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1. Hesap 1 n1aHUpyeMble Pe3yJbTATbl 0CBOEHHS AUCHUILTHHBI (MOYJIs1)

Ienbro OCBOEHUSI JUCLUILTHHBI SIBJSIETCS] YOPMHUPOBAHKE CIEAYIOLIMX KOMIIETEHIIMN!

— OIIK-1 - cnocobHOCTh M pelieHus NpodecCHOHANBHBIX 3a7ad  HMCIOJIb30BATh
OCHOBHbIE 3aKOHOMEPHOCTH B 00OJIACTH MAaTEeMAaTHKH, (PU3UKH, XMMUH, HAyK O 3emye, OHONOTHH
Y SKOJIOTHH, MPOrHO3UPOBATh MOCJIEACTBHSI CBOEH MPOPECCHOHANBHOMN NesITebHOCTH.

PesynpraTamu OCBOEHHSI AUCLIMILIMHBI SBJISIFOTCS CIEAYIOLINE HWHINKATOPbI TOCTHKEHHS
KOMITETCHLIM !

—HOIIK-1.1 —Ilpumensier 3HaHUS OCHOBHBIX OOIMMX 3aKOHOMEPHOCTEH B oOnacTH
MaTeMaTUKH, (QU3UKH, XUMHH, HayKk O 3emisie, OHOJOTMM M OSKOJOTHH ISl PeLleHHs
npoeCCHOHATBHBIX 3a7ad.

2. 33).]3'{1/1 O0CBOCHHSA AHUCHHUITJIHMHDbI

— OCBOUTH TEOPETUYECKHE OCHOBBI U OCHOBHBIE METOMABbI (PU3MOJIOTHH PETYISTOPHBIX
CUCTEM, IPUMECHCHUE TTOJTYHYCHHBIX 3HAHWUU U HABBIKOB B pemi€eHNH HpO(beCCI/IOHaJ'IbeIX 3aaa4.

— HayuuTbCcst TpuUMeEHSTh NOHATHHHBIA anmapar, aHajJu3upoBaTh W pa3pabaTeiBaTh
CHOCO6bI peryidauuu  SKU3HEACATCIIBHOCTH paCTeHI/IfI AJie PELICHUA TIPAKTUYUCCKHUX 3aJa4
npodeccHoHaNbHOM NEeATETBHOCTH.

3. MecTo aucUHMIUINHBI (MOAYJIsI) B CTPYKTYpe 00pa30BaTe/IbHONH MPOrpaMMbl

JIMCLMIUIMHA OTHOCUTCS K 00513aTeNbHOM YacTi 00pa3oBaTeIbHONH MPOTrPaMMBL.

4, Cemectp(b1) ocBoeHHs U popMa(bl) IPOMEKYTOUYHOM ATTECTALMH MO AUCHHILIHHE

Cemectp 4, 3x3aMeH.

S. BXO)_]HbIe TpCﬁOBaHI/IH AJIsA OCBOCHUSA AHCHHIIVIMHBI

JUis yCnemHoro OCBOEHMs JUCIUTUIMHBI TPEOYIOTCSI KOMITETEHINH, CHOPMUPOBAHHBIE B
XO0Zle OCBOEGHMsI OOpa30BaTENbHBIX IMPOrPaMM MPEIIIECTBYIOIIErO0 YPOBHS OOpa3oOBaHUs IO
CJIEAYIOIINM AUCLUTUTMHAM: (PU3UKH, XUMUH, OMOXHUMHHU, T€HETUKH, [IUTOJIOTHH, OOTAaHUKH.

6. S3bIK peanusanum

Pycckuin

7. O0beM AUCHUIIHHBI (MOAYJIA)

OO01ast TpyA0€MKOCTb AUCLUILTHHBI COCTaBIsAET 3 3.¢., 108 4acoB, U3 KOTOPHIX:
— nekuuu: 6 4.
— CEMHHApCKUe 3aHATHS: 32 4.
— nmabopatopHbie padoThl: 32 .
O6bem camocTosITeTbHOM paboThI CTYICHTA OTIPENesieH YIeOHBIM TIAHOM.

8. Coaep:raHue JUCUUILIHHBI (MOAYJIs1), CTPYKTYPHPOBAHHOE M0 TeMaM

Tewma 1. Beeoenue. Quzuonocusn u ouoxumus pacmumenvnoii kiemru (2 TEKIIH)

1.1 Tlpenmet. OcHOBHBIE 3Tambl pa3BuTHs (pusnonsorun pacreHuii B Poccun n Tomckom
yHuBepcutere. Poib ¢Gu3noNOrnM pacTeHWi B Pa3BUTHU OMOJIOTHUECKOW HAYKH U TMOABEME
NPOAYKTHUBHOCTH CEJIbCKOTO XO3SHCTBA M MeCTO (PU3HOJOTHH B CMEXKHBIX AMCLUIUINHAX.
Hepemennbie npoGieMbl U MEPCIEKTUBBI JATBHEHIIIETO Pa3BUTHS (PU3HOJIOTHH PACTEHUIA.

Oco0eHHOCTH OpraHM3allUyd PACTUTENIbHOW KIETKH W PACTUTENIbHOrO OpraHHu3Ma.
3Ha4ueHHe B TPAHCIIOPTE MOHOB HJIEKTPOXMMHUYECKOTO MOTeHnHnajga MeMOpaH. oHHbBIE HACOCHI,
KaHAJIbl U TPAHCTIOPTEPHI.



