


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

Llenbto OCBOCHHUSI AUCHUILIMHBI ABISETCS (JOPMUPOBAHUE CIIAYIOIIM X KOMITETEHIIUMN

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

Pesynbraramu OCBOEHUS IMCHMITIIUHBI SBJISIOTCS CIEAYIOLME UHANKATOPBI TOCTHKEHUS
KOMITETEHIINN

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

2. 3a1auu ocBOe HUS JUCHMUILINHDI

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

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

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

JucuunirHa oTHOCUTCS K 00s13aTeNbHON YacTh 00pa30BaTeIbHON MPOTPaMMBI.

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

CemecTp 5, 3K3aMeH.

5. BxoaHble Tpeﬁonaﬂml AJIsi OCBOCHUA TUCHHUITIJIMHBI

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

6. SI3bIK peaju3anuu

Pycckuii.

7. O0beM QUCUMIIJIMHBI (MOTYJIs1)

OOmast TpyI0eMKOCTh JUCITUTLINHBI COCTaBIISET 3 3.€., 108 "uacoB, U3 KOTOPHIX:
— nexuuu: 18 u.;

— CEMUHApCKue 3aHATusA: 12 u.;

— mabopaTopHbie paboThI: 32 .

O0BeM caMOCTOSTEIIBHOM pabOTHI CTYIEHTA ONPEACICH YYCOHBIM IIAHOM.

8. Conepxanue JMCUMILIUHBI (MOYJIs1), CTPYKTY PHPOBAHHOE 110 TeMaM

Tema 1. Beenenue. @usnonorus 1 OMOXUMHUS PACTUTEIBHON KIETKU

1.1 Tlpeamer. OcHOBHBIE dTalbl Pa3BUTHs (U3HOIOTHH pacTeHU B Poccuu m Tomckom
yHuBepcutere. Ponb ¢u3nonornu pacTeHUN B Pa3BUTUM OMOJIOTMYECKOW HAYKU U TOABEME
IPOAYKTHBHOCTH CEJBCKOTO XO3SIMCTBA M MECTO (PM3MOJOTMHM B CMEXKHBIX JUCIHILIAHAX.
HepemenHbie mpo6iieMbl U MEPCHeKTUBBI JallbHENHIIEro pa3BUTHS (PU3UO0IOTUN PACTEHUIA.

OcoOeHHOCTH OpraHM3allui PACTUTENBHONW KIETKM U PACTUTENBHOTO OpraHu3Ma.
3HaueHUEe B TPAHCIOPTE MOHOB AJIEKTPOXMMHUYECKOTO MOTeHLHana MeMOpaH. VloHHbIe HAcOCHI,
KaHaJbl U TPAHCIOPTEPHI.

Tema 2. BogooOMeH pacteHui.

2.1 Tlornmomenune BOABI pacTUTENbHON KieTKoM. OCMOC, BOJHBIM MOTEHIMANA KIETKH,
TypropHO€ U OCMOTHYECKOE JaBiieHHE. KoInuecTBO M COCTOSIHME BOJbI B TKaHSX PACTCHUU.



duznosornyeckas poib Boabl. KopHeBoe naBienue. ['yrranus v «ijiau» pacTeHuid. BnusHue
BHEIIHUX YCIOBUM Ha BcacblBaHHWE BOJbl pacreHHeM. COCTOsSHHUS BOABI B IOYBE. 3HAUYEHHUE
MOYBEHHOU CTPYKTYPHI JUIS BOJOCHAOKEHUS PAaCTCHUM.

Tpancniupanus u ee (U3MOJIOTMYECKOe 3HAYEHHE. MeToIbl M3ydEeHMs TPaHCIHUPALMH.
KonndecTBeHHbIE TOKa3aTend, XapaKTEpU3YIOUME IPOLECC TPaHCIUPALMU: WHTEHCUBHOCT,
OPOAYKTUBHOCTh TPAHCIMPAUWH H TPAHCIHPAUIMOHHBIA KOA(GUIIMEHT. YCTbUYHAs U
KYTHKYJISIpHasl TpaHCIUpalys. YCThUIA. YCTbUYHAs PETYINPOBKA TpaHCIHMpanud. BnusHue Ha
TPAHCIUPALMIO U €€ NPOAYKTUBHOCTh BHEIIHUX YCIOBUN. MeXaHU3M NepeiBUKEHUSA BOIBI 110
pactenuto. Tok BOIbI MO cocyaam. BepxHuil U HMIKHUM JBUTATEIX BOJHOTO Toka. HaTshokeHue
BOJBI B COCyJaxX, 3HAYCHUE MEXKMOJIEKYJISIPHOTO CLEIJICHUS U IpaJueHTa IOTCHIMana BOAbI B
KIETKaX U TKaHSIX B TPAHCIIOPTE BOJIBI.

Tema 3. ®oTOCHHTE3 pacCTEHUM.

