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1. Ilenb ¥ WIAHHPYeMble Pe3YAbTATHI 0CBOEHHS JUCIHILIHHBI (MOTYJIA)

ITenbr0 OCBOCHHS TUCIUILTHHBI SBIsLETCS (hOPMHPOBAHHE ClIeAYFOIINX KOMITETEHITHIL:

—OIIK-2 — cmoco0HOCTh IIPUMEHSATh IPHUHIHUIBI  CTPYKTYPHO-() YHKIIHOHATBHOM
OpraHu3allii, HCHOIb30BaTh  (U3HONOTHYECKHE,  IHTOJOTHYECKHe,  OHOXHMHYECKHE,
Oouodu3ndecKkue MeTOAbl aHAIH3a IS OIIEHKU U KOPPEKIIMH COCTOSHUS KHUBBIX OOBEKTOB U
MOHHTOPHHIA CpeAbl UX OOUTaHUS.

PesynbraTamMu OCBOEHHS JHCIUIUIHHBI SBIISIOTCA CIEAVIOIIHE HHIANKATOPHI JOCTHKEHUS
KOMIIETEHITHI:

—HOIIK-2.1 — neMOHCTpHUPYET MOHHMAaHHE MPHHITUIIOB CTPYKTYPHO-() YHKITHOHATBHON
OpraHU3aIHU KHUBBIX CHCTEM;

— HOIIK-2.2. — 3HaeT OCHOBBI (PH3UOTOTHYECKUX SBICHHH, HEOOXOIUMBIE JUIS OCBOEHHS
U TpPUMEHEHHS COBPEMEHHBIX (H3HOIOTHYECKHX, IIHTOJOTHYECKHX, OHOXHMHYECKUX,
OHO(U3HIECKUX METO/JJOB PELIEeHHH ITPO()EeCCHOHAIBHBIX 3a/1a4.

2. 3a1a4d ocBOeHHS THCIHIIIHHBI

— OCBOUTh TEOPETHYECKHE OCHOBBHI U OCHOBHBIE METONbI (PH3UOTOTHH PEryISTOPHBIX
CHCTeM, IPUMEHEHH e OTYyYeHHBIX 3HAHUI U HABBIKOB B PENIEHNH IPO(PEeCCHOHATBHBIX 3a1a4.

— Hayuuthcd TNpUMEHATh NOHATHIHBIA allllapaT, aHAJIU3UPOBaTh H Ppa3padaThIBaTh
CIIOCOOBI PETyISIIHH KU3HENeATEeNbHOCTH PAacTeHHH I pelleHHs IPaKTHYeCKHX 3anad
npoecCHOHATbHON JAeSTeTbHOCTH.

3. MecTo IUCHHUILTHHBI (MOAYJ/ISI) B CTPYKTYPe 00pa30BaTeIbHOM MMPOrPaMMBI
JIMCIMIUIMHA OTHOCHTCA K 0043aTENBHOM YacTU 00pa30BaTeIbHOM IIPOTr PAMMBEI.

4. CemecTp(bI) 0CBOEHHS U (popMa(bl) MPOM esKYTOUHOM aTTeCTANNH MO TUCIUILIHHE
CemMecTp 5, DK3aMeH.

S. BxoaHble TpeGoOBaHHS /I 0CBOCHHS THCITUILTHHbI

JI14 YCIIEeNTHOTO OCBOSHUSA JHCIHILUINHEI TPeOYIOTCS KOMIIeTEHITHH, c)OPMHPOBaHHEIE B
XO0JIe OCBOEHHS 00pa30BaTeIbHBIX MPOrpaMM IPEIIIECTBYIONIETO YPOBHS OOpPa30BaHHS IIO
CIIEIYIONTHM JTUCIUIUINHAM: (DH3HKH, XUMUH, OHOXUMHH, TeHETHKH, IIHTOJIOTHH, OOTAHUKH.

6. J3BIK peasnzanuu
Pycckuit

7. O6beM THCHHIIHHBI (MOTYJIA)

OO0mas TpyI0eMKOCTh JUCIHILIMHBI COCTABISET 3 3.€., 180 yacoB, U3 KOTOPHIX:
— IeKIuH: 32 9.;

— CeMHHAapCKHe 3aHATHS: 12 4.

— nmabopaTopHbIe PabOTHL: 56 4.

OO0BeM caMOCTOSTEILHOM Pab0ThI CTYAEHTA OIpe/ielieH Y4eOHbIM IUIaHOM.

8. Cotepikanne THCHUTILTHHBI (MO/IYJIf1), CTPYKTYPHPOBAHHOE M0 TEMAM

Tewma 1. Beeoenue. @uzuonozus pacmumenvHoll K1enxu.

1.1 IIpenmeT. OcHOBHBIE 3Talbl pa3BUTHA (QH3HONIOrUH pacTeHHil B Poccun u TomMckoM
yHHBepcuTeTe. Poilb GH3HOIOTHH PaCTEHHIT B Pa3BUTHH OUOTEXHOJIOTHH U MecTO (hH3HOJIOTHH B
CMeKHBIX JTUCIUIUTHHAX. POk (pU3HOIOTHH pacTeHH# B JaTbHeHIeM pa3BUTHH OHOTOTHYECKOM
HayKl M IOJbeMe IIPOAYKTHBHOCTH CeJIbCKOI0 Xo3siicTBa. HepemieHnsle IpoOneMbl U
MePCIEeKTHBbI JalbHEHNIIero pa3BUTH (PU3HOIOTHH PACTEHHI.

1.2 CrpykTypa W (QYHKIIMH OPraHOMIOB KIETKH, ITUTOIIZIa3Mbl H OHOJOTHYECKHX
MeMOpaH. PazqpaxUMOCTh, 3TaCTHYHOCTD, BSI3KOCTh M JBIDKEHUS IIHTOIUIA3MBl H 3HAYEHHUE HX
SABICHWI B JKHM3HH KIETKH. BHYTPHKIETOYHBIE CHCTEMBl pPerylIfdiud. [OTHIIOTEHTHOCTh



pacTHTeNbHOIN KieTKH. PereHepanus Ienoro pacteHus. [loHSTHe 0 OGHO3HEpTeTHKE KIICTKH.
IIpoHHITaeMOCTh IPOTOIUIA3MBI, IMPHPOJA MPOHHIAEMOCTH Yepe3 MeMOpaHBl. 3HadeHHE B
TPAHCIIOPTE HMOHOB AIEKTPOXHMHYECKOrO NMOTeHIHala MeMOpaH. VoHHBIE HAcOCBI, KaHAIIBI U
TpaHcropTepbl. OCOOEHHOCTH  JielicTBHA  (epMEHTOB B JKMBOH KIeTKe pacTeHHS.
KoMmmapTMeHTaIs U ee Pojib B OHOXUMIYECKUX PEaKIUIX B KIIETKe.