1.2 buoxumus xkjetrku. HyxnenHoselie kuciaotel. benku. Kupel u  yrieBoasl
Ocobennoctn ux crtpoeHuss u (QyHkuu. DepMeHThI B JKUBOH KIIETKE PACTCHUS.
KomnaptmeHTanust u ee poyib B OHOXUMHUYECKHIX PEAKIHSIX B KIIETKE.

Tema 2. Boooobmen pacmenuii. (2 cemunapa)

2.1 TlornoweHue BOABI PACTUTENbHON KJETKOW. OCMOC, BOIHBIN MOTEHIHMANA KJIETKH,
TYpPrOpHOE€ M OCMOTHYECKOe AasieHHe. KoamuecTBO M COCTOsHME BOABI B TKAHSIX PACTEHMIL
®dusnosornyeckas ponb Boabsl. KopHesoe pasnenue. I'yrranus u «miay» pacrenuil. BausiHue
BHEUIHUX YCJIOBUI Ha BcacblBaHMe BOAbl pacTeHueM. COCTOsSHUS BOJbl B IOYBE. 3HAUEHUE
MOYBEHHOH CTPYKTYPHBI AJIsT BOAOCHAOKEHHST PACTEHHH.

2.2 Tpancnmpanus U ee PU3NOJOrHUECKOE 3HaYeHHE. MeTOIbI H3Y4eHHsI TPAHCITUPALIUH.
KonunuecTBeHHble MOKAa3aTeNH, XapaKTEPU3YIOLIME MPOLECC TPAHCHUPALMHU. UHTEHCUBHOCTD,
NPOAYKTHUBHOCTb TPAHCIUPALMH W  TPAHCIUPALMOHHBIA KO3(pUIHEHT. YCTbHYHAA U
KyTUKYJISIpHAsl TPaHCOUpaLus. Y CTbULA. Y CTbUYHAS PETyJUPOBKA TpaHcnupauuu. BiusHue Ha
TPAHCIHUPALUIO U €€ NMPOAYKTHBHOCTh BHEUIHUX YCIOBUNH. MeXaHU3M MepenBUKEHUST BOABI MO
pactenunro. Tok BoAbI MO cocyaam. BepxHuil U HMKHUM ABUTraTeayd BOAHOro Toka. Harsxkenue
BOJIbI B COCYZaX, 3HAUYEHUE MEXMOJIEKYJSIPHOTO CLEIJIEHUSI U IPaJueHTa NOTEHLHANA BOIBI B
KJIETKAaX U TKAHSIX B TPAHCIIOPTE BOJBIL.

Tema 3. @omocunmes pacmenuii. (3 cemunapa, 1 nexkumns)

3.1 HUcropus otkpbiTus poTocuHTe3a. OCOOSHHOCTH CTPOSHHS JIUCTA U UX 3HAUEHUE IS
nporeccoB POTOCHHTE3a. XIIOPOIUIACTHI, HX cTpoeHHe. Kiaccuukanus NTUrMeHTOB B PACTEHUU.
[TurMeHThl XJIOPOTUIACTOB: XJIOPO(HILIBL, KapoTHHOUABL, (PukoOWLIHHBL (OcoOeHHOCTH UX
crpoeHns. Du3nveckue CBOHCTBA IMHUIMEHTOB. pPAaCTBOPUMOCTb, CIEKTPBI TOTJIOLICHHUS,
¢nyopecueHuusi. CTPyKTypHbIE M XHMHYECKHE CBOHCTBa XJIOPOQWILIOB. 3Ha4YeHUE ISt
(doTOCHHTE3a PA3TUYHBIX YYACTKOB COJIHEYHOTO CIEKTpa. (CeMUHap)

3.2 DddekTHBHOCT, UCHOB30BaHUS CBeTa B (oTOoCHHTe3e. KBaHTOBBIA BBIXOX
dotocunTesa (padotel BapOypra u np.). CoBpeMeHHbIe TPEICTABICHHUS O XUMUYECKON MPUPOIe
nporneccoB potocunresa. [lepsuunble peakyn GOTOCHHTE3a. AKTHBALHS XJIOPOPUILIA CBETOM.
OOpaTtumMble  OKHCIHMTENBbHO-BOCCTAHOBHTENBHbIE  MNpeBpamieHuss  xmopodmmura.  JlBe
(oToOXUMHUYECKHE MUTMEHTHBIE CUCTEMBI. LIMKINYeckoe, HELUKIMUECKOE U MCEBAOLMKINIECKOe
doTtodochopunupoBanue. DOTOCUHTE3 KAK COYETAHUE CBETOBBIX W TEMHOBBIX XUMHUYECKHX
peaxuuii. [Ipoucxoxkaenue kuciopona GortocuaTesa. (JTEKIHs)

3.3 Accummmsinus yriuepona no tumy Cs, C4 u CAM y passbix pactenuil. Ilpupona
NEePBUYHBIX NPOAYKTOB (oTocuHTE3a. lcrmonmp3oBaHME pPagMOAKTUBHBIX — H30TONOB B
UCCIIENOBaHMAX 1O (poTocuHTedy. POTONBIXaHHE, PEAKLUH, MPOTEKAIIHE B MEPOKCHCOMAX.
(cemuHap)

