akTopoB BHEIIHEH Cpebl Ha POCT M pa3BUTHE pacTeHUil. BnusHue cera
Ha pocT pacteHuil. Dtuonsauus. PoronepuoausmMm. OUTOXPOM, KPUITOXPOM U (HOTOTPOIUH, HX
ydgactue B (usnonorudeckux mporeccax. Paborer M.X. YaiimaxsHa o (U3HOIOTHYECKUX
0COOEHHOCTSX pacTeHHH pas3HbIX (oTonepuonuueckux rpymn. Juddepenuumanus mona y
pacrenuil. «®duszmonoruyeckre dacbl» — (OHOPUTMBI) — IUPKaJWAaHHBIE PUTMBI PACTEHHII.
Teopus userenuss ABCDE. Crapenue n nepuoj Mokosi paCTeHHH. ODTalbl Neproja MOKOsl, UX
duznonoruyeckas xapakrepucTtuka. Mcrnomap3oBanue peryiasiTopoB pocTa B CEIbCKOM XO35HCTBE,
CTUMYJISILUSL M TOPMOXEHHME pOCTa, TepOUIMIHOE JEHCTBHE, J[J03apUBaHUE ILJIOJOB,
HCIIOJIb30BAaHUE peTapJaHTOB. JIBMKEHMsI pacTeHHUU, MX XapaKTepUCTHKa M OHOIOrHYecKoe
3HAYCHHUE.

Tema 7. Quzuonoeus ycmoiiuugocmu pacmeHuil.
7.1 Bugei u  (QopMBI  YCTOMYMBOCTH  pacTeHUH. 3aCyXOyCTOMYHMBOCTb U
KApOYCTOHYMBOCTb. YCTOMYMBOCTh K 3aTOIUICHUIO. DU3MOIOro-0MOXMMHUYECKas MpUpoa



XOJIOZIOCTOMKOCTH W MOPO30CTOMKOCTH  pacTeHui. 3akaluBaHUE pAcTeHUH M €ro
¢duznonoruueckas npupona. Pa3pl 3akaauBaHUA. 3UMOCTOMKOCTh PAaCTEHUN M €€ BIUSHHE Ha
YCIIOBUSL CYIIECTBOBAaHUS PAcCTEHUIl (COCTOSIHME IIOYBBI, arpOTEXHUKA, YCJIOBUS IHUTAHMS).
Brnusaue Ha pacteHus M30bITKA COJEH (COJIEYCTOMYMBOCTB). MeTonbl OOpPHOBI C 3aCOJICHUEM.
['anoputel. IlyTm mOBBIIIEHHS COJEYCTOMYMBOCTH pacTeHHi. BnusHume Ha pacTeHHS
3arpsA3HEHUH BO3/1yXa. Y CTOWYMBOCTh PACTEHUN K 3arpsi3HEHUIO BO3AyXa.

7.2 ®usnonoro-OMOXMMHUYECKHE OCHOBBl YCTOMYMBOCTM BBICIIMX pacTeHUNl K
NaTOreHHbIM  MHKpoopranusmaMm.  Mmmynurer — pacreHud.  KoHCTUTyLHMOHHBIE U
MHAYLUUMPOBAaHHbIE MEXaHM3MBbl 3alUThl pacteHuil. Teopunm Basunosa, ®nopa u ap.
duroanekcuHsl, GUTOAHTUCUNIUHBL, GUTOHIM/BL. [IyTH NOBBIIEHUS YCTOHYNBOCTH PACTEHUH K
UH(PEKIMOHHBIM 1 HEMH(EKITMOHHBIM 3a00JIeBaHUSM.