Tema 2. Boooobmen pacmeriil.

2.1 IlormomieHne BOABI PacCTUTEIbHON KJIETKOW. OcMOC, BOJHBIN IOTEHIHANA KIIETKH,
TYpPrOpHOE U OCMOTHYECKOe HaBieHHe. KoIm4ecTBO M COCTOSHHE BOABI B TKAaHAX PacTEHHIL.
Ouznonorudeckas poilk BojABl. KopHeRoe narneHue. ['yTTanusg U «IUiad» pacTeHHH. BrnusHue
BHEIIHUX YCIOBHH Ha BcachlBaHHe BOABI pacTeHHeM. COCTOSHHS BOJBl B II0YBE. 3HAUECHHE
IIOYBEHHOM CTPYKTYPBI JUIS BOAOCHA0XKEHUS PACTEHHI.

2.2 Tpancuupanus U ee PU3HOIOrHIECKoe 3HadYeHNe. MeToIbl H3y4EHHS TPAHCIIHPAI[HH.
KomuecTBeHHBIE ITOKA3aTeNH, XapaKTepHU3YIONIHe MpPOIecC TPaHCIHpPAIMH: HHTEHCHBHOCTD,
MPOAYKTUBHOCTh TPAHCHOHPAIIMA W TPAHCIHPAIMOHHBIH KO3QQuImeHT. VYCTbHYHAS H
KYTHKYJIIpHAs TPAaHCIHpAIUs. YCTBUIA. Y CThHYHAY PEryIUpPOBKa TpaHcIUpanuy. BiusHue Ha
TPaHCIUPALUIO U €€ MPOJYKTUBHOCTh BHEIIHHUX YCIOBUI. MeXaHH3M IlepeIBHKEHUS BOLBI 110
pactenuto. Tok BOAbI IO cocyyiaM. BepXHUIl U HUKHHUA JBUTAaTEId BOJHOTO ToKa. HaTsxeHue
BOJBI B COCYJAaX, 3HaYeHUEe MEXMOJIEKYIPHOIO0 CLEIUIEHUS U TpaJHeHTa MOTeHIHala BOJBl B
KJIeTKaX U TKAaHAX B TPAHCIIOPTE BOJBIL.

Tema 3. @omocunmes pacmenuii.

3.1 HUctopus oTKpeITHS (poTocHHTe3a. OcOOEHHOCTH CTPOCHHUS JTHCTa U HX 3HAUeHHE I
mporreccoB (poTocuHTe3a. XIOpOIIacThl, MX cTpoeHue. KitaccudHKaIus MIrMeHTOB B PACTEHUH.
I[IurMeHTBl XJIOPOIUIACTOB: XJIOPO(UIUIBI, KAapOTHHOHBI, (HKOOWILIHHBI. OCOOCHHOCTH HX
ctpoeHus. @u3ndeckHe CBOHCTBAa IIHIMEHTOB: PAacTBOPHMOCTb, CHEKTPhl IIOTJIONIEHHS,
bayopecriennus. CTPYKTYpHBblE H XHMHYECKHE CBOHCTBa XJI0pobHIIOB. 3HaueHHE IS
(boTocuHTe3a PA3THUHBIX YIaCTKOB COTHEUHOTO CIIEKTPA.

3.2 D¢dQeKTHBHOCTh HCIONb30BaHUSA CBeTa B (DOTOCHHTe3e. KBAHTOBBII BBIXO]
¢ortocuHTe3a (padote BapOypra u np.). CoBpeMeHHEIE IIPeCTaBIeHHI 0 XUMHIECKOH MPHPOJIE
mporeccoB (orocuHTe3a. [lepBUYHbBIe peakiiu (HOTOCHHTe3a. AKTHBAIUSA XJIOPO(UITa CBETOM.
OOpaTumMble  OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE  MpeBpalleHHs  XJIOpPodHLIa. Be
(hoToxuMHYecKHe INITMEHTHBIE CUCTeMBI. | [HKTHYecKoe, HEMUKIMYECKOE H TICEBIOIUKINYECKOE
dborodochopumpoBanme. MOTOCHHTe3 Kak COYeTaHHE CBETOBBIX U TEMHOBBIX XHMHUYECKHX
peaktuit. [IpoucxosxaeHue Kuciaopoaa hoToCHHTe3a.

3.3 Accummpinus yriepona mo tamy Cs, C4 uw CAM y pasHeiX pacteHuil. IIpupona
IIEPBHYHBIX TNPOAYKTOB (oTocuHTe3a. Mcmonb30BaHHE PAJHOAKTHBHBIX H30TOIOB B
HccleJoBaHuAX 1o GoTocuHTe3y. QOTOIBIXaHHEe, PeaKIHU, IPOTEKAOIIHE B IIEPOKCHCOMAX.

3.4 KomuvecTBeHHblE IIOKa3aTelH Iporecca (OTOCHHTE3a: HHTEHCHBHOCTh H
MPOAYKTUBHOCTh (POTOCHHTe3a. MeToNbl HX OIpefeleHHs. 3aBUCHMOCTh (POTOCHHTE3a OT
BHEIIHUX VCIOBHI, a TakkKe OT BHYIPEHHHX OCOOEHHOCTEH U COCTOSHHSA PAacTEHHI.
KowmrmeHcannoHHas To9ka HpH (OTOCHHTE3e H €€ 3aBHCHUMOCTb OT OHOIIOTHYECKUX CBOMCTB
opranu3Ma. ACCHMIISAIIMOHHOE 4YHCIO KaK XapakTepUCTHKA YydJacTHi Xiopodumia B
¢dborocunTese. IlyTH MOBBIMIEHHS M TPOAYKTHBHOCTH (oTocHHTe3a. KynbTypa pacTeHHil B
YCIIOBHAX HCKYCCTBEHHOTO OCBENIeHHs (CBETOKYIbTypa). I[IpoMbIIIIEHHOE PACTEHHEBOICTBO.
IlepenBuxeHne acCHMIUIATOB B PAaCTEHHH. ATTPAarUPYIOIIUE 30HBI U II€HTPHI, HX HU3MEHEHHE B
OHTOTEeHEe3e PACTEHHUI.