3.4 KonuuecTBeHHblE TMOKasaTenu rmporecca (OTOCHHTE3a. HWHTEHCUBHOCTbD U
NPOAYKTHUBHOCTb (POTOCHHTE3a. MeToabl UX OIpeneNeHus. 3aBUCUMOCTh (POTOCHHTE3a OT
BHEIIHUX YCJIOBUH, a TakXe OT BHYTPEHHHX OCOOCHHOCTEH M COCTOSHUS PAaCTEHH.
KowmmiencaunonHas Touka mpu (QOTOCHHTE3€ M €€ 3aBHUCUMOCTb OT OHOJIOTMYECKHX CBOWCTB
opraHusMa. ACCHUMIUIILMOHHOE YHCJIO KaK XapakTepUCTHKA yd4acTusi xjopoduiia B
¢dorocunreze. IlyTu TNOBBIIIEHUS U TPOAYKTUBHOCTH (orocuHTe3a. KymbTypa pacreHuil B
YCIOBHUSIX MCKYCCTBEHHOT'O OCBEINEHHs (CBETOKYJbTypa). IIpoMBIIIEHHOE pPacTeHHEBOACTBO.
IlepenBukeHne aCCUMUIISITOB B PACTEHHH. ATTParupyrollne 30HbI U LEHTPBI, UX U3MEHEHHE B
OHTOT€HE3€ pAaCTeHU. (CeMHUHAp)

Tema 4. J[vixanue pacmenuil.

4.1 [prxaHue Kak BEAYLIHN OKUCIUTEIbHO-BOCCTAHOBUTEJBHBIN MPOLECC, €r0 poOJb B
TKaHSX 3€JeHOro pacreHus. Pa3Burue MpencTaBieHHE O XUMHUYECKOH CYIIHOCTH IPOLIECCOB
npIxaHust U OposkeHus. CBsi3b Mexay abixaHuem u Oposkenwem. [ nmukonms, mukn Kpebca.
depMeHTaTUBHbIE CUCTeMBl  AbIxaHus. (OKUCIUTENbHO-BOCCTAHOBUTEIbHBIH  MOTEHLHAI



Pa3NIUYHBIX MEPEHOCUHMKOB BOIOPOJA U 3JIeKTpoHa. TepMuHambHBIE OKcHAa3bl. OcoOeHHOCTH
NEHTO3HOTO MHKJA AbIXaHWs. JHepreTuka apixaHus. OxucnutenbHoe (ocdopummupoanue.
3HaueHHe B JKM3HH PACTEHUH pa3NMYHBIX NyTed okucieHus cydcrpara. KommuectBeHHbIe
MOKA3aTeNN JbIXaTeIbHOro ra3oo0MeHa. MeTonpl M3yueHHUs AbIXaHus. JlpIXaTeNbHBbIH
k03¢ uumenHT. 3aBUCUMOCTb [IbIXaHUS OT OWMOJIOTMMECKHUX CBOMCTB OpraHu3Ma U YCJIOBUH
pa3BUTHSL.

Tema 5. Munepansnoe numanue pacmenuii. (2 ceMuHapa)

5.1 TeopeTudeckoe U MPAKTUYECKOE 3HAUEHUE M3YYEHUSI KOPHEBOIO NMUTAHUS PACTCHUIL
OCHOBHBIE 3TaIbl Pa3BUTHs YUEHHUs] O KOPHEBOM NMuTaHuU. [loneBbie u madopaTopHble METOABI
WU3y4eHUsl BONPOCOB MUTAHUs PAacCTeHHH. Makpo- U MUKpPO3JIeMEHThbl. DPU3HONIOrndeckas poJib
MHHEPAJIbHBIX 3JIEMEHTOB B PACTEHUH U HAPYILIEHUsl, BO3HUKAIOIINE IPU OTCYTCTBUU OTHENBbHBIX
MHHEpAJIbHBIX 3JeMeHTOB. llormomenue pacTeHHuEM 3JIEMEHTOB MHUHEPAIBHOIO IMUTAHMSL
YcBOEGHME U UCTOYHUKM a30Ta AJI1 MUTaHUS BBICIIUX pacTeHUl. POpMBI COENVHEHUH a30Ta B
NoYBe U WX MpeBpaileHus. Hurparsl, amMMHadHble COJM U OCOOCHHOCTH WX HCIIOJNB30BaHUS
pa3NUYHBIMU pacTeHHssMU 10 padotram IIpsHMITHMKOBAa. A30THOE IUTAHHE pACTCHHH B
3aBHCHMOCTH OT XapakTtepa Iousbl. IIpeBparneHust a3oTta mpHu CHHTe3e OENKOBBIX BEIIECTB B
pacrennu. IlepeamuHupoBanue u ero poib. lloTpebieHne MHUHEpPANbHBIX BELIECTB Pa3HBIMU
BHJIAMH PACTEHUN B PA3JINYHBIEC IEPHUOMBI XKU3HH.

5.2 buoreoxumudeckue npoBuHIMU. Dusnonorndeckoe OOOCHOBAHHE OCHOBHBIX U
IOTIOJIHUTENBHBIX YAOOpeHHit (moakopMok). HekopHeBoe MUHepanbHOEe MUTAHUE PACTEHHM, €ro
TEOPETUYECKOE U IPAKTUYECKOE 3HAYEHHE IPU HHTEHCUBHON TEXHOJOTHM BbIPALIUBAHUS
pacTeHuil.