Tembl 1 KpaTKoe copepkaHue 1ab0paTOPHBIX 3aHATHH JUCUUTUIMHBL «DU3NOIOTHS paCTEHUII»

NOIIK-2.2 Hcnonb3yer  (QU3NOIOTUYCCKUE, ITUTOJIOTHYECKHE, OHOXUMHUYECKHE,
Ouodu3nUecKrue METOAbl aHAIHM3a JJIs OLCHKH M KOPPEKIUU COCTOSHHUS >KUBBIX OOBEKTOB W
MOHUTOPUHTA CPEJIbI UX OOUTAHUS

Tema 1. Dusuonocus pacmumenbHOU KIemKU, OCMOMUYECKUE CEOUCMEA KI1emKU

3anamue 1. Quzuonoeuss pacmumenbHOU K1emKu

OrnpezenieHne CKOPOCTH JBMXKCHHS ITUTOIUIa3Mbl. OKpallliBaHHWE >KUMBBIX M MEPTBBIX KIIETOK
HEUTpaJdbHBIM KpacHbIM. M3ydeHHe BS3KOCTH IIMTOIUIA3Mbl PACTUTENBHON KIETKA B
3aBUCHUMOCTH OT (PU3HOJIOTHYECKOTO COCTOSIHHS KJICTOK U TIPUCYTCTBUH MOHOB KaJIUS Y KAJIBIIHS.
3anamue 2. OcmomuuecKue c80UCMBA PACMUMENbHOU KI1emKU

SBenne ocmoca. Typrop pacTUTENBHOW KIETKU. SIBJI€HWE IUIa3MOJM3a U JAEIIa3MOJIN3a.
[Iponunaemocth KMBOM M MepTBOM 1uUTOIUIa3Mbl. OmpeneneHue BOAHOTO MOTEHIHAA
pacTUTEIBHBIX TKAaHEH MIa3MOJIUTUYECKUM METOJIOM M METOJIOM Y PIITIPYHTA.

KonTponbhas pabota: «OcMOTHYECKHE CBOMCTBA KIETKH PACTUTEIBHOU KIETKM.

Tema 2. Boouwiii oomen. Tpancnupayus pacmenuii

3ansamue 3.

OnpeneneHne MHTEHCMBHOCTH TPAHCIHpAlMM BECOBBIM MeToaoM. lloxacder wmcia ycThui.
HabGmonenne 3a nBmkeHWeM ycTbull. bapbepHas ponb  KyTHKyJbel.  Omnpenenenue
BOJIOYAEP>KUBAIOLIEH CIOCOOHOCTH pacTEHUH.

Konrtponbnas pabdora: «Tpancnupanusi».

Tema 3. @omocunmes pacmenuil

3anamue 4. [luemenmor aucma, ux céoucmea

[lurmenTsl ¢oTOCHHTE3a W WX CBOWCTBA. XpomaTorpaduyueckoe pasleJieHue CMecH
(doToCHHTETHYECKMX  NUTMEHTOB.  (DU3MKO-XMMHYECKHME  CBOMCTBA  XJIOPOQWIIOB U
KapOTUHOUJIOB.

3anamue 5. Ceemosasn cmaous ¢pomocunmesa

Ob6napyxeHue mnporeccoB (OTOCHHTE3a. 3aBUCHUMOCTh HMHTEHCHBHOCTH (DOTOCHHTE3a OT
OCBEILIEHHOCTH JIMCTHEB U TEMIIEPATYPBI OKPYKAIOIIEH CPEIBI.

KonTponbhas pabora: «[lurments! porocunTesa. CBeToBas cTagusi GOTOCHHTE3A.

3ansmue 6.

Bbinenenne  akTHBHBIX — XJoporjiacToB.  KonuuecTBEHHOe — ompezesieHue  CoAepKaHHus
(OTOCHHTETHYECKMX  NUIMEHTOB WM  OmpefeleHue  (HOTOXMMHUYECKOM  aKTUBHOCTH
XJIOPOILTACTOB.

Konrtponbnas pabdora: «TemHoBas craaus GOTOCHHTE3a. DKOJIOTUS (POTOCHHTE3AY.

Tema 4. {vixanue pacmenuii



3anamue 7. H3yuenue pepmenmHuIx cucmem ObIXaHusl.