3.1 Uctopus otkpbiTHs (poTocHHTE3a. OCOOEHHOCTH CTPOEHMS JINCTA U UX 3HAYEHUE JUIs
npoiieccoB (GOTOCHHTE3a. XIIOPOTLIACThI, UX cTpoeHue. Kinaccu pukainusi MMTMEHTOB B PACTCHUH.
[TurMeHTH  XJTOPOIIIIACTOB: XJIOPO(UILIBI, KapOTUHOWABI, (UKOOMUTHHBL. OCOOEHHOCTH HUX
cTpoeHus. PuU3NYECKUE CBOMCTBA IHUIMEHTOB: PACTBOPHUMOCTH, CHEKTPHl IOIVIOIICHMUS,
duyopecuenius. CTpyKTypHbIE H XUMHYECKHE CBOHCTBA XI0po(MIUIOB. 3Ha4YeHUE s
doToCHHTE3a Pa3IMYHBIX YUACTKOB COJTHEYHOTO CIEKTpa. (CEeMUHap)

3.2 DddexTuBHOCT, HCIONB30BAaHUS cBeTa B (oTocHHTe3e. KBaHTOBBIA BBIXOJ
dorocuntesa (padotsl BapOypra u ap.). CoBpeMeHHbIE MPEACTaBICHUS O XUMHYECKON MPUpPOIe
nporieccoB doTocuHTe3a. [lepBuunbie peakiuu GoTocuHTE3a. AKTUBALHS XJTOPO GUIIIa CBETOM.
OOpaTumble  OKUCIMTEIbHO-BOCCTAHOBUTENBHBIE  IpEBpAllieHUus  XJI0poduiia. Be
doToxuMUYeCcKre TUTMEHTHBIE CHCTEeMBI. LlnKinyeckoe, HEIUKINYECKOE U MCEBIOIMKINIECKOS
dorodocpopunupoBanue. MOTOCUHTE3 KaK COYETAHHE CBETOBBIX M TEMHOBBIX XMMMUYECKHX
peakiuii. [Ipoucxoxnenue kucinopoaa ¢porocunTesa. (JIEKUHs)

3.3 Accummsiuus yraepoaa no tuny Cz, C; u CAM y passbix pactenuil. IIpupona
NEpBUYHBIX MPOAYKTOB  (oTOCHHTE3a. Vcnonp3oBaHME PpaAMOAKTHBHBIX HM30TONOB B
UCCIIeIOBAaHUsX 10 (oTocuHTE3y. POTOABIXaHUE, PEaKIUU, TPOTEKAIOLIE B IIEPOKCUCOMAX.

KonnuectBenHnble  mokazarenu  mpomecca  (OTOCMHTE3a:  MHTEHCHUBHOCTH U
OPOAYKTUBHOCTb (oTOCHMHTEe3a. Meronpl UX ompeneneHus. 3aBUCHUMOCTb (POTOCHHTE3a OT
BHEUHUX YCIOBUH, a TaKKe OT BHYTPEHHHUX OCOOCHHOCTEH M COCTOSIHMS pPACTCHHH.
KomneHncammonnasi Touka mpu (OTOCHHTE3E W €€ 3aBUCHMOCTh OT OMOJIOTHYECKHX CBOWCTB
opraHuzMa. ACCHUMUJISILIMOHHOE YHCIO KaK XapaKTepUCTUKAa ydacTHs xiopoduiia B
¢dorocunteze. Ilyrm mHOBBINIEHHS M TMPOIYKTUBHOCTH QoTocuHTe3a. KynbTypa pacTteHuii B
YCIIOBHUSIX MCKYCCTBEHHOI'O OCBEILEHUS (CBETOKYNIbTYypa). IIpombllnieHHOE pacTeHHEBOACTBO.
[lepenBukeHne acCUMUIATOB B pacTeHUM. ATTparupyrouge 30Hbl U LEHTPBI, UX U3MEHEHHUE B
OHTOICHE3€ PACTCHUM.

Tema 4. JIpixaHue pacTCHUH.

4.1 JlpixaHue Kak BEAyLIMH OKUCIMTEJIBHO-BOCCTAHOBUTENIBHBIA IIPOLECC, €T0 POJb B
TKaHSAX 3€J1E€HOI0 pacTeHus. Pa3BUTHE INpeACTaBIEHHE O XMMHUYECKON CYIIHOCTH MPOLECCOB
IbIxaHust U OpokeHHs. CBs3b MeXNy IblxaHueM u OpoxkeHueM. [nmukonus, mukin Kpebcea.
@epMEHTAaTUBHBIE  CUCTEMBI  JbIXaHUs. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIN  ITOTEHIIMAI
Pa3IMYHBIX TEPEHOCYMKOB BOJOpOJA M AJIEKTpoHA. TepMuHaNbHBIE OKCHAa3bl. OCOOEHHOCTH
NEeHTO3HOIO IMKIAa JAbIXaHWs. OHepretuka JpixaHus. OkuciautenbHoe (ocopHINpOBaHUE.
3HayeHWe B JKU3HM PACTEHHI pa3IMuHbIX MyTed okucieHus cyOctpara. KomudecTBeHHBIE
MOKa3aTeNM  JBIXaTeNIbHOTO Tra3oo0MeHa. MeToapl M3ydeHHs JbIXaHUs. JIpIxaTenbHbIN
K03 puIeHT. 3aBUCUMOCTb [IbIXaHUS OT OHOJIOTMYECKHMX CBOMCTB OpraHu3Ma M YCIOBHU U
pa3BUTHSL.