Tema 6. Quzuonoeus pazsumus u pocma pacmenuii. (3 ceMuHapa)

6.1 IloHsATHe 00 MHAMBUAYAILHOM PAa3BUTHUH PACTEHUN. B3aMMOCBsI3b pa3BUTHS U POCTA.
Xapaktepuctuka pocra pacreHuil. Kpusas pocra. Ilokasarenu, xapakTepusyrouiue pocT, U
MeTObl UX onpexneneHus. Pas3pl pocta KiIeToOK. PUTOrOPMOHBI I UHTHOUTOPBI I HX XUMHUYECKHE
aHasmoru. AyKCHHBI, THOOEpeNTMHBl M LWUTOKMHUHBL, WX pOJb B POCTOBBIX IPOLIECCAX.
HNHrubutops! — abCIM30Basi KUCJIOTA, STHUJICH, (DEHOJIBI U AP. COSTUHEHUSL.

6.2 Biusinne (GakTopoB BHEIIHEH Cpelbl Ha POCT U Pa3BUTHE pacTeHUil. BiusHue cera
Ha poct pacteHuil. Dtnossauus. PoronepuoansM. @PUTOXPOM, KPUNTOXPOM U (POTOTPONHH, UX
ydyactue B (usuojorndeckux mnpoueccax. Paborei M. UYalinmaxsHa O (PU3HOJOTHYECKIX
OCOOCHHOCTSIX pacTeHWil pasHbIX (oTomepuoandeckux rpymm. JuddepeHuuanus mnona y
pacTeHuil.

6.3 «Pusnonoruyeckne Hacb» — (OHOPUTMBI) — MHUPKAJAWAHHBIE PHUTMBI PACTEHHM.
Teopus userenus ABCDE. Crapenune u nepuoj Mokosl pacTeHUi. DTalbl Nepuoaa Mokos, UX
¢dusnonornyeckas XxapakTepucTuka. Mcrnonp30BaHue peryasiTOpoOB pOoCTa B CEIILCKOM XO3SIHCTBE,
CTUMYJISILIMSI M TOPMOXKEHHE pOCTa, TrepOMIMOHOe MACHCTBHE, MA03apHBaHUE ILJIOAOB,
UCTIOJIb30BAHUE PETAPNAHTOB. [IBIDKEHHUS pacTeHUH, WX XapaKTepPUCTUKAa M OHOJOrHYECKOe
3HAYECHHE.

Tema 7. Quzuonoeus ycmoiruusocmu pacmenui. (3 ceMuHapa)

7.1 Bugel u ¢GOpMBI  YCTOHYMBOCTH  PACTEHHH. 3aCyXOYCTOWYHMBOCTb U
JKAPOYCTOHYMBOCTh. YCTOHYMBOCTD K 3aTOIUICHHIO. PH3HOJIOro-OMOXMMHUYECKas MpUpoAa
XOJIOJOCTOMKOCTH M MOPO3OCTOMKOCTHM  PAacTeHWil. 3akajluBaHUE PACTEHUM H  €ro
¢dusnonorndeckas npupona. Paspl 3akanuBaHUs. 3UMOCTOMKOCTh PACTEHUH W €€ BIUSHHE Ha
yCJIOBHS CYIIECTBOBAHMS pPACTeHHH (COCTOSHHME IOYBBI, AarpOTEXHMKA, YCJIOBHUS ITHTAHUS).
Bnusiane Ha pacreHust u30bITKAa Coyiel (CONEYCTOMUMBOCTh). MeToapl OOpPHOBI C 3aCOJICHUEM.
lanmodurer. IlyTH TOBBIIEHUS COJIEYCTOWYMBOCTH pacTeHuil. BiwmsHue Ha pacreHus
3arpsi3HEHUN BO3yXa. Y CTOWYMBOCTb PACTEHU K 3arPsI3HEHHIO BO3yXa.



7.2 ®u3nonoro-OMOXUMHUYECKHE OCHOBBI YCTOWYMBOCTH BBICIIMX PACTeHUH K
NaTOreHHbIM  MuUKpoopranmsmaMm.  MmMmyHuter — pactenuil.  KoHcTuTynuoHHble U
UHAYLUPOBAaHHbIE MEXaHM3Mbl 3auuThl pacteHuil. Teopuum Basunosa, ®nopa u gp.
duroanexkcunsl, puroanTUCUIUHBL, GUTOHUMABL. [IyTH MOBBIIEHNS YCTONUYNBOCTH PACTEHUN K
UH(EKIIMOHHBIM 1 HEUH(PEKITMOHHBIM 3a00JIEBAaHHSIM.