Tema 4. /[eixarue pacmenuil.

4.1 JIpIxaHHe KakK BEIYIIHH OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIN IMPOIIECC, €T0 POIIb B
TKaHSIX 3e/IeHOro pacTeHHs. PazBuUThe IpelcTaBlIeHHE O XHMHYECKOH CYITHOCTH IIPOILIeCCOB
IbIxaHud U OpoxkeHHS. CBS3b MEXKIY IbIXaHHEM H OpokeHweM. ['nmkomm3, mukin Kpeoca.



@DepMeHTaTHBHBIE CHCTEMBI JAbIXaHHSA. OKHCIHTEIhHO-BOCCTAHOBHTEIIBHBIN  ITOTEHITHAT
Pa3IHYHBIX IIEPEHOCYUKOB BOJOPOJA H 3JeKTpoHAa. TepMHHaNbHbIE OKCcHIa3bl. OcoOeHHOCTH
MEHTO3HOTO IMKJIA JbIXaHUS. DHepreTuka JbpIXaHusa. OkuciauTeapHOe (ochOopHIHpOBaHHE.
3HaueHHe B JKU3HHU PACTEHHUH pa3IMYHBIX MyTeH OKHUCJIeHHd cyOcTpara. KolnmdecTBEHHBbIE
MOKa3aTelId [bIXaTeIbHOIO Ta3000MeHa. MeToasl WU3Y4YeHHS JbIXaHHS. J[pIXaTelbHBII
K03 duimeHT. 3aBUCHMOCTh JIBIXaHUS OT OMOJIOTHMYECKHX CBOICTB OpPraHH3MAa U YCIOBHH
Pa3BHTHUSL.

Tema 5. Munepanvroe numanue pacmenuii.

5.1 TeopeTndeckoe U MpakTHUECKOe 3HAYEHHE U3yUYeHHUsS KOPHEBOTO MATAHUS PACTEHHI.
OcHOBHBIE 3Tallbl pa3BUTHI YYEHUS O KOpHeBOM IUTaHHU. [loieBble U 1a00paTOpHBIE METOIBI
H3y4eHUs BOIPOCOB IHUTAaHHA pacTeHHil. Makpo- U MHKpo3IeMeHThl. Du3nonorudeckas poib
MHHEPAIbHBIX 3JIEMEHTOB B PACTEHUH U HAPYLIECHHS, BOSHHKAIONIINE IIPH OTCYTCTBHH OTAEIBHBIX
MHHepanbHBIX 37eMeHTOB. llornomeHue pacTeHHeM »IeMeHTOB MHHEPAaIbHOTO ITMTAHHUSL.
YcBoeHHe M HCTOYHHKH a30Ta UL IMUTAaHUA BBICIIMX pacTeHuil. QOpMBl COeIMHEHUI a30Ta B
Io4YBe M HX INpeBpamieHus. HUTpaTel, aMMHa4yHBIE COIM H OCOOEHHOCTH HMX HCIIOIB30BaHUA
pa3IHMUHBIMU pacTeHUSMH MO0 padoraM IIpSHUIMHUKOBA. A30THOE MHTAaHHE PACTCHUII B
3aBHCHUMOCTH OT XapakTepa IOo4YBHl. IIpeBpaieHHs a30Ta IpH CHHTe3e OEIKOBBIX BEIIECTB B
pactenuu. IlepeamuHnpoBanue u ero ponb. [loTpeGreHHe MHHEpAIBHBIX BENIECTB Pa3HBIMU
BHUJIaAMHU PACTEHHI B Pa3IHMYHbIE IEPHOBI KU3HH.

5.2 buoreoxumuyeckue NPOBHHIMH. OHU3HOIOIHYECKOe OOOCHOBAHHE OCHOBHBIX H
JIOMIOJTHUTETBHEIX y100peHuil (moarkopMok). HekopHeBoe MHHepalbHOE IMUTAHUE PACTEHHI, eTo
TEOpPeTHYECKOe M IMPAKTHYeCKOe 3HAaYeHHe IIPH HHTEHCHUBHON TEXHOIOTHH BBIPAIUBAHUA
PacTeHHuil.

Tema 6. @uszuonocus pazeumusa u pocma pacmenull.

6.1 IlonsTHe 00 HHAUBHIyaJIbHOM Pa3BHTHH PacTeHHI. B3aHMOCBSI3b Pa3BUTHA H POCTA.
XapakTepucTHKa pocra pacreHHH. KpuBas pocra. IlokaszaTenu, XapakTepU3YIOIIHE POCT, U
MeToqb!l UX ompezeineHus. @a3sl pocTa K1eToK. OUTOrOPMOHBI U HHTHOUTOPHI U UX XUMHUYECKUE
aHAJIOTH. AYKCHHBI, THOOepe/UIMHbl H IIMTOKHMHHHBI, HX pOJIb B POCTOBEIX IIpolleccax.
MHruéuTops! — aGCITH30Bas KHCIOTA, STWIEH, PeHObI U AP. COeTHHEHHUS.

6.2 Bausgnaue (GakTopoB BHEIIHEH cpeqbl Ha POCT M pa3BHTHE pacTeHHHl. BiuaHue cBera
Ha pocT pacTeHuil. JtHonanusi. @otonepuoan3mMm. OUTOXPOM, KPHITOXPOM U (DOTOTPOIHH, HX
ydqacTHe B (H3HOIOTHYECKHX IporeccaX. PaGorer M. UYaiimaxsma o (H3HOIOTHIECKHX
OCOOEHHOCTSIX pacTeHHH pa3HbIX (oTomepuonuieckux rpymm. Juddepenmmamus moma y
pacteHni. «DHU3HOIOTHYECKHE dYachkl» — (OHOPUTMBI) — IHMPKATHAHHBIE PHUTMBI pPacTEHHI.
Teopua usetennss ABCDE. CrapeHne u nepuoj IMokKos pacTeHHH. DTambl IIEPHOJIa MOKOS, UX
bu3nororHYeckas XapakTepHucTHKa. VICIoIb30BaHNEe PETYIITOPOB POCTa B CEIBCKOM X034 CTBE,
CTUMYJIIHA M TOPMOXKEHHE pOCTa, TepOMUIHOHOe HeHCTBHEe, J03apUBaHHE IIIOJIOB,
HCIIOIB30BAaHUE pEeTapJaHTOB. /[BIKEHHS pPAacTeHHH, MX XapaKTepHUCTHKAa H OHOJIOrHdecKoe
3HauYeHHe.