Tema 5. MuHepabHOE MUTAaHNUE PACTEHUM.

5.1 Teopernueckoe U MPAKTUYECKOE 3HAYCHUE U3YYECHHsI KOPHEBOIO MUTAHUS PACTCHU.
OCHOBHBIE 3Tarbl Pa3BUTHUS YUEHUSI O KOPHEBOM nuTaHuu. [loneBbie 1 1abopaToOpHBIE METOJIBI
M3y4eHHUs BOIIPOCOB MUTaHUs pacTeHUil. Makpo- u MukposneMmeHTbl. dusnonoruueckas poib



MUHEPAJIBHBIX 3JIEMCHTOB B PACTEHUH M HapyLICHU s, BOZHUKAIOIME IIPU OTCYTCTBUU OTAEIBHBIX
MUHEPAIBHBIX 3JeMEHTOB. llormolmeHue pacTeHMeM »JIEMEHTOB MUHEPAIBHOIO IUMTaHMS.
YcBOEHME M MCTOYHUKU a30Ta JJISl MUTaHUs BBICUMX pacTeHuil. @OopMbl COeIMHEHUI a30Ta B
OYBE€ M MX IpeBpaiieHus. HuTpaTsl, aMMHauHble COJIM U OCOOCHHOCTH HMX HCHOJIB30BaHMS
pasTUYHBIMU pacTeHUsMH 10 pabotam [IpsHuUIHUKOBA. A30THOE NHTAHHE pAcTEHUH B
3aBHCHMOCTH OT Xapakrepa modyBhl. [IpeBpamieHus a3oTa mpu CHHTE3¢ OCITKOBBIX BEIIECTB B
pacrenuu. IlepeamuHupoBanue U ero poib. IloTpebieHne MHHEpaNbHBIX BEILECTB pa3HbIMU
BHJIaMU PAaCTEHUI B pa3IMUHbIC IEPUOBI )KU3HU.

5.2 buoreoxumuueckue TPOBUHIMHU. DPHU3NOIOTHYECKOE OOOCHOBAHME OCHOBHBIX U
JIONOJIHUTENBHBIX ynoOpeHuil (moaxopMok). HekopHeBoe MUHEpanbHOE NUTaHUE PACTEHUH, ero
TEOPETUYECKOE M IIPAKTUYECKOE 3HAYCHUE IIPU HHTCHCUBHOW TEXHOJIOTUM BBIPALLMBAHUSA
pacTeHuil.

Tema 6. ®u3Kn0JIOTHSA Pa3BUTHS U POCTA PACTCHUI.

6.1 IlonsiTue 00 MHIMBHIYyAIbHOM Pa3BUTHUH pacTeHUU. B3anMOCBs3b pa3BUTHS U pOCTa.
Xapakrepuctuka pocta pacteHuil. KpuBas pocra. Ilokazarenu, XapakKrepu3yroume pocT, U
MeTo/ibl UX omnpeneneHus. daspl pocta KIeTOK. DUTOTOPMOHBI 1 HHTUOMTOPHI M UX XMMHUUECKHE
aHasord. AYKCHHBI, THOOEpEeUIMHBI M IUTOKUHUHBI, WX POJb B POCTOBBIX IIpOIlECcCax.
Nurubutopsl — abCiin3oBas KUCI0Ta, STUJIEH, (PEHOIIBI U Jp. COCTUHEHHSI.

6.2 BrniusiHue (hakTopoB BHEIIHEN cpesibl Ha POCT U pa3BUTHE pacTeHUU. BrnusHue cBera
Ha pocT pacteHu. Dtronsamus. @ortonepuonuzm. OUTOXPOM, KPUIITOXPOM B (POTOTPONUH, UX
ygactTue B (u3nonormyeckux mporeccax. Paborer M. YaitnaxsHa o (QU3MOIOTHYECKHX
0COOEHHOCTSIX pacTeHHi pas3HbIX (oTonepuoanyeckux rpynn. uddepenuunanus mona y
pacreHuii. «PDusnonornyeckue dYachl» — (OMOPUTMBI) — IUPKAAUAHHBIE PUTMBI PACTCHHI.
Teopus uBerenuss ABCDE. CrapeHue u nepuoj| MOKos pacTeHUH. DTalbl Iepruoaa MOKOs, UX
dusnonornueckas xapakrepuctuka. Mcnonp3oBaHue peryiasTopoB pocTa B CEIbCKOM XO35IMCTBE,
CTUMYJIALIUSL U TOPMOXEHUE pOCTa, TNepOMIUIHOE JeHCTBUE, WCIOJIb30BAHUE PETAPAAHTOB.
JIBUKEeHUsl paCTEHUH, X XapaKTEpUCTHKA U OMOJIOTHYECKOE 3HaUCHUE.