Temsl 1 kpaTKOe comeprkanne 1aboPaTOPHBIX 3aHATHH JUCUUIUTUHBI « PU3HOIOTHS
pacTeHUI»

Tema 1. Qusuonoeus pacmumensHOll KIemKy, OCMOMUYECKUe C6OUCMEa KiemxKu

Sansmue 1. Quzuonocus pacmumenvnoil Kiemxu

benku. OOHapyxeHne aMUHOKHCIIOT B KaueCTBEHHbIE peakiuii (buyperoas peakuus,
KcanTonporenHosas peakuusi, Peakuus [aymn).

dusznonorus kinetku. OnpeneneHue CKOPOCTH JBUKEHHS IMTOIUIa3Mbl B PACTUTENBHON
kietke. CpaBHEHNE POHNULIAEMOCTH KJIETOUHBIX MEMOpaH [T pa3indHbIX BemecTB. CTOWKHIA 1
BPEMEHHBIN MIa3Moiu3. M3yduenue BA3KOCTH LUTOILIA3MbI PACTUTEIBHON KJIETKH B 3aBUCUMOCTH
OT (PU3UOJIOTHIECKOTO COCTOSIHHS KIJIETOK M MMPUCYTCTBUN HOHOB KaJIHsI U KaJIbLIKS.

Tema 2. Booustii obmen. Tpancnupayus pacmeruii

Sansmue 2. Ocmomuueckue ceoiicmed pacmumensHol Kiemxi

SBnenne ocmoca. Typrop pacTUTEIbHON KJIETKU. SBlIeHHUE MIa3MOJIN3a U JEMIa3MOJIn3a.
[Iponunaemocts MeOpan. OnpeneneHne BETUUNHBI BOAHOTO NMOTEHIMANAa PACTHTEIBHbBIX TKAHEH
MJ1a3MOJIMTUYECKUM METOIOM U METOJIOM Y pUITIPYHTa.

Sanamue 3. Tpancnupayus pacmenuii

OmnpeneneHne HHTEHCUBHOCTH TPAHCIUPALMH BeCOBbIM MeromoM. Habmronmenue 3a
nBuxkeHueM ycTbull. bapbepHas poap kyTukynbl. OrnpeneneHue BOAOYIEpP>KUBAOLIEH
COoCOOHOCTH PaCTEHUH.

KontposbHas padora; «OcMOTHYECKHE CBOWCTBA KJIETKH PACTUTENbHON KIETKHY.

Tema 3. Qomocunmes pacmenuii

Sauamue 4. [uemenmer nucma, ux ceoticmea

Dxcrpakuust TUrMeHToB. [IurMenTsl poTOCHHTE3a M MX CBOMCTBA. XpoMaTorpapuieckoe
paznerneHne cMecu (POTOCHHTETHUECKHX MUTMEHTOB. PU3MKO-XMMHUYECKUE CBOCTBA (CIIEKTPHI
NOTJIOLIeHs, (DIIFOOPECLIEHIINsT) XJIOPO(IIIIIOB U KAPOTUHOHIOB.

KonTponbHas pabota: « Tpancnupauus pacTeHUR.

Tema 4. J[vixanue pacmenuii

Sansmue 5. H3zyuenue gpepmenmuuix cucmem ObIXaAHU.

Omnpenenenne  gpixatenbHOro  kod¢pdunmenra. KommuecTBeHHOe — ompeneneHue
AKTUBHOCTH MOJIN(EHOIOKCHAA3BI U Nepokcuiasbl. OOHapyKeHHe AeTHIPa3 y IPOICKEH.

KonTponbHas pabota: «I[IurmeHTsl GOTOCHHTE3a PACTEHUIY.

Tema 5. Pocm u paseumue pacmenuil

Sansmue 6. Pocm pacmenuii. Ilnanupoeanue u nOCMAHOGKA SKCHEPUMEHMOE NO POCHTY
pacmenui.

[InanupoBaHue U MOCTAHOBKA HKCIEPUMEHTOB 10 U3YyYEHHUIO pocTa pacteHuil (1 4acTh):
Omnpenenenue 30HBI pocta KOpHS W cTeOma. HabmomeHue 3a reoTponuyecKMMU H3rudamMu
KOpHe# u crebneit. Hactuueckne n3ruObl 4epeInmkoB JINCTHEB MO ACHCTBHEM I€TEpOAyKCHHA.
JleficTBHe pa3HBIX KOHLIEHTPALIMHA pPacTBOpa reTepoaykCuHa Ha POCT KOpHel. Biusanue aspanun
Ha POCT PacTeHUN.

KontponbHas padota: «/[pIxaHue pacTeHuiD.



Tema 6. Munepanvnoe numanue pacmenuil.

Sansmue 7. Munepanenoe numanue pacmenuti. Ananuz 5KCHEPUMEHMOE NO pPOCHIY
pacmenui.

MukpoxuMHUUecKuil aHajau3 305l pacTeHuil. Omnpenenenue casura pH pacrtBopa B
pe3yJbTaTe MOTJIOMICHUsT Pa3HbIX HOHOB M3 MUTATEIbHOrO pactsopa. OOHapyKeHHE HUTPATOB B
pPaCTEeHUSIX.

Usmepenne mokasaTeneli M aHaiIM3 pPE3yJbTaTOB SKCIEPUMEHTOB (2 wbacTh) 1o
OTIPENETICHNIO0 30HBI POCTa KOPHS, CTEeONs; TeOTPONHMYECKOro u3ruda KOpHeH; AeHCTBUIO
reTepoaykCuHa Ha IpOpacTaHHe CeMsH M pPOCT MPOPOCTKOB, BJMSHHUSA adpalMd Ha pocT
pacTeHuil.

KonTponbHas pabota: «PocT u pa3BuTHE pACTCHUID.

Tema 7. Yemoiusocme pacmenuii K SKCMpemManbHuIM 6030elCmEUsM

Sansmue 8.