Tema 7. Quzuonozus ycmotivueocmu pacmenuil.

7.1 Buasl u ¢OpMBI  YCTOHYHBOCTH pacTeHHH. 3acyXOyCTOWYHBOCTH H
JKapOyCTOMYHUBOCTh. Y CTOHYMBOCTh K 3aTOIUIeHHI0. DHU3H0I0r0-0MOXHMHYECKas IIPUPOJA
XOJIOIOCTOMKOCTH U MOPO30CTOMKOCTH  PAcTEHHH. 3akallMBaHHE PAcTEHHH W €ro
bmnonornyeckas mpuposya. Ma3sl 3aKaTUBAHHSA. 3UMOCTOHKOCTh PAacTeHHH M ee BIHAHHE Ha
YCIIOBHSL CYIIECTBOBAHUS PACTEHHH (COCTOSHHE IIOYBBI, arpOTeXHHKA, YCIOBHS ITHTAHHA).
BimsHue Ha pacTeHHS H30BITKa coieil (ColeycTOHIHBOCTR). MeToasl GOphOBI ¢ 3acOICHHEM.
Tamodutel. IIyTH TMOBBIMIEHHS COJICYCTOMYMBOCTH pAacTCHHi. BlIHsHHe Ha pacTeHHA
3arpsS3HEHUN BO3/IyXa. Y CTOHYHBOCTh PACTEHHH K 3aTrPA3HEHHUIO BO3yXA.



7.2 Ousnonoro-OHOXMMHYCCKHE OCHOBBI YCTOHYHBOCTH BBICIIHX PAacTCHHH K
MIaTOr€HHBIM  MHKpoopranusMaM.  MMMmyHuTer  pacTeHuil.  KOHCTHUTYIUOHHBIE U
UHAYLIHPOBAaHHBbIE MeXaHHU3Mbl 3alluThl pacTeHuil. Teopun Baswioa, @mopa u ap.
DuToaneKcuHbl, PUTOAHTHCHIIHHBI, GUTOHIUIBL. [IyTH MOBHIIIEHHS YCTONYHBOCTH PACTEHHH K
UH(EKITMOHHBIM U HeHH) eKITMOHHBIM 3a00IeBAaHUSM.

TeMbl m KpaTkoe coaep:kKaHHE J1a0OPAaTOPHBIX 3aHATHH IUCIHUILUIMHBL «Du3nonorns
PacTeHU».

Tema 1. @usuonoaus paCHIMHIeJIbHOII Kjiemxu, ocmMomuvdecxKue ceolicmea Kiemxu

3anamue 1. Dusuonocis paC}N!HH&’IbHOﬂ Kjaemxu

OmnpeneneHre CKOPOCTH ABIKEHHS LHTOILIA3Mbl. OKpallHBaHHE JKHBBIX U MEPTBBIX
KJIETOK HEHTPaJbHbIM KpacHbIM. M3ydeHHe BS3KOCTH IIUTOIUIA3Mbl PACTHTEIBHONH KIETKH B
3aBHCUMOCTH OT (PH3HOJIOTHIECKOTO COCTOSHUS KIIeTOK U MIPUCYTCTBUH HOHOB KalTUS U KaTBITHS.

3anamue 2. Ocmomuyeckue CGOIZCHIGQpaCHIHHIeJIbHOﬂ Kiemxu

SIBneHne ocMoca. Typrop pacTUTEIBbHON KIETKH. SIBIIE€HHE IIIa3MOIN32a U JeIlIa3MOJIH3a.
IIpoHHITaeMOCTh KHBOH H MepPTBOH IMTOIIAa3MbL. OlpejelieHHe BOJHOTO IOTEHIIHANA
PaCTHTeIBHBIX TKaHeH IIa3MOJIUTHIECKHM MeTOJI0M U MeTOAOM YPIIIpyHTa.

KonTpoipHasg padota: «OCMOTHYECKHE CBOHCTBA KIIETKH PACTUTEIIBHON KIETKID).

Tema 2. Boowuiii obmen. Tpancnupayus pacmeruti

3anuamue 3.

OrmpeneneHue HHTEHCUBHOCTH TpPaHCIHMpallMM BecOoBbIM MeToxoM. Iloacuer duciia
ycTbull. HaOmoJeHue 3a JBWKEHHEM YCTbHIl. bapbepHas pollb KYTHKYIBL. OrmpejeneHue
BOJIOVEPKUBAIOIIEH CIIOCOOHOCTH PACTEHHIA.

KonTtponsHag padota: «TpaHcruparius.

Tema 3. Pomocurmes pacmenuii

3anamue 4. [Tuemenmoi aucma, ux ceoticnea

ITurmeHTBI OTOCHHTE3a M HX cBoiicTBa. Xpomatorpaduieckoe pasfelieHHe CMecH
dboTrocuHTeTHUECKUX  NUTMEeHTOB. (MHU3HKO-XUMHYECKHE  CBOMCTBA  XJIOPOQWILIOB H
KapOTHHOUJIOB.

3anamue 5. Ceemoeasn cmaous ¢homocunmesa

Oo6HnapyxeHue ImporreccoB (oTocHHTe3a. 3aBUCUMOCTh HHTEHCHBHOCTH (pOTOCHHTe3a OT
OCBEILEHHOCTH JIUCTHEB U TEMITEPATYPhl OKPYKAIOIIEHN CPeIbI.

KonTponbHas padota: «I[IurmeHTsI (hoTocHHTe3a. CBeTOBas CTaAHI ()OTOCHHTE3AY.

3anamue 6.

BrigeneHne akTUBHBIX XJIOpoIUTacToB. KoimdecTBeHHOe oOIpefelleHHe CoJepiKaHHs
(OTOCHHTETHUECKHX  NHUTMEHTOB WM  ompefeleHHe  (HOTOXHMHYECKOH  aKTHBHOCTH
XJIOPOILTACTOB.