Tema 7. ®u3nonorus yCTOMUUBOCTH PACTCHUM.

7.1 Bugst u  ¢GopMbl  YCTOHYMBOCTH  pacTeHHMil.  3acyXOyCTOMYUBOCTH U
AKApOyCTOMYMBOCTb. YCTOMYMBOCTh K 3aromuieHuto. Du3nonoro-6MoxumMuyeckas HOpUpona
XOJIOIOCTOMKOCTH U MOPO30CTOMKOCTH  pacTeHMH. 3akaJuBaHUE PACTEHHMH U €ro
¢usnonornueckas npupoga. daspl 3aKaauBaHUsA. 3UMOCTOMKOCTh PAaCTEHUN U €€ BJIMSIHUE Ha
YCIIOBUSl CYILECTBOBAHMSI PACTEHHMM (COCTOSHUE TIOYBBI, arpOTEXHUKA, YCIOBHS HUTAHUS).
BnusiHue Ha pacTeHust u30bITKa coJieil (ColeycTOWYMBOCTh). MeToabl OOphOBI € 3aCONICHUEM.
[Nanogutel. Ilyrm mOBBIIEHUS COJNEYCTOMYMBOCTH pacTeHUil. BiusHue Ha pacreHus
3arpsA3HEHUH BO3/yXa. Y CTOMYMBOCTh PACTEHUH K 3arpA3HEHUIO BO3YXA.

7.2 ©®u3N0N0ro-OMOXMMUYECKAE OCHOBBI YCTOMYMBOCTH BBICHIMX PAacTeHUH K
[IATOTCHHBIM ~ MMKPOOPIaHU3MaM. Nmmynurer  pacteHnii.  KOHCTHUTYyHHMOHHBIE U
WHIYLIUPOBAaHHBIE MEXaHMU3Mbl 3alMThl pacreHuil. Teopum BaswiioBa, ®mopa u 1p.
OuTOANEKCHHBI, PUTOAHTHUCUITUHBI, (GUTOHIUABI. [IyTH MOBBIICH U YCTOMYMBOCTH PAaCTEHUN K
WHQPEKITMOHHBIM U HerH (PEKITMOHHBIM 3a00JICBaHUSIM.

TemMbl U KpaTkoe cCOJEpX)aHUE JIA0OPATOPHBIX 3aHATUU AUCHUILUIMHBI «DU3MOTOTHS
pacTeHu»:

Tema 1. ®usnonorus pacCTUTENBHON KIETKH, OCMOTUYECKIE CBOWCTBA KIETKH

3ansrue 1. Dusznonorus pacTUTEIbHON KIETKU

Texnuka Oe3omacHOCTH. TexHHWKa MHKpOcCKomupoBaHus. OrmpeneneHne CKOPOCTH
JIBYOKCHUST HUTOMIa3Mbl. CpaBHEHHE MPOHUIIAEMOCTH MEMOpaH Hjisi pPa3IMYHBIX BEINECTB:
CTOMKHMH M BPEMEHHBIN Mmia3Moiu3. M3ydeHue BS3KOCTH IUTOMJIA3Mbl PACTUTEIBHOW KIETKUA B
3aBUCUMOCTH OT (PM3HOJOTHIECKOTO COCTOSIHUSI KIT€TOK U MMPUCYTCTBUU MOHOB KAJIHS U KaJIbIIHSL.

Tema 2. Boauslii oOmeH. TpaHcnupalius pacTeHui



3ansrue 2. OCMOTHYECKHE CBOMCTBA PACTUTEIBLHON KIETKU. TpaHcnupaus paCTeHUM.

SIBnenue ocmoca (maasmMonu3 U jAeniasmonns). IlomydeHne MCKYCCTBEHHOM KIICTOUKU
Tpaybe. Typrop pacTuTenbHOW KIETKH KOpHEMIoAa MOpKoBH. OmpeneneHne 0CMOTHYECKOTO
JIABJICHUS KIETOYHOTO COKA MIa3MOIUTHYECKUM METOJOM.

OnpeneneHne OTHOCHTENBHOM HWHTEHCHMBHOCTH TPAHCIHUPALMA BECOBBIM METOJIOM.
Ioncuer uncna ycreun. HabmoneHne 3a IBHKEHUEM 3aMBIKAIO I X KIETOK YCTHUIL.

KonTponrsHas padoTa: «OcMOTHYECKHE CBOWCTBA KIETKH PACTUTEILHON KICTKU.

Tema 3. @orocuHTE3 pacTeHUN

3angarue 3. IIurMeHTHI IUCTa, UX CBOICTBA

[lurmenTel (oTOCHMHTE3a M HX CBOWCTBA. XpoMaTorpauuyeckoe pas/ieieHue CMecu
(OTOCUHTETUYECKUX  NUTMEHTOB.  (DU3MKO-XUMHUYECKHE  CBOHCTBA  XJIOpPOQHIIIOB U
KapOTHHOHUAOB (pacCTBOPUMOCTh, YCTOMYMBOCTh K aIrPECCUBHBIM CpeslaM, OIITHYECKUE CBOMCTBA,
duyopecieHIus).