BnusiHue Temmeparypel W peakUuH Cpenpl Ha AaKTHUBHOCTb (pepMeHTa caxapasbl.
3amuTHOE JeHCTBHME caxapa Ha LMTOIUIa3My INpuU  3aMopaxkuBaHuu. OnpeneneHue
JKAPOCTOMKOCTH PACTEHUM.

KonTponbHas pabota: «MuHepaipbHOE MUTAHUE PACTEHHID».

9. Texkymuii KOHTPOJIb N0 AUCHHUIIIHHE

Texkymuil KOHTPOJb MO JUCLHUIIMHE IPOBOAUTCS IYTEM KOHTPOJS MOCELAeMOCTH,
NPOBENECHUS] KOHTPOJIbHBIX  pabOT, TECTOB MO JIGKUMOHHOMY MaTepuaiy, peLIeHHs
CHUTYalIMOHHBIX 33/1a4 BHYTPU TEMBI, BBITIOJHEHUS JOMAIIHUX 3a1aHUI U PUKcHpyeTcs B Gopme
KOHTPOJIBHON TOUKH HE MEHEE OHOTO pa3a B CEMECTP.

10. Ilopsinox NpoBeaeHUs1 U KPUTEPHH OLICHUBAHHS MPOMEKYTOYHOH ATTECTALIMH

JK3aMeH B 4YeTBEPTOM CceMeCTpe IMPOBOIUTCA B YCTHOH ¢opme mo Owmneram.
DOK3aMEHAIMOHHBIA  OWJIET COCTOMT W3 JABYX dacTell  (TeopeTHYecKne  BOIMPOCHI).
IIponomxkuTenpbHOCTh 5K3aMeHa 1,5 Jaca.

IlepBas yacTb BKJIIOYAeT BOIPOCHI, MpoBepstoliue aocTikeHne nuaukaropa MOIIK-1.1
OTBeT Ha BOMPOC MEPBOI YaCTH AA€TCS B Pa3BEepHyTOM hopme.

BTtopas yacTp BKJIIOYaeT BOMPOCHL, MpoBepsoine qocTixkenue nuaukaropa MOIIK-1.1.
OTBeT Ha BOMPOC BTOPOH HACTH NAETCs B pa3BEPHYTOH dopme.

IIpumepHBIil EpeUEeHb TEOPETUIECKUX BOPOCOB!

1. ®u3nosorus pacTeHUi, MpeaMeT, LieJu U 3aJa4, CBsI3b HaAyKU C IPYTUMHU HayKaMu.

2. Uctopwust passutus puznonoruu B Poccun u TI'Y.

3. Knetka kak cTpykTypHast M GyHKLHNOHAJIbHAS €AMHNULIA PACTUTENLHOTO oprann3Ma. Ee
0COOEHHOCTH CTPOEHUS B (PYHKLIUH.

4. OcoOeHHOCTH KU3HEESITEIbHOCTH PACTUTEIBHOTO OPTaHNu3Ma.

5. XJopormact, CTpoeHue, MPOUCXOKACHUE U OUOTEHE3.

6. @OTOCHHTETUYECKHE TUTMEHTBI, UX POJIb B (POTOCHHTE3E.

7. CseroBas crtamusi (OTOCHHTE3a U €€ NpPOAYKTbL. DOTOCHHTETHYECKas COMHULA.
®orocucrema. ITL] poTtocuHTeE3A.

8. TemuoBas cramusi ¢orocunteda u ee nponykrel. C3-, C4- u MOKT- merabonmsm
yraepona.

9. ®OTOCUHTE3 KaK OCHOBA MPOAYKTUBHOCTH C.-X. PACTEHHH.

10. Dxonorust poTOCHHTE3a PACTEHHIA.

11. Ponb apIxaHus B )KU3HU PACTECHUM.

12. ®dynkumu rimkosm3a u uukia Kpebea pactenuii.



13.  CxomctBo u  pazmuuuss  (HorodochOpuIUpOBAHUST M OKHCIUTEIBHOTO
bochopunupoBaHus.

14. Dxonorus AbIXaHusl paCTEHUH.

15. 3naueHue BOABI B KU3HENEATECIBHOCTH PACTUTEIILHOTO OPraHU3Ma.

16. Bonnsrii OanaHc pacTeHUH.

17. Ilornomenue BOABI PACTEHUEM.

18. Tpancnupanus, OMOIOrHUECKOE 3HAUEHUE.

19. MakposineMeHTbl, UX (PU3HONIOTHYECKast POJIb B PACTCHHH.

20. MUKpO3IEMEHTHI, UX (PH3HOJOrHIeCKast pOJb B PACTEHUH

21. buoreoxumMu4ecKue MPOBUHLIUH.

22. Poct n pa3BuTHE paCTEHUN.

23. XapakTepucTHKa POCTOBBIX peakunil. bonpiias kpusas pocra.

24. Iloxoi pacteHui. MeTonbl CHATHUS MOKOSI.

25. ®UTOrOpMOHBI — 3HAOTEHHBIE PETYJIATOPHI POCTA U PA3BUTHUS LIEJOCTHOIO PACTEHUS.