Omnpenenenue npixarenbHoro koddduurenrta. OnpeneneHre akTUBHOCTU KaTajia3bl B CEMEHaX U
TUCTBSIX d2Jojied. KonMuecTBEHHOE OMNpENeiCHHEe AaKTUBHOCTH TMOJTU(EHONOKCUAA3hl H
nepokcuaszbl. OOHapyKeHHE Jeruapas y ApoxKKei.

KonTponbras pabota: «/IpIxaHue pacTeHHID.

Tema 5. Ilpespawenue opeanuyeckux eeujecms 6 pacmenuu

3anamue 8.

OOpasoBaHue caxapa B JIMCThAX pacTeHus npu ¢otocuHTe3de. OTKphITHE Kpaxmaia U OeIKoB,
oOpa3yromuxcs npu porocunteze. OOHapyKeHHE BTOPUUHBIX BEIIECTB Y JIPEBECHBIX PACTCHUU.
OO0HapyxeHre aMIIIa3bl B TIpopacTaromx ceMeHax. [IpeBparienne BemecTB mpyu NpopacTaHuu
CEMSH.

Kontponbnaast paborta: «[IpeBpamieHne OpraHMYECKHUX BEIMIECTB B PACTCHHH, 1PaHCIOPT
ACCUMUIATOBY.

Tema 6. Pocm u pazeumue pacmenuul

3anusamue 9. Pocm pacmenuii. Ilnanuposanue u nocmanogka 3KCnepumMenmos

[InanupoBaHre U TMOCTAaHOBKA SKCIEpUMEHTOB. OrmpenereHre 30HbI pOCTa KOPHS U CTEOJI.
Habumonenue 3a reorponuueckuMu n3rud6amu kopHeil. Hactuyeckue n3ruoObl 4epekoB JINCTHEB
noJ1 JAecTBHEeM rerepoaykcrHa. J{eficTBUE pa3HBIX KOHILIEHTPALUi pacTBOpa reTepoaykcuHa Ha
pocT KopHeW. BnmsiHue aspanuu Ha pOCT pacTeHUM. 3aBUCUMOCTh Pa3MEpPOB PACTEHUSI OT
KOJIMYECTBA 3aMaCHBIX BEILIECTB B CEMEHAX.

3anamue 10. Pocm pacmenuii. Hsmepenue nokazameneu U aHAiu3 — pe3yivmamos
9KCNEepUMEeHMO8.

W3mepeHne nokasaTenell U aHalu3 pe3yJbTaTOB dKCIIEPUMEHTOB I10 ONPEAEIECHUIO 30HBI POCTa
KOpHsI, CTeOJIs; TE€OTPONMYECKOro M3rnda KOpHeW; JeMCTBHIO reTepoayKCHHa Ha MpopacTaHue
CEMSH M POCT NPOPOCTKOB; BIUSHUS a’pallid Ha POCT PACTEHUI; 3aBUCHMOCTH BEJINYMHBI
PacTeHM OT KOJIMYECTBA 3allaCHBIX BEILIECTB.

KonrtponsHas pabora: «PocT u pa3BUTHE pacTEHUI».

Tema 7. Munepanvhoe numanue pacmeHutl

3anamue 11. Brusinue MuHepaibHo20 NUMAaHusi Ha pocm pacmeHutl

BausiHue obecriedeHHOCTH MakpoOlJIEeMEHTaMU Ha pOCT M pa3BUTHE pacTeHuil. OnperneneHue
00beMa KOpHEBOU CUCTEMBI. AJICOpOHpyIoIas nesATeIbHOCTh KOPHE. AHTarOHU3M HOHOB.
3anamue 12. Xumuueckuii cocmae pacmenuii

MukpoxuMuyecKkuii aHainu3 30Jibl pacteHui. Onpenenenne casura pH pacTtBopa B pesynbrare
MOTJIOIIEHUS pa3HbIX HOHOB M3 MUTATENBHOr0 pacTBopa. OOHapyKeHHEe HUTPATOB B PACTEHUSIX.
KonTponbhas pabota: «MuHepanbHOE MUTaHUE PACTECHUI.