Tema 4. JIp1xaHue pacTeHUI

3anstue 4. 3ydyenne GpepMEHTHBIX CUCTEM JIbl XaHUS.

Omnpenenenue  apIxatenpHOoro  kodgduiuenta. KonnuecTBeHHoe — ompeneneHue
AKTUBHOCTH T1OJIM (PEHOJIOKCH Ia3HI.

Tema 5. Poct n pazButne pacteHu

3ansrue 5. Poct pactenuii. IlnannpoBaHue 1 MOCTaHOBKA SKCIIEPUMEHTOB.

[InaHupoBaHWEe M IOCTAHOBKA 3KCIIEpUMEHTOB. OmpeseneHue 30HbBI POCTa KOPHS U
cTebnsa. HabGmoneHune 3a TeoTponuvecKuMH M3rudamMu KOpHs U cTedsisa. Hactudeckuwe m3runoObi
YepelkoB I10J JEHCTBUEM TreTepoaykcuHa. JleiicTBUE pa3HBIX KOHLEHTpaluil pacTBoOpa
rerepoaykCuHa Ha POCT KOpHel. BiusiHue a’panuu Ha pocT pacTeHUil. 3aBUCUMOCTh pa3MepoB
pacTeHHs OT KOJIMYECTBA 3allaCHBIX BEIIECTB B CEMEHAX.

3anarue 6. Pocr pacteHuil. I3MepeHue IokazaTeleldl M aHajdu3 Pe3yJIbTaTOB
AKCIIEPUMEHTOB. MHUHEpAIbHOE MUTAaHUE PACTEHUH.

W3mepenne nokas3areneil ¥ aHAIU3 Pe3yIbTaTOB HKCIIEPUMEHTOB I10 ONPEICIICHUIO 30HBI
pocTa KOpHS, cTeOJsl; TeOTPOMMYECKOTO M3ruba KOpHEH; IEeHCTBUIO TeTepoayKCMHa Ha
MPOpPAcCTaHUE CEMSH U POCT MPOPOCTKOB; BIUSHUS a’dpallud Ha pOCT PacTEHUM; 3aBUCUMOCTU
BEJIMYMHBI PACTEHUI OT KOJMYECTBA 3aIIACHBIX BELIECTB.

MuKpoXuMUYECKUI aHaTU3 307161 pacTeHril. OOHapy)KeHUE HUTPATOB B PACTEHH X

Tema 6. Y cTOMYMBOCTD PACTEHUH K SKCTPEMAJIbHBIM BO3IEHCTBUSAM CpPEIb

3anstue 7.

BnusiHue Temneparypsl M peakiuuu cpeibl Ha akTUBHOCTh (pepMeHTa caxapasbl.
3ammTHOE IeHCTBUE caxapa Ha CBOMCTBA MEMOpaH Mpu 3aMOpaXMBaHUM TKaHel . OnpeneneHue
YCTOMYMBOCTHU TKaHEH JIMCTHEB PACTEHUH K IeHCTBUIO BhICOKUX TeMiieparyp (Onpexnenenue
KApOCTOMKOCTHU PAaCTEHUIN).

9. Tekyumii KOHTPOJIb MO AUCUUILINHE

Texkyumii KOHTPOJb MO AUCHUIUIMHE MPOBOAMTCS IyT€M KOHTPOJS MOCEIIAEMOCTH,
NPOBEJCHUSI KOHTPOJIbHBIX pPabOT, TECTOB IO JICKIIMOHHOMY Marepuany, pelieHus
CUTYaIIMOHHBIX 3aJ7]ad BHYTPH TE€MBI, BHITIOJIHEHUS JOMAIHUX 3aJaHui U Gpukcupyercs B Gopme
KOHTPOJBHON TOYKHA HE MEHEE OJJTHOTO pa3a B CEMECTP.

10. HOpﬂI[OK NMPOBE€ACHUA U KPUTECPUHA O LICHUBAHUA l'lpOMe)KyTO‘-IHOi;I arrecranum

JK3aMeH B MNATOM ceMecTpe TIPOBOIUTCS B YycTHOM ¢dopme mo Ouneram.
DK3aMEHAIlMOHHBIA OMJIET COCTOMT U3 JIBYX YacTel (TeOpeTHUECKUue BOIPOCHI).

[TepBast 9acTh BKIFOYAET BOIPOCHI, IPOBEpsIIONMe NoCcTHx)eHUe nHaukaTopos MOTIK-1.2
OTBeT Ha BOMPOC MEPBOM YACTH JAETCS B pa3BepHYTOH dopMme.

Bropass yacTh BKIIOYAaeT BOINPOCHI, IpoOBepsonMe AocTuxkeHue uHaukaropos MOIIK-
1.2. OTBeT Ha BOIPOC BTOPOHM YaCTH JAaeTCs B Pa3BEPHYTOH (opme.