26. Perynsitopnas pojb cBeta. PUTOXPOM, KPUITOXPOM U (POTOTPOTIHHBL.

27. JIBr>xeHust paCTEHNUN: TPOIU3MBL, HACTHH U HyTaL[UU.

28. ®oTonepuoaNIECKUE IPYIIbl PACTEHUMN.

29. buosnoru4eckue pUTMbI KU3HEAEATEIbHOCTH PACTEHUM.

30. YcroiumBOCTh pacTeHuid K (pakTopaM Cpenbl.

31. X01010yCTONYNBOCTE U MOPO30yCTOHYNUBOCTb PACTEHUIM.

32. 3UMOCTONKOCTb PacTEHUI.

33. IIpucniocobneHne pacTeHUid K BBICOKAM TOJIOXKUTEIbHBIM TEMITEPATYPaM.

34. 3acyX0yCTOHYMBOCTD PACTCHHUIA

35. ConeycToH4YMBOCTb PACTEHUH.

36. Hcnonp3oBaHue (PU3MONIOTHYECKUX METOJOB M IOKAa3aTeNiell B CEJIEKIHOHHOM
MpoLeCCe, TEXHOJIOTUHU BO3AENBIBAHUS C.-X. KYJIBTYP.

37. UmmyHuTeT pacteHuin. PUTOHIMABI U (PUTOATEKCHHBL

Jlonyck K »5K3aMeHy MPOU3BOJWUTCA MPU YCIOBUHU YCHEIIHOIO BBINOJHEHUs BCEX
nabopaTtopHbIX PaboT, KOHTPOJBHBIX PabOT, CEMUHAPCKUX 3aJaHUM W TECTOB MO JICKITAOHHOMY
MaTepuaay B TMPOLECCe TEKYIIero KOHTPOJs. 3a KakAoe 3aJaHhe BBICTABJISIETCS OLEHKA IO
IATHOAIIBHOI CUCTEME.

Ilpuy nposeneHHMM MPOMEXKYTOYHOH AaTTeCTallMM OLICGHKH TEKYIIEro KOHTPOJA
VUHUTBIBAIOTCS  CIENyIOIIUM 00pa3oM: UWTOroBasl OLEHKA BBIUUCISIETCS KAk —CpeHee
aprupMeTHIECKOe 3HAYCHNE OLIEHOK 32 TEKYIIUH KOHTPOJIb U 33 YCTHBIN SK3aMEH.

PesynpraTel  5K3aMeHa  OMPEAENSIOTCS  OLCHKAMH  OTJIHYHO»,  «XOPOILIOY,
((y,[[OB.]'IeTBOpI/ITeJ'IbHO», ((Hey,[[OBJ'IeTBOpI/ITeJ'IbHO».

11. YueOHO-MeTOAUYECKOE O0ecIeYeHHe

a) DNEKTPOHHBI y4eOHBI Kypc MO MAWCLUUIUIMHE B 3JEKTPOHHOM YHUBEPCHTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?id=17543

6) OneHouHbIE MaTepUaNbl TEKYLIETO KOHTPOIS W MPOMEKYTOYHOM aTTECTALUH 10
IUCLUTUTHHE.

B) [lnaH ceMuHAapCKUX 3aHATHI MO AUCLUTUINHE.

r) Meronndecknue ykasaHus 1O MPOBEACHHUIO J1Jab0opaTOpHBIX padoT.

1) Meroanueckue yKa3aHus 10 OPraHu3aluy CaMOCTOSITENTbHON pabOThI CTyIEHTOB.

12. Ilepeyenn yueOHOI1 JiuTepaTyphl M pecypcos cetu HHTepHeT

a) OCHOBHasl IUTEPATypa:



- Anexuna H. /1., bannokun 1O .B., I'aspunenxko B.®. u mp. ®usmonorust pacreHuil:
yueOHMK IJI1 BYy30B 10 OHMOJIOTHMYECKUM CIENHAIbHOCTSIM U HampasieHuto 510600 "buonorus'/
nox pen. MLI1. Epmakosa. — M.: Akagemusi, 2007. — 634 c.

- Kysuenos B.B., murpueBa I A. ®usmonorust pacrenuii. T. 1: ydeOHHK s
aKaZieMU4ecKkoro OakanaBpuaTa: IO HampaslieHUsM "ArpoXuMHSi W arpornodBoBeneHue",
"ArpoHoMusl" U HamlpaBJIEHUSM MOATOTOBKHU JUIIOMHUPOBAHHBIX CHELUATUCTOB "Arpoxumus u
arporniouBoBefieHue", "ArpoHomus": U1 CTYA€HTOB BY30B [0 €CTECTBEHHOHAY4YHBIM
HanpaBJIEeHUsIM U criennaipHocTAM: B 2 T. — M.: FOpaiit, 2016. — 436 c.

0) DOTOJTHUTEIbHAS TIUTEPATYpPA:

- OU3HNOJIOTHS YCTONUNBOCTH CEIBCKOXO3HCTBEHHBIX KYJIBTYP: YUeOHHK ISl CTYIEHTOB
BBICIINX Y4€OHBIX 3aBEINCHMI, OOYHYAIOIIMXCsl 10 HAMpPaBJIEHUSIM MOATOTOBKH "ArpoHOMHUS",
"CamoBoacTBo", "Arpoxumuss M arponouyBoBeneHue” mo mnporpammaMm Maructpatypbl /E..
Komrkun. — M.: [Ipoda, 2010. — 638 c.

