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1. Henab u niaHupyembie pe3yJabTaThl 0CBOEHHS TUCHUILIHHBI (MOAYJIA)

Lenpr0 OCBOCHUS TUCIUILTHHBI SIBJISIETCS (POPMUPOBAHHUE CIEAYIOLUTNX KOMITETEHIIHA:

— OIIK-1 — CrnocobeH pemath THUIOBBIE 3a/1a4M MPOPECCHOHAIBPHON AEATENIbHOCTH Ha
OCHOBE 3HAHMH OCHOBHBIX 3aKOHOB MaT€MaTHYECKHUX U €CTECTBEHHBIX HayK C NPUMEHEHHEM
UH(POPMALMOHHO-KOMMYHUKALIHOHHBIX TEXHOJIOTUH

PesynpraTamu OCBOEHUS AUCLMILINHBI SIBJISIFOTCS CIENYIOLINEe HHANKATOPB! JOCTHIKEHUS
KOMITETEHLIUI

—HOIIK-1.1 — Pemaer TUNoBbIe 3a1a4 MPOGECCHOHANBHON EATENIbHOCTH Ha OCHOBE
3HaHUM OCHOBHBIX 3aKOHOB MaTeMaTUYECKHUX U €CTECTBEHHBIX HayK

2. 33).]3'{1/1 0CBOCHHSA JTHUCHUITJIHHDbI

— OCBOUTH TEOPETUYECKHE OCHOBBI U OCHOBHBIE METOMAbI (PU3MOJIOTHU PETYJSITOPHBIX
CUCTEM, IIPUMCHCHUE MOJTYYCHHBIX 3HAHUU U HABLIKOB B peIICHUA HpO(beCCI/IOHaJ'IbeIX 3aaad4.

— HayuuTbcst TpUMeHSTh NOHSATHHHBIA ammapar, aHaJIM3HpPOBaTh U pa3padaTbiBaTh
CHOCO6bI peryjiaguun  SKU3HEACATCIIbHOCTHU paCTeHI/IfI AJie pCHICHUSA TMPAKTUYCCKUX 3adaq
poeCCUOHATTLHON eSITEIbHOCTH.

3. MecTo AucUUIIHHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe1bHON NPOrpaMmsl

JIMCIUIUINHA OTHOCHUTCS K 00sI3aTENIbHON YaCTH 00pa30BaTeIbHOM MPOrPaMMBL.

4, Cemectp(b1) ocBOeHHs U popMa(bl) MPOMEKYTOYHOM ATTECTALMH MO JUCHHILINHE

Cemectp 4, 5x3aMeH.

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

JUIs yCnemHoro OCBOSHHsI AUCLUIUINHBI TPEOYIOTCSI KOMITETEHUNH, C(OPMHUPOBAHHBIE B
XOZIe OCBOEHHSI 00pa3oBaTENbHBIX MPOrPaMM MPEAIIECTBYIOIIErO ypPOBHA OOpa30oBaHHS 1O
CJICAYIOIIUM AUCUUIUIMHAM: (PU3UKHU, XUMUH, OMOXHMUH, T€HETUKHU, [IUTOJIOTHH, OOTAHUKH.

6. A3bIK peanu3zauuu

Pycckuit

7. O6beM QUCHUNIHHBI (MOXYJIA)

O01mast TpyA0EMKOCTh THCLUILINHBI COCTaBIsieT 3 3.€., 108 4acoB, U3 KOTOPBIX:
— nexuuu: 24 4.

— CEMUHAPCKHE 3aHATUA: 6 4U.;

— mabopaTopHbie padoThI: 26 .

O6bem camocToATeNbHON pabOThI CTyIEHTA ONpenelieH yueOHbIM MIIAHOM.

8. CoaepxaHue JTUCUUILIHHBI (MOAYJIs1), CTPYKTYPHPOBAHHOE 110 TeMaM

Tema 1. Beeoenue. Qusuonocus u ouoxumus pacmumensHoil Kiemru

1.1 IIpenmer. OcHOBHBIE 3Tambl pa3BuTHsA (uznonoruu pacrenuii B Poccun n Tomckom
yHHBepcHuTeTe. PONb (pU3MONOrHHM pacTeHHH B PA3BUTHUH OHOJOrMYECKONW HAyKH M IOABEME
NPOAYKTHBHOCTH CEJIBCKOTO XO3SHCTBA M MECTO (PU3HMOJOTHH B CMEKHBIX AHCLUIUINHAX.
Hepemennbie npobaeMsl B EPCIIEKTUBbI JATBHEHIIIETO Pa3BUTHA (PU3NOJIOTHH PACTEHUI.

OcoOeHHOCTH OpraHM3alUM  PACTUTENBHOH KIETKH M PACTUTEIBbHOrO OpPraHHU3Ma.
3Ha4YeHHe B TPAHCIIOPTE WOHOB 3JIEKTPOXMMUYECKOTO MOTeHnHajsa MeMOpaH. FIoHHbIE HACcOCHI,
KaHAJIbl U TPAHCIIOPTEPHL



Tema 2. Boooobmen pacmenuii.

2.1 TlornowmeHue BOABI PaCTUTENbHON KJeTKOW. OCMOC, BOAHBIM MOTEHLHANA KJIETKH,
TypropHO€ M OCMOTHYECKOe nasjieHHe. KonuuecTBO M COCTOsHHME BOABI B TKAHSAX PACTEHUM.
®dusnonoruyeckas ponb Boapl. KopHesoe nasnenue. I'yTranus u «mnaw» pacreHuil. Biausaue
BHEIIHUX YCJIOBMH Ha BcacblBaHMe BOAbl pacTeHHeM. COCTOsHHMSI BOAbI B IOYBE. 3HadeHHE
MOYBEHHOH CTPYKTYPBI 1JIs1 BOZOCHAOKEHUS PACTEHH.

Tpancrmpauuss u ee (U3NOJOTHUECKOE 3HAUE€HHE. MeTonbl M3y4YeHUs TPAHCIHUPALINH.
KonnuuecTBeHHbIE TNOKA3aTeNH, XAPAaKTEPU3YIOIIME MPOLECC TPAHCIMPALUHU. HHTEHCUBHOCTD