[IpuMepHBIil TIepeUeHb TEOPETUYECKUX BOITPOCOB:

1. ®usnonorus pacTeHu, NIpeaIMET, LIEJIU U 33Ja4, CBSI3b HAYKH C JPYITUMHU HayKaMH.

2. Ucropus pa3sutus ¢usuonoruu B Poccuu u TI'Y.

3. Kitetka kak cTpykrypHasi ¥ (yHKIIHOHAJIbHAS €AMHUIIA PACTUTEIILHOTO opranu3Ma. Ee
0COOEHHOCTHU CTPOEHHUS U (DYHKIIMH.

4. OcoOEHHOCTH KH3HENEATEITLHOCTH PACTUTEIBHOTO OPTaHU3Ma.

5. Xynopormiact, CTpOeHHE, TPOUCXOKICHUE U OMOTEHE3.

6. DOTOCUHTETHYECKUE MUTMEHTHI, X POJIb B (POTOCHHTE3E.

7. CseroBas cramusi (oTocMHTE3a W €€ MPOAYKThl. (DOTOCHHTETHUECKAs CIMHUIA.
®dotocuctema. DTLI dpoTocuHTE3A.

8. TemuoBas cragus ¢orocuHTe3a u ee npoiaykrel. C3-, C4- u MOKT- merabonusm
yraeposa.

9. ®oTOCHHTE3 KaK OCHOBA MPOAYKTUBHOCTH C.-X. PACTEHUH.

10. Dxonorust GoTOCHHTE3a pacTCHUIA.

11. Posib npixaHus B )KU3HU PaCTEHHUM.

12. ®ynkiuu rmukonusa u nukia Kpedca pactenuii.

13. CxomctBo u  pasnuuusi  ¢GorogochopuIMpoBaHUS H  OKHCIUTEIHLHOTO
doc hopunupoBaHus.

14. Dxosorus AbIXaHUS PaCTCHUM.

15. 3HaueHue BOABI B )KU3HEEATENbHOCTH PACTUTENBHOTO OPraHu3Ma.

16. BonHblii 6anaHC pacTeHUH.

17. IlornomeHue BOAblI PACTEHUEM.

18. Tpancnuparnusi, OMOIOTHYECKOE 3HAYCHHE.

19. MakpoaneMeHTsl, UX (PU3H0JI0THYECKas pOjib B PACTEHUHU.

20. MUKpO3JIEMEHTHI, UX (PU3HOJIOrHUYECKasi pOJib B pACTEHUHU

21. buoreoxumMuvecKue MpOBUHITUH.

22. PocT 1 pa3BUTHE PACTEHHUH.

23. XapaKTepHuCTHKa POCTOBBIX peakunii. bonbmas kpuBas pocTa.

24. Tloko#i pacrenuil. MeToibl CHATHSI TOKOSL.

25. ®UTOTOPMOHBI — 3HJIOTCHHBIE PErYIATOPBI POCTA U PA3BUTHUS LETOCTHOTO PACTEH Ul

26. Perynsaropnast poib cBeTa. DUTOXPOM, KPUIITOXPOM U (POTOTPOIIHHBI.

27. JIBUXKEHUS pACTEHU: TPOU3MbI, HACTUM U HYTAllUH.

28. ®oTonepruoANYECKUE IPYIIbl PACTEHUH.

29. buosornyeckue puTMbl KU3HEAEATEIbHOCTH PACTEHUM.

30. YcToliunBOCTh pacTeHUM K (aKTOpaM Cpesbl.

31. X01010ycTOMYNBOCTh U MOPO30YCTOMUNBOCTh PACTEHUH.

32. 3UMOCTOMKOCTb PACTEHUH.

33. IIpucnocobeHne pacTeHuil K BBICOKUM IOJIOXKUTEIbHBIM TEMIIEpaTypam.

34. 3acyx0ycTOMYMBOCTb PACTEHUM.

35. ConeycToHYnuBOCTh PAaCTEHUH.

36. Hcnonwp3oBaHWe (PU3MOJOTUUECKUX METOJOB U TIOKazaTeleii B CEIICKIIHOHHOM
Ipoliecce, TEXHOJIOTUH BO3/AEIBIBAHUSA C.-X. KYJABTYP.

37. UmmyruTeT pacrenuii. GUTOHIIUIBI U (UTOATICKCUHBI.

Jlomyck K 2K3aMEHY NPOU3BOAUTCA IPU YCIOBUU YCIIEIIHOIO BBIMOJIHEHUS BCEX
71a00paTOPHBIX pabOT, KOHTPOJIBHBIX PadOT, CEMUHAPCKUX 33/IaHUN U TECTOB MO JICKITHOHHOMY
MaTepuaay B IPOLECCE TEKYIIEr0 KOHTPOJA. 3a KaXJ0€ 3aJaHHME BBICTABIIACTCS OLICHKA IO
ATHOAIIBHON CHUCTEME.

IIpy npoBeaeHMM NPOMEKYTOYHOW ATTECTAlMM OLIEHKM TEKYIEro  KOHTPOJIA
YUUTBIBAIOTCS  CIEAYIOIMM 00pa3oM: MTOroBas OLIEHKA BBIYMCIACTCA KaKk CpejHee
apudmeTrniecKoe 3HaYeHHE OIICHOK 32 TEKYIMH KOHTPOJIb M 32 YCTHBIHN 3K3aMeH.