KonTponbHas padota: «TemMHOBas cTaausd (OTOCHHTE3a. IKOIOTHS (OTOCHHTE3A.

Tema 4. Hoixanue pacmentiii

3anamue 7. II3yuenue pepmenmuuix cucniem ObIXaHus.

Omnpenenenue apIxaTelnbHOro Ko3dduiuenta. OmpeaeneHHe aKTHBHOCTH KaTalasbl B
CeMeHax U JIMCThIX 3ojeu. KommdecTBeHHOE olpeieieHHe aKTHBHOCTH IOTH(DEHOIOKCH I3kl U
nepokcuaa3el. OOHapyKeHHe JAeTHIPa3 Y APOKKEH.

KonTpoipHas padota: «/[pixaHne pacTeHHI.

Tema 5. Ilpespawyjeruie opzanudeckux eeujecme 6 pacmeHuu
3anamue 8.



OGpaszoBaHHe caxapa B JIHCTBSIX PacTeHHS NMpH QorTocuHTe3e. OTKPHITHE KpaxMana H
OenkoB, oOpasyronmxcs npu GortocuHTe3e. OOHApyKeHHE BTOPUYHBIX BEIIECTB Y JPEBECHBIX
pactenuii. OGHapyXeHHe aMIIa3bl B NPOPACTAONIMX ceMeHaX. [IpeBpaiieHne BemlecTB IpH
MPOPACTAHUU CEMSH.

KonTtponbpHas padota: «I[IpeBpalieHne opraHHYecKUX BEIIECTB B PACTEHHH, [paHCIIOPT
ACCHMIISTOBY.

Tema 6. Pocm u pazeumue pacmenuii

3auamue 9. Poem pacmeh'm‘i. Hﬂamzpoeamze U HOCMAHOGKA IKCNEPUMEHNTOE

ITnanupoRaHWe W TOCTAHOBKA SKclepuMeHTOB. OmpejelieHHe 30HBI pocTa KOPHSA H
cTednsa. HaOmoieHne 3a reoTpONMYeCKUMH U3THOaMH KopHel. HacTudyeckue N3rudbl 4eperikoB
JUCTBEB TOJ JeHCTBHEM TeTepoayKcHHa. JlelicTBHe pa3HBIX KOHIIEHTPALMH pacTBopa
reTepoayKCHHa Ha POCT KOpHeH. BimsHue a’spaluu Ha POCT pacTeHUil. 3aBHCUMOCTh Pa3MEPOB
pacTeHHs OT KOIMYECTBa 3allaCHBIX BelIecTB B CeMeHaX.

3anamue 10. Pocm pacmenuii. Il3mepenue noxazameneli u auaiuz pesyivianioe
SKCNEPUMEHINOE.

H3MmepeHue mokasareseil U aHAIH3 Pe3ylIbTaTOB SKCIEPHMEHTOB IO OIpeieIeHHI0 30HEBI
pocTa KOpHS, CTe0Isl; TeOoTPONHYEcKOro u3ruba KOpHEH; [eHCTBHIO TIeTepOayKCHHAa Ha
MIpOpacTaHUE CEMSH M POCT IIPOPOCTKOB; BIMSHHS a’pallid HA POCT PACTEHHI; 3aBUCHMOCTH
BEJIMYUHBI PACTEHHIT 0T KOJIHMYECTBA 3aIIaCHBIX BEIIECTB.

KonTtponsras padota: «PoCT U pa3BUTHE PACTEHHI».

Tema 7. MunepanvHoe numanue pacmeruil

3anamue 11. Bruaxue MuHepanvHo2o NUMAaHUA HA pocil pacniexull

Bmisane o0ecriedeHHOCTH MAakKpo3JeMeHTAMH Ha pPOCT H pa3BUTHE PAaCTEHHII.
OnpenecneHne o0beMa KOPHEBOH CHCTEMBL AJCOPOHpPYOINAs JeATEIbHOCTh KOPHEH.
AHTaroHu3M HOHOB.

3anamue 12. Xumuueckuil cocmae pacmerutl

MukpoXUMHYECKH aHanu3 3076l pacTeHHH. OmpeneneHue ciaura pH pacTtBopa B
pe3yibrare IOITIOMIEHHUS PAa3HBIX HOHOB M3 IMHTATeIbHOr0 pacTBopa. O0HapyKeHHe HUTPATOB B
pacTeHusx.

KontpomnsHag padota: « MUHEPATBHOE ITHTAHUE PACTEHUIY.

Te,wa 8 YCHIO!Z‘{MGOCHNJ pacmemu‘j K IKCHpPEMAlbHbIM 603081‘56‘”!61{}1;‘.4

3&‘?1'}1}'}!!4.‘8 ).?3 Bmmma:e memMnepamypst Ha pacmerie U MeXaHu3Msl 3au{timsbl

BmistHNE TeMnepaTypsl U peaklMU cpeibl Ha aKTHBHOCTh Caxapasbl. 3allUTHOE ASHCTBHE
caXapa Ha IMHTOIUIa3My TpPH 3aMopa)kuBaHuH. OTMpeaeicHHE KapOCTOHKOCTH pPaCTCHHH.
(OUTOHITHHAS AKTHBHOCTh PACTEHHIL.

Tema 9. ITncmpymenmanvrsie menodst € usuono2uu pacmenu

3anamue 14. Memoo III]P.

Meton IIIIP. CymHOCTE MeToJa. DTallbl HPOBEAeHH Peakuy. O0IacTH IPUMEHEHHS.
KonTpoipHasg padota: « DU3HOTIOTHYECKHE OCHOBBI YCTOMYHUBOCTH PACTEHUIY.

TemMbl CCMHHAPCKHX 3aHATHH JHUCITHIUTHHEI «OH3HOIOTHS paCTeH}Iﬁ})

Tema 1. ®oTocuHTe3 pacTeHuii: CBeToBas U TEMHOBAs CTaJHH (OTOCHHTe3a. IKOIOTHA
(dboTrocuHTE3A.

Tema 2. Jleixanue pacTeHHUH. DKOIOTHS JIbIXaHHUS.



Tema 3. MuHepalbHOC THTaHHE pacTeHHi. Pomrb B (opMmHpoBaHHH TabHTyca H
YCTOMYHBOCTH PAaCTCHHH.