Tema 8. Ycmotiuusocms pacmeruti K 3KCMpeMaibHbiM 8030€UCMBUSIM

3anusamue 13. Bruanue memnepamypol Ha pacmenue u MexaHu3mvl 3auumol

BnusiHue TemnepaTypsl U peakiuu cpeibl Ha aKkTUBHOCTD caxapasbl. 3alllUTHOE JIeCTBHE caxapa
Ha LUTOIUIa3My IpH 3aMopakuBaHUU. OmpeeneHne xapoCcTOMKOCTH pacTenuil. duronuuaHas
AKTUBHOCTb PACTEHHM.

Tema 9. Hucmpymenmanvnvie memoowl 6 ghusuoniocuu pacmeruil

3ausmue 14. Memoo I1L]P.

Metop I1LP. CymHocTs MeTo1a. DTanbl npoBeAeHus peakuuu. O01acTi NMpUMEeHEHHUS.
Konrponbnas padora: «PU3n0I0THUECKUE OCHOBBI YCTOMUUBOCTH PACTCHUN .

TeMbl ceMMHApCKUX 3aHATUN JUCLHUIIINHBI « DU3HOI0TUS PACTCHUN»



Tema 1. Dotocunte3 pacrenuii: CBeTOBas U TEMHOBas CTaiuu (POTOCHHTE3a. DKOJIOTHS
¢dorocunTesa.

Tema 2. Jlpixanue pacTeHUN. DKOJOTHUS JIbIXAHHUSL.

Tema 3. MunepanbpHOe UTaHUE pacTeHUl. Poib B hopmMupoBanuu rabuTyca u yCTOWIMBOCTH
pacTeHuil.

Tema 4. ®u3noJIOTUs PA3BUTUS U POCTA PACTCHUN. DKOJIOTHS Pa3BUTHS PACTEHUM.

Tema 5. ®u3noiorus YyCTOMYUBOCTH pacTeHUi. Mcrnonb30BaHNe B IPAKTUKE.

9. Tekymuii KOHTPOJIb 110 JMCHUIIJIHMHE

Texkymmii KOHTPOJIb 1O JUCLUUILIMHE IPOBOIUTCS IYTEM KOHTPOJS IOCEHIaeMOCTH,
IMPOBCACHUA KOHTPOJIbHBIX pa60T, TECTOB 110 JICKHMOHHOMY  MaTcpualy, peIICHUA
CUTYallMOHHBIX 33]]a4 BHYTPH TEMbI, BHIITOJHEHUS JOMAIIHUX 3aJJaHui U pUKcupyercs B popme
KOHTPOJIbHOM TOYKH HE MEHEE OJJHOTO pa3a B CEMECTP.

OneHouHble MaTepHaibl TEKYLIEro KOHTpossl pa3melleHsl Ha caiite TI'Y B paszpene
«Hupopmanmst 06 oOpazoBaTensHOM mporpamme - https://www.tsu.ru/sveden/education/eduop/.

10. lopsiok NpoBeAeHUs] U KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHOH aTTeCTAIlUH

DK3aME€H B TIIATOM CEMECTpe MPOBOIUTCS B MUCHBMEHHOW QopMme 1o Ouieram.
OK3aMeHAIMOHHBIN OUJIeT COCTOUT U3 Tpex vacteil. [IpopomkurensHOCTh 5K3aMeHa 1,5 Jaca.

OneHouyHble MaTepUalibl sl IPOBEAEHUS NIPOMEKYTOUHOM aTTECTAllMU pa3MELIeHbl Ha
caiire TI'Y B pasgmene «MHpopmanus 00  oOpa3oBarenbHOM — mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YueOHO-MeTOOANYECKOE O0ecIIeueHne

a) DJIEKTPOHHBIN yuyeOHBIN Kypc MO AUCLUUILIMHE B 3J€KTPOHHOM yHUBepcuTere «iDO» -
https://Ims.tsu.ru/course/view.php?1d=18510

0) OlleHOYHBIE MaTepHalibl TEKYHIEr0 KOHTPOJISI M TMPOMEKYTOYHOM aTTECTAllUU I10
JUCLIUIINHE.