PCSYJ'I bTaThbl 9K3aMC€Ha OIIPCACIIAIOTCSA O CHKaMH «OTIINYHO», «XOpOIo»,
«YAOBJICTBOPUTCIIBHO», «HCYIOBJICTBOPUTCIIBHO.

11. YueOHO-MeTOANYECKOE 00€CIIe Ye HIe

a) DJIEKTPOHHBIM Yy4eOHBIM KypC IO JUCHUIUIMHE B DJJIGKTPOHHOM YHHUBEPCHUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=25670.

0) OueHoYHbIE MaTepuabl TEKYIIETO KOHTPOJISI U IMPOMEKYTOYHOM arTecTaluu I0
TUCIUTLIINHE.

B) [Inan cemruHapCcKuX / MPAaKTHYECKUX 3aHITUN MO JUCIUTLIHE.

r) MeTommueckue ykazaHus MO MPOBEACHHUIO TAOOPATOPHBIX PadoOT.

1) Metoauueckue ykazaHus 0 OpraHU3al[ii CaMOCTOSITENIbHOM paboThl CTYICHTOB.

12. Ilepeyenb yueOHOIi iuTepaTypbl U pecypcoB ceTu UHTepHeT

a) OCHOBHAs JINTEpaTypa:

- Anexuna H.[., bannokun lO.B., I'aBpunenko B.®D. u ap. Pusnosiorusi pacTeHuUit:
Y4eOHHK IJTsI BY30B MO OMOJIOTMYECKUM CHEIUaNbHOCTAM U HampasieHuto 510600 "buonorus'/
nox pen. ML.II. EpmakoBa. — M.: Akanemus, 2007. — 634 c.

- Kysnenos Bn.B., ImutpueBa I'.A. ®usuonorus pacrenuii. T. 1: yueOHuUK a7
aKkaJleMU4YecKoro OakajaBpuara: IO HalpaBleHUsM "ArpoxuMus U arpornoydBoBeeHHE",
"ArpoHomus" U HaNpaBJICHUSIM MOATOTOBKU AUINIOMUPOBAHHBIX CHEIUAMCTOB "ATrpOoXuMHUS U
arporiouBoBezicHue", "ArpoHomMusa'": I8 CTYIEHTOB BY30B II0 €CTECTBEHHOHAY4YHBIM
HaIlpaBJICHUSIM U ceuaibHOCTIM: B 2 T. — M.: FOpaiit, 2016. — 436 c.

- Mansiif mpakTukym 1o ¢U3HOJIOTHH PACTEHUN : ydeOHO-METOAMYECKoe MocoOue ams
Ounonornyeckux crenuansHocreld By30B / M. B. E¢gumona, U. ®@. 'onosankas, E. C. ['Bo3nesa,
M. A. bonsmakoBa ; Tom. roc. yH-T, [buonornueckuii uactutyr]. - Tomck : M3narenbckuii oM
Tomckoro TOCYIapCTBEHHOTO YHUBEPCUTETA, 2018. URL:
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000633508.

0) IOTOTHUTENIbHAS TUTEepaTypa:

- OU3HOJIOTHS YCTOWYUBOCTH CENTBCKOXO3SIMCTBEHHBIX KYIBTYpP: YI€OHHUK ISl CTYIEHTOB
BBICIIMX Y4eOHBIX 3aBEACHHI, 0OydaloUMXCs MO HaMpaBJCHUSM IMOJATOTOBKU "ArpoHomus'",
"CanoBoactBo", "Arpoxumusi M arpornodsoBejieHHMe" Mo mnporpammaMm Mmaructparypsl /E.I.
Komxun. — M.: lpoda, 2010. — 638 c.

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

- Kysnenos Bn.B., [ImutpueBa I'.A. ®usnonorusi pacteHuid: yaeOHUK IJIsI CTYJECHTOB
BY30B, OOYy4alOUMXCA IO HANpPaBJIECHUSM MOAIOTOBKM JMILUIOMUPOBAHHBIX CIIELIMAJMCTOB
"Arpoxumusa u arponouBoBeneHue", "Arponomusa". — M.: Belcmas mkosa, 2006. — 741 c.
http://sun.tsu.ru/limit/2016/000248773/000248773.pdf

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

s By3oB. T.2. @usuonorus pacrenuii / [log pen. B.B. Uyba. — M.: U3nat uentp: Axkagemus,
2008.

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

13. IlepeuyeHb HH( OPMATMOHHBIX T€XHOJIOTHA

a) JTUIEH3UOHHOE U CBOOOIHO pacpoCTpaHsIeMOe MPOrpaMMHOe 0OecIIeUeHHE:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. BiiodaeT MpHIOKCHUS:
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);
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— yOMMYHO OCTymHBIE o0navynbie TexHojoruu (Google Docs, SIHaeKe MMCK U T.11.).