Tema 4. OU3HOJIOTHSA PA3BUTHS M POCTA PACTEHUH. JKOJIOTHS Pa3BUTHUS PACTEHHIA.
Tema 5. OU3HONIOTHA YCTOMIHBOCTH PacTeHHN. MICIIOIb30BaHHE B IIPAKTHKE.

9. Tekynui KOHTPOJIb N0 JTHCHHUILIHHE

Texkymuii KOHTPOJIb IIO0 JHCHHIUIMHE IIPOBOJUTCSA ITYTEM KOHTPOJIA ITOCEIIAEMOCTH,
MMpoBeJIeHUs KOHTPOIBHBIX PAabOT, TECTOB TI0 JIEKIIHOHHOMY MAaTepHany, pelIeHHs
CUTYAITHOHHBIX 3aJlad BHYTPH TeMBI, BHIIIOHEHHS JOMAITHUX 3aJJaHuil U GUKCHpyeTcs B popme
KOHTPOJIbHOH TOYKH HE MEHEe OJJHOTO pa3a B CEMECTP.

10. Ilopsinok MpoBeieHUS H KPHTEePHH ONEHNBAHUAN MPOMEXKYTOYHOH ATTecTAINH

OK3aMeH B MATOM ceMecTpe TIPOBOJUTCS B YCTHOH QopMe Mo OuieTaM.
DK3aMeHallHOHHBII OHIeT COCTOMT H3 JIBYX dYacTel (TeopeTHUecKHe  BOIPOCH).
IIpomomKuUTENBHOCTD 3K3aMeHa 1,5 Jaca.

IlepBas gacTh BKJIIOUAET BOIIPOCH], IIPOBePAIONIHe JOCTHKeHHe HHAuKaTopoB MOIIK-2.1
OTBeT Ha BOIIPOC MEPBOM YaCTH JaeTcs B Pa3BEPHYTOH (popMe.

BTopas gacTe BKIIOYAeT BOIIPOCHI, MPOBEpSIONIHe NOocTkeHHe HHAUKaTopoB HMOIIK-
2.2. OTBET Ha BOIIPOC BTOPOI YacTH JaeTcs B pa3BepHYTOH (opMe.

IIpuMepHBIl IepeyeHs TEOPETHUECKUX BOIIPOCOB!

1. Ou3nonorus pacTeHui, IpeaMeT, [elId U 3aJa4i, CBI3b HAYKH C APYTHMH HayKaMH.

2. Uctopus pazButus pusnonoruu B Poccuuu TI'Y.

3. KiteTka kak CTPYKTYpHad H QyHKIIHOHATBHAS eIHHUIIA PACTUTEIbHOrO opranusMa. Ee
0COOEHHOCTU CTPOSHUS U QYHKITHH.

4. OcOoOEHHOCTH KU3HENEATEIbHOCTH PACTUTENIBHOTO OPTaHU3Ma.

5. XJ10poIL1acT, CTPOEHUE, IPOUCX 0K IEHHUE U OHOTEHE3.

6. ®oToCHHTETHIECKHe TIHTMEHTEI, HX POJIb B (poTOCHHTe3e.

7. CetoBast cTagus (oTocHHTe3a U ee NPOAYKThL. {DOTOCHHTETHYecKas eJIHHHIIA.
®otocucrema. TI ¢poTocHHTE3A.

8. TemHoBas ctanus (oTocHHTe3a H ee MPoayKTel. C3-, C4- m MOKT- MeTabommi3m
yriiepoza.

9. ®OTOCHHTE3 KaK OCHOBA IIPOJIYKTHBHOCTH C.-X. PACTEHHII.

10. Dxomorus poTOCHHTE3a PacTEHUI.

11. Ponp apixaHus B KU3HU PaCTEHUI.

12. OyHKITHE TITHKON3a | ITHKIa Kpedca pacTeHUH.

13. CxoactBo u pazmuuus  ¢orodochopuIHpPoBaHUS U OKHUCIUTETHHOTO
b ochopumpoBaHH.

14. Dxonorus ApIXaHUs PaCTEHHIA.

15. 3naueHue BOJABI B JKU3HEACATETbHOCTH PACTUTEIBHOIO OPraHU3Ma.

16. BomuEbli OanaHc pacTCHHI.

17. TlornomeHne BOAbI PACTEHHEM.

18. Tpancrmpalus, OHOIOTHYECKOE 3HAYEHHUE.

19. Makpo371eMeHTBL, HX (H3HOJIOTHIECKAs POIb B PACTEHHH.

20. MHKpO31eMeHTHI, HX (PU3HOJIOTHYeCKas POITh B PACTEHHH

21. buoreoxuMu4ecKue IMPOBHHITHH.

22. PocT 1 pa3BUTHE PAaCTeHHI.

23. XapakTepuCcTHKAa POCTOBBIX peakiluil. bolbias Kprusas pocTa.

24. Tlokoii pacTeHUi. MeTOBI CHITHS ITOKOS.

25. OUTOTOPMOHBI — SHIOTEHHBIE PETYIIATOPEI POCTa U PA3BUTHA LIEJIOCTHOI'O PACTEHUS.



26. PerynsaropHas poitb cBera. OUTOXPOM, KPHITOXPOM H (POTOTPOIIHHEL.

27. JIBHKEeHHS PacTEHHI: TPOIIH3MBb], HACTHH H HyTaI[HH.

28. @oTOINEepUOAUIECKUE TPYIIIIBI PACTEHHUI.

29. buosorn4ecKue pUTMBI JKU3HEIEITeIbHOCTH PACTEHHUI.

30. YCTOHIHBOCTE pacTeHHH K (haKTOpaM CpeJIbl.

31. XonoaoycTOHIHBOCTh H MOPO30YCTOHMIHBOCTE PACTCHHIA.

32. 3UMOCTOMKOCTb PACTEHHI.

33. IIpucnocobiieHne pacTeHHId K BBICOKHM IIOJIOKUTEIBHBIM TeMIIepaTypaM.

34. 3acyX0yCTOHYHUBOCTh PACTEHHIL.

35. ConeycTOHNYHBROCTh PACTEHHI.

36. Hcmonp3oBaHue (HH3HONOTHYECKUX METOJOB U TOKa3aTelell B CEIeKITHOHHOM
Ipo1iecce, TEXHOJIOTUH BO3AEIBIBAaHUA C.-X. KYIBTYP.