- Mapkaposa E.H. ®usnonorus xopHesoro nuraHus pacrenuid. — M.. Usp-so MI'Y,
1989. — 102 c.

- Kysnenos Bn.B., ImutpueBa I A. ®@usnonorus pacteHwii: yueOHUK Ui CTYIEHTOB
BY30B, OOYYalOIIUXCsS MO HAMNPABJICHUSM TOATOTOBKH IUIUIOMHPOBAHHBIX CHEIHAJIHCTOB
"Arpoxumusi U arponousoseneHue", "ArpoHomus”. — M.: Beicmias mxona, 2006. — 741 c.
http://sun.tsu.ru/limit/2016/000248773/000248773 .pdf

- 3urre I1., Baitnep D.B., Kanepaiir M.B., Bpesuncku A., Képruep K. botannka. YueGHuK
s By30B. T.2. @usuosorus pactennii / [Tox pen. B.B. Uyba. — M.: M3aar uentp: Akanemus,
2008.

B) pecypchl cetnt UHTepHeT:
— OTKpBITBIE OHJIaWH-Kypehl: https://teach-in.ru/lecture/2018-10-17-Nosov

13. IlepeyeHb HH(POPMALMOHHDBIX TEXHOJIOTHH

a) IMLEH3UOHHOE U CBOOOTHO PacmpoCTpaHsIeMOe MPOrpaMMHOe oOecTieueHue:

— Microsoft Office Standart 2013 Russian: makeT mporpamm. Brirouaer mpujioKeHUs:
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);

— nyOnmuyHO noctymnHble obadnbie TexHosiorun (Google Docs, SAHnexc Auck u T.1m.).

0) nHPOPMALIMOHHBIE CITPABOYHBIE CHCTEMBI:

— DNeKTPOHHBIN KaTajuor Hayunoit oubnmorexku Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpOHHas oubnmoreka (penozuropuii) Ty —

http://vital lib.tsu.ru/vital/access/manager/Index
— 3bC Jlanb — http://e.lanbook.com/
— 3bC KoncynbraHT cTyneHTa — http://www.studentlibrary.ru/
— ObpaszoBarenpHast matdopma FOpaiit — https://urait.ru/
— 3bC ZNANIUM.com — https://znanium.com/
— 3BbC IPRbooks — http://www.iprbookshop.ru/

B) npoeccuoHanbHbIe 0a3bl TaHHBIX:

— @usnonorus pacrenuit: xxypHan /Poc. AH, UH-T ¢usnonorun pacrenmii um. K. A.
Tumnpszesa M.: Hayka, 1954-2020 — JlocTyn Kk 3JE€KTPOHHON BepcuU >kKypHasna B cetu TI'Y

yepes DnekrpoHHyro ondmoreky eLIBRARY .RU — http://elibrary.ru/contents.asp?titleid=8253



— Arpoxumus : xypHan/ Poc. AH — JlocTyn K 3J€KTPOHHOH BEpCHUHU JKypHaja B CETH

Ty uepes DJNEKTPOHHYIO oubanoreky eLIBRARY RU —
https://www elibrary.ru/contents.asp?selid=18128 183 &issueid=1053227

— Cenbckoxo3siiicTBeHHast Ouojorust kypHan : kypHas/ AHO Penakuwst skyprana
"CenbckoxossiicTBeHHast Onosoruss” — JlocTynm K 3JeKTpOHHOH Bepcum XypHaia B cetn TI'Y
yepes DJIEKTPOHHYIO oubanoreky 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 snekrponHas oubnuoreka eLIBRARY .RU. — http://www elibrary.ru

— pedepaTuBHbIl KypHAT BCepocCHICKOro WHCTUTYTA HAYYHOW W TEXHUYECKOU

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

14. MaTepuajibHO-TeXHHYeCKOe o0ecreuyeHue

AynuTopuu 11 NPOBEAEHUs 3aHATUH JIEKLIMOHHOTO TUTIA.

Aynutopuu JUIsl TPOBEACHUs 3aHATHM CEMHHApPCKOrO THIMA, WHAUBUAYAIbHBIX MU
IPYIIOBBIX KOHCYJIbTALMH, TEKYLIEro KOHTPOJISA U MPOMEKYTOYHON aTTeCcTalluu.

[Tomemenust At CaMOCTOATENBHON PabOThl, OCHAIEHHBIE KOMITBIOTEPHONW TEXHUKOH U
IOCTYIIOM K CceTH MHTepHeT, B 3JIEKTPOHHYKO HH(POPMALMOHHO-00Pa30BaTENbHYIO Cpeay U K
UH(POPMALIMOHHBIM CITPABOYHBIM CHCTEMaM.

Jlaboparopust, oGopynoBaHHast yueOHOI anmaparypoil, HabOpOM XMMHYECKON MOCY/BI,
PEeaKkTUBOB U MPUOOPOB ISl MPOBEACHHS 3aHATUH MO (PU3UOJOTHH PACTEHHIA.

15. Undopmauus o paspadoTunkax

l'onoBankass Mpuna @DeOKTUCTOBHA, NOKTOP OHMOJOrMYeCKHX HayK, AOLEHT, Kadenpa
¢dusnonoruu pacreHui, Ouorexnosorun u OmonHpopmaruku buonormueckoro mactutyra HU
TT'Y, npodeccop.