0) nH(OpPMAIIMOHHBIC CITPABOYHBIC CHCTEMBI:

— DJIEKTPOHHBIN KaTaJior Hayuanoit OMOIMOTEeKH Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DnexTpoHHas OoubamoTeKa (peno3uTopuit) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbrant crynenTa — http://www.studentlibrary.ru/
— O6pazoBarenpHas miardopma IOpaiit — https://urait. ru/
—9BbC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http //www.iprbookshop.ru/

B) mpodeccuoHaNbHbIE 0a3bl JAHHBIX:

— ®wusnonorus pacteHuid: xxypHan /Poc. AH, UH-T ¢usmonornu pacrenuii um. K. A.
TumupsizeBa M.: Hayka, 1954-2020 — [ocTyn K 2JIEKTpOHHON BepcuM >KypHasa B cetu TI'Y
yepe3 DIIEKTPOHHYIO OnOMMOTEeKy eLIBRARY.RU —
http://lelibrary.ru/contents.asp ?titleid=8253.

— Arpoxumus : xypHai/ Poc. AH — JlocTyn K 3J€KTpOHHOM BepCUM XKypHala B CETH
Ty yepe3 DJIEKTPOHHYIO OMOIMOTEKY eLIBRARY.RU —
https://www.elibrary.ru/contents.asp ?selid=18128183&issueid=1053227

— Cenbcroxo3siicTBeHHas Ouonorus XypHan : >kypHan/ AHO Pemaknus >xypHana
"Cenbckoxo3siicTBeHHas Ouosorus" — JlocTyn K 3JIEKTpOHHOM Bepcuu XypHana B cetu TI'Y
qyepes DIIEKTPOHHYIO oubnuoTexy 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

— Hay4yHas syiekTponHas oubmmoreka eLIBRARY.RU. — http://www.elibrary.ru

— pedepaTuBHBI >KypHAI BcepocCHMICKOTO WHCTHTYTa HAyYHOM W TEXHHYECKOU

uHdopmaruun (BUHUTHU) — http://www.viniti.ru

14. MaTepuaibHO-TeXHUYECKOe 00ecIeydeHue

AyIuTOpHH JUTS TPOBEACHUS 3aHATHH JICKITAOHHOTO THUIIA.

Aynmutopuu s TPOBEICHHUS 3aHSATHH CEMHHAPCKOTO THIIA, WHIUBUIYAIBHBIX H
TPYIIIOBBIX KOHCYJTBTAINH, TEKYIIIEr0 KOHTPOJIS U TPOMEXK YTOUHON aTTeCTAIlHH.

[TomerieHus 7Sl CaMOCTOSTETLHOM PabOTHI, OCHAIICHHBIE KOMITBIOTEPHOW TEXHUKOU U
JOCTYIIOM K ceTd WHTepHeT, B 3JCKTPOHHYI HHOOPMAIMOHHO-00pa30BaTeNbHYIO CPEly U K
WH(QOPMAITMOHHBIM CIIPaBOYHBIM CUCTEMaM.

Jlaboparopun, o00OpymOBaHHBIE  UIsl  TPOBEACHHS  JTaOOPAaTOPHBIX  3aHSTHIL:
CTCPUITU3AMOHHBIA TIKa(), TEPMOCTAT, BHITSDKHBIC MIKA(bI, JUCTHILISTOP, XOJOIMIBHHUK, BECHI
AJIEKTPOHHBIC, CIIEKTPOPOTOMETP, (DOTORICKTPOKOIOPUMETpP, UEeHTpUudyra, MHUKPOCKOIIHI,
ABTOMATHYECKUE THUIETKU, IUIMTKA, XUMHYECKass TMOCy/la, XOJIOAWIBHUK, BECHl, TUIMTKA,
XuMUdeckue peakmugvl U pacxooHvle mamepuanvl (bymaea u Op.) (Manblii TpPaKTUKYM TIO
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(GU3MOIOTUHN PACTEHUM: Y4eOHO-METOJUYECKOe MOCOOHe i OMOJOTHYECKU X CIEIUAIbHOCTEH
By30B / M. B. EdumoBa, U. ®@. I'onosarikas, E. C. I'Bo3neBa, M. A. bonbiakoBa; ToM. roc. yH-T,
[buonormueckuit uuHctutyr]. - Tomck: M3marensckuit Jlom Tomckoro rocymapcTBEHHOTO
YHUBEPCHUTETA, 2018. URL.: http://vital. lib.tsu.ru/vital/access/manager
/Repository/vtls:000633508).

15. Uupopmanus o pazpadboTunkax

EdumoBa Mapuna BacuibeBHa, KaHIuIaT OMOJIOTMYECKMX HayK, IOIEHT, Kadeapa
¢u3HoNOTMN pacTeHHii, OMOTEXHOJOTMH W OHOMH(OPMATUKM bBHOIOTHYECKOTO HHCTUTYTA
HamnonaneHoro nccnenoBaTesibckoro TOMCKOTO rocy1apCTBEHHOTO YHUBEPCUTETA, IOICHT.


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