37. MmmyHuTeT pacteHuid. OUTOHIH/IBI H (PHTOAIEKCHHBI.

buner

1. @oTocHHTeTHYECKHE TMHUTMEHTHl, HX POjlb B (OTOCHHTe3e. MeToAbl Ompe/eleHHs
coJlep:KaHHs INTMEHTOB B PACTEHHH.

2. 3acyXoycTOMYHMBOCTh  pacTeHuUH. IIpuBeaure  mOpuMepbl  HCHOIB30BAaHUS
(U3HOTOTHYECKHX METOJIOB U TOKa3aTelell B TEXHOJOTMH BO3JENbIBAHUS C.-X. KYIBTYP IpPH
3acyxe.

Jlommyck K 5»K3aMeHYy MPOU3BOJUTCS MPH YCIOBHH VCIEIIHOTO BHIIIOTHEHHS BCeX
J1a00paTOPHBIX PadOT, KOHTPOJIBHBIX PadOT, CEMUHAPCKUX 3aJIaHU M T€CTOB I10 JIEKITMOHHOMY
MaTepHally B IIPOIlecCe TEKYIIEro KOHTPOJA. 3a KaKJAO€ 3aJaHHE BBICTABJISAETCS OIEHKA IIO
IATHOAJUIEHOM CHCTEME.

Ilpy mnOpoBeleHHMH MPOMEKYTOUHON aTTECTAllHH OIEHKH TeKYIIero KOHTPOJIS
YUHUTBIBAIOTCA CHSAYIOIIHM 00pa30M: HTOroBas OIICHKA BBIYHCISETCI KaK CpeaHee
apudMeTHIeCKOe 3HaUeHHEe OIIeHOK 3a TEKYIIHII KOHTPOJIb H 3a YCTHEIHN SK3aMeH.

PesynpraThl  3K3aMeHa  ONpPENENSIoTCS  OLEHKAMH  «OTJIMYHO», «XOPOLIOY,
«YJIOBJIETBOPUTETHHOY, «HEYIOBIETBOPHTEIHHO.

11. YuedHO-MeTOAHYECKOE 00ecmedeHHe

a) DIEeKTPOHHBI Y4eOHBII KypC [0 JUCIUIUIMHE B DSIIEKTPOHHOM VHHUBEPCHUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?1d=16957

0) OneHOYHBIE MaTepHalbl TEKVIIErOo KOHTPOII H INPOMEXYTOYHOH aTTecTalHH IIO0
JUCIUILITHHE.

B) [[;1aH ceMUHApCKUX 3aHATHIL 110 JUCIUILIMHE.

r) Metondeckue yKa3aHHs 0 TPOBEACHUIO Ta00paTOPHBIX PadoT.

1) MeTonudeckHe yKa3aHHS 10 OPTaHH3aIHH CaMOCTOSTeIbHON padoTEl CTYACHTOB.

12. IlepedeHb yueOHOI JHTEPATYPHI H pecypcoB ceTH HHTepHeT

a) OCHOBHas JINTepaTypa:

- Anexuna H.JI., Bamaokun FO.B., I'aBpunenko B.®. u ap. OHU3HOIOTHSI PacTCHHI:
yaeOHHUK JUIS BY30B IO OHOJIOTHYECKUM CIEIHaIbHOCTSIM H HampaBieHHro 510600 "Buonorus"/
mox pea. UII. EpmakoBa. — M.: Akanemus, 2007. — 634 c.

- Ky3snenoB Bn.B., JImutpueBa I'.'A. @uzuonorus pactermit. T. 1: ydeOHUK 11
aKaJieMHYecKoro OakalaRpuHaTa: II0 HampaBleHUsSM "ATpPOXHUMHS €W arpomnovYBoBejieHHe",
"ArpoHomus" U HaIpPaBJIEHUSAM MOATOTOBKU JAUIIJIOMUPOBAHHBIX CIIEIUATMCTOB "ATPOXUMHUA U
arpomnoyBoBefieHue", "ATrpoHOMHS": UL CTYACHTOB BY30B II0 €CTECTBEHHOHAYYHBIM
HaIpaBJICHUSAM U celuanbHOCTSIM: B 2 T. — M.: FOpaiir, 2016. — 436 c.



- Manslii IpakTHKYM IO (PH3HOJIOTHH PAacTEeHHN : yIeOHO-METOIHIECKOe ITOCOOHEe TS
OHoIorndecKux crennanbHocTel By30B / M. B. EdbumoBa, . @. 'onoBankag, E. C. I'Bo3eBa,
M. A. BonbiiakoBa ; Tom. roc. yH-T, [BHomorumdeckuit HHCTHTYT]. - ToMck : M3gatenbckuit JJom
Tomckoro TOCYAapCTBEHHOr O YHHUBEPCHUTETA, 2018. URL:
http://vital lib.tsu.ru/vital/access/manager/Repository/vtls:000633508.

0) IOTIOIHUTEIbHAS JIUTEPATYpa:

- OU3HOIOIHS YCTOMYUBOCTH CEJIbCKOXO3SAMCTBEHHBIX KYIBTYP: Y4eOHHUK I CTYAECHTOB
BBICHINX YYE€OHBIX 3aBEJCHHUI, OOYyJarolIUXCS II0 HaNpaBICHHUSIM ITOATOTOBKH "ATpPOHOMUA",
"CamoBoacTBo", "ATpoXUMHS W arpoIoOdYBOBeleHHe" MO IIporpaMMaM MarucTpaTtypel /EN.
Komkun. — M.: Ipoda, 2010. — 638 c.

- MapkapoBa E.H. @usunoinorus KopHEBOro mutaHus pacreHuii. — M.: U3g-so MI'Y,
1989. - 102 c.

- Ky3uernoB Bn.B., JlmutpueBa ['.A. (DU3HONOTHS pPacTeHUN: YdeOHHWK JJIA CTYJAEHTOB
BY30B, OOVYAIOIIMXCSH II0 HallpaBlI€HUSAM IIOJrOTOBKH IUIUIOMHPOBAHHBIX CIIEIHATUCTOB
"Arpoxumus u arpomouBoBefieHue", "ArpoHoMus'. — M.: Breicmas mkoma, 2006. — 741 c.
http://sun.tsu.ru/limit/2016/000248773/000248773 .pdf

- 3urre 11, Baitnep 3.B., Kagepaiit UB., Bbpesuncku A., Képraep K. boranuka. YueOHUK
quts By30B. T.2. @usnosorusa pactenuit / [Tox pex. B.B. Uyba. — M.: MU3nat neHTp: AKageMHus,
2008.