B) [lnan cemMuHapckux 3aHATUHN MO JUCLUILIIMHE.

r) Meronndeckue yka3aHus 1o MPOBEACHUIO J1JaOOPaTOPHBIX padoT.

1) MeTtonuyeckue yka3aHHs 10 OpraHU3allMKi CaMOCTOSTENbHON pabOThHI CTY/IE€HTOB.

12. Ilepeuyens y4yeOHOIi TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JTUTEpaTypa:

1. Anexuna H.J., bannoxun lO.B., I'aBpunenko B.®D. u ap. ®Pusnonorus pacreHUil:
y4eOHUK JJIs By30B MO OMOJOTHYECKUM CIENUANbHOCTIM U HanpasiaeHuto 510600 "buonorus"/
nox pen. M.II. EpmakoBa. — M.: Akanemus, 2007. — 634 c.

2. KyszuenoB Bin.B., JImutpueBa I''A. ®usmonoruss pacrenmit. T. 1, 2: yueOHUK s
aKaJeMU4eckoro OakanaBpuarta: IO HampaBleHUsM "ATpOXMMHS M arpornovBoBeieHue",
"ArpoHoMus" ¥ HanpaBiIEHUSIM MOATOTOBKHU JUIJIOMUPOBAHHBIX CIEHUATHCTOB "ATPOXUMUS U
arponoyBoBesieHue", "ArpoHomus'": UIsI CTYAEHTOB BY30B TII0 €CTECTBEHHOHAYYHBIM
HaIlpaBJIEHUSIM U CIIENUaIbHOCTAM: B 2 T. — M.: OpaiT, 2016. — 436 c.

0) IOTOJTHUTEIbHAS JTUTEPATYpa:
1. ®uznonorust yCTOWYMBOCTH CEIBCKOXO3SHCTBEHHBIX KYIbTYp: YU€OHHMK AJISi CTYJCHTOB
BBICIIMX YYEOHBIX 3aBEICHUM, OOYJarOUIUXCs IO HAMpPaBJICHHUSIM TOJITOTOBKH "ArpoHOMHs",
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"CanoBoncTBo", "ArpoxuMus M arpornouyBoBeineHHe" 1Mo mporpammaMm Maructpatypsl /E.N.
Komkun. — M.: Jlpoda, 2010. — 638 c.

2. Mapxkaposa E.H. ®u3nonorust kopHeBoro nuranus pacrenuii. — M.: Msa-so MI'Y, 1989.
-102c.

3. Kysneuos Biu.B., JImurpueBa I''A. ®usnonorus pacTeHHUW: Y4€OHUK ISl CTYAECHTOB
By30B, OOyYaroIMXCS II0 HANpPaBICHUSAM MOATOTOBKM JUIUIOMHPOBAHHBIX CIELUATUCTOB
"Arpoxumusa u arpomnousoBeneHue", "ArpoHomus". — M.: Beicmas mkomna, 2006. — 741 c.
http://sun.tsu.ru/limit/2016/000248773/000248773.pdf

4. 3urre I1., Baiinep 2.B., Kanepaiir 1.B., Bpesuncku A., Képuep K. Borannka. Yue6uux
s By30B. T.2. @usnonorus pactenuit / [lox pea. B.B. Uyba. — M.: U3nar nentp: Akanemusl,
2008.

B) pecypcbl cetu MHTEepHET:
— OTKpBIThIE OHJIAH-KYpCHI: https://teach-in.ru/lecture/2018-10-17-Nosov

13. llepeuenp MHGPOPMALMOHHBIX TEXHOJIOTUH

a) JIMIIEH3UOHHOE U CBOOOIHO PACIIPOCTPAHAEMOE MPOrPaMMHOE 00ECIICUCHHE:

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

— MyOJIMYHO JOCTYIHbBIE 00NIaYHbIe TEXHONOTHH (SIHAEKC AUCK U T.I1.).

0) MHPOPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DJEeKTPOHHBIN KaTajor Hayunoi OoubmmoTexn Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHast O6ubnamoreka (peno3uTopuii) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— ObC Koncynbrant crynenTa — http://www.studentlibrary.ru/
— O6pazoBatenbHas iargopma FOpaiit — https://urait.ru/
— 9BbC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

B) ipodeccuOHaIbHbIE Oa3bl JaHHBIX:

— @usuonorus pacrenuil: xypHan /Poc. AH, UH-1 ¢usnonorun pacrenuii um. K. A.
Tumupsasesa M.: Hayka, 1954-2024 — JlocTyn K 3JI€KTPOHHOM BepcuM *KypHaia B cetn TI'Y
yepe3 JnekTpoHHyro oubnmuoreky eLIBRARY.RU — http://elibrary.ru/contents.asp?titleid=8253

— Arpoxumus : xypHain/ Poc. AH — JlocTynn K 37€KTpOHHOM BEpCHU *KypHaia B CETH
Ty yepes DJIEKTPOHHYIO OonbIMoTEKY eLIBRARY.RU —
https://www.elibrary.ru/contents.asp?selid=18128183&issueid=1053227

— Cenbckoxo3siicTBeHHast Ouosyorust >xypHan : xypHant/ AHO Pepakius sxypHana
"Cenbckoxo3siicTBeHHas O6uonorusa" — JlocTynm K 3/eKTpOHHOM BepcHM *kKypHaia B cetu TI'Y
yepes DNEeKTPOHHYIO OMOIMOTEKY 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
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— 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 snekTpoHHas omonuoreka eLIBRARY.RU. — http://www.elibrary.ru

— pedepaTuBHBIA KypHaI BCepocCHICKOr0O HMHCTUTYTa HAYyYHOW M TEXHHYECKOH
unpopmanuu (BUHUTU) — http://www.viniti.ru

14. MaTtepua/jibHO-TeXHUYECKOe o0ecreyeHue

AyauTopuu 1Sl IPOBEICHUS 3aHATUN JIEKIIMOHHOTO TUIIA.

Aynutopun il TPOBEACHUS 3aHATUNW CEMHHAPCKOTO THUMA, WHIMBUIYAIbHBIX U
rPYNIOBBIX KOHCYJIbTAIIUM, TEKYIIIETO KOHTPOJISA U MPOMEKYTOYHOM aTTECTallNH.

[Tomemienust Iss cCaMOCTOSITENFHONW paboTHI, OCHAIEHHBIE KOMIBIOTEPHON TEXHUKOH U
JIOCTYNIOM K ceTH VHTepHeT, B 3JIEKTPOHHYI HWH(OPMAIMOHHO-00pa30BaTENbHYIO Cpely U K
WH()OPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM.

JlaGoparopuu, 00OpYyAOBaHHBIE IJi MPOBEACHUS JIAOOPATOPHBIX 3aHATUN. YueOHas
naboparopus, OCHAIICHHAs TEPMOCTATOM, BBITSDKHBIMH  IKadaMu, JUCTHILIATOPOM,
XOJIOAWIIBHUKOM, 3JIEKTPOHHBIMH BECaMH, CIIEKTPO(GOTOMETPOM, (HOTOIIEKTPOKOIOPUMETPOM,
neHTpu(yroi, cHCTEeMON I TOPH3OHTAIBHOIO TIellb-AJIeKTpodope3a, aBTOMATHUYCCKUMU
MUTNETKAMU, SJICKTPUYECKON IUIMTKOW, BOASHOM OaHell, XMMHYECKOW Mocyaoi, HabopoMm
PEaKTHBOB ISl BBITOJTHEHHSI Ta00paTOPHBIX padoT.

15. Uudopmanusi o pazpadboTunkax

lonoBankas Mpura DEOKTUCTOBHA, JOKTOP OWOJIOTMYECKHX HAyK, JOIEHT, Kadeapa
dbuznonoruu pactenuii, OnorexHonoru u OuonHdopmaruku buonornuyeckoro uHcruryra HU
TI'Y, npodeccop.
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