B) pecypchl ceTH MHTepHeT:
— OTKPHITBIe OHJIAHH-KypCHI: https://teach-in.ru/lecture/2018-10-17-Nosov

13. IlepedeHs HH)OPMANMOHHBIX TEXHO 10T Hil

a) HIIeH3HOHHOe H CBOOOIHO pacmpocTpaHseMoe IporpaMMHoe obecredeHHe:

— Microsoft Office Standart 2013 Russian: makeT mporpaMM. BKIrodaeT HPHIOKEHHI:
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);

— IIyOJTHYHO JOCTYIHEIE 00IavTHble TeXHoIorTHH (Google Docs, Haexc JHCK H T.I1.).

0) HH(pOpMaITHOHHBIE CIIPABOYHBIE CHCTEMBI:

— DIEeKTPOHHBII Kartajor Hayunoit OUOIHOTEKH Ty -
http://chamo.lib.tsu.rw/search/query?locale=ru&theme=system
— DIIEKTpPOHHAA OHOIMOTEKa (pemo3uTOpHiL) Ty -

http://vital lib.tsu.ru/vital/access/manager/Index
— ObC Jlasp — http://e.lanbook.com/
— OBbC KoncympTaHT cTyaeHTa — http://www.studentlibrary.ru/
— OOpasoBarenpHas mwiatdopma FOpaiit — https://urait.rw/
— 3BC ZNANIUM.com — https://znanium.com/
— 3BC IPRbooks — http://www.iprbookshop.ru/

B) MpoheccHOHATEHEIE 6a3hI JAaHHBIX:

— Ou3nomorusa pacTeHuil: xkypHan /Poc. AH, UH-T ¢u3uonorun pacteHuit um. K. A.
Tumupsaszesa M.: Hayka, 1954-2020 — JlocTynl K 3JI€KTPOHHON BepCHHU KypHana B cetn TIY
gepe3 DnekTpoHHyI0 0ndmmoreky eLIBRARY.RU — http://elibrary.ru/contents.asp?titleid=8253

— Arpoxumus : xxypHain/ Poc. AH — J[ocTyn K 3JIeKTPOHHOH BepCHH JKypHana B ceTH TI'Y
gepes DJIeKTPOHHYIO OHOIHOTEKY eLIBRARY RU -
https://www.elibrary.ru/contents.asp?selid=18128183&i1ssueid=1053227

— CenbCKOXO3SICTBeHHAsA OHOJOTHA kypHan : kypHan/ AHO Pemakmms KypHata
"Cenbckoxo3siicTBeHHas Ouonorumsa” — JIocTyll K 3JIEKTPOHHOH BEPCHH KXypHana B cetu T1Y



qepes DJeKTpOHHYIO OHOMHOTEKY 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 37ekTpoHHas ouomoreka eLIBRARY.RU. — http://www elibrary.ru
— pedepaTUBHBIH KypHaTI BcepocCHIICKOTO WHCTUTYTa HAYYHOH H TeXHHYECKOH
uapopmarun (BUHUTH) — http://www.viniti.ru

14. MaTepHa/IbHO-TeXHHYeCKoOe o0ecredeHHe

AyIUTOPHH A4 IPOBeJIeHUS 3aHATHI JIeKITHOHHOT O THIIA.

Aynutopun JUIS TMPOBEAEHUS 3aHATHH CEMHHAPCKOrO THIA, WHIUBHIYAIBHBIX H
TPYIIIIOBBIX KOHCY/IbTAIIUH, TEKYIIETO KOHTPOISA U IPOMEKYTOUHON aTTeCTALIHH.

TIoMenieHus A1 CaMOCTOSTENBHON padOTHhI, OCHAIIEHHBIE KOMIIBIOTEPHOH TEXHUKOH U
JIOCTYIIOM K ceTH HMHTepHET, B RJIeKTPOHHYI0 HH(OPMAIMOHHO-00Pa30BaTEIbHYIO Cpely H K
HH()OPMAITHOHHBIM CIIPABOYHBIM CHCTEMAaM.

Jlabopatopun, oOOpymOBaHHBIE [UIA  IPOBEIAEHHS  JIA0OPAaTOPHBIX  3aHATHM:
CTEPHIN3AIHOHHBIA IMIKa(), TEPMOCTAT, BEITSUKHBIE MIKA(Qbl, JUCTIUIATOP, XO0JIOIUIbHUK, BECHI
DIIEKTPOHHEIE, CHEKTPOOTOMETP, (POTOIIEKTPOKOIOPHMETP, IEeHTpH(Yra, MHKPOCKOIIEL,
ABTOMATUYECKHE IIMIETKH, IUIMTKA, XUMH4YecKas II0Cy[a, XOJONWIBHUK, BeChl, IUIUTKA,
XHMHYECKHE PEakTHBBl H pacXoJHble MaTepuansl (6ymara u np.) (Maniblii NpPakTHKYM IIO
(OH3HOIOTHH pPacTeHHUi: y4eOHO-METOAUIeCcKOe MOCcoOHe Ul OHOTOTHYECKHX CIEIIHATbHOCTEN
By30B / M. B. Edbumosa, U. @. IN'onosarnkas, E. C. 'Bo3geBa, M. A. Bonpmakosa; ToMm. roc. yH-T,
[Bromornueckuit MHCTHTYT]. - Tomck: M3marensckuii JJom Tomckoro rocymapcTBeHHOIO
YHUBEPCHUTETA, 2018. URL:
http://vital lib.tsu.ru/vital/access/manager/Repository/vtls:000633508).

15. HadopMmanms o pa3padoTynKax

TlonoBankas HMpuHa OeoKTHCTOBHA, JOKTOP OHOJIOTHUECKHX HAyK, JOIEHT, Kadeapa
(OM3HOIOTHH pACTeHHN, OMOTEXHOJOTHH U OHOMH(GOPMATHKH BHOTOTHYeCKOro HHCTHUTYTA
HanmroHaIhHOT 0 HCCTIEIOBATEIBECKOTO TOMCKOTO TOCYIapCTBEHHOTO YHUBEPCHTETA, TIpodeccop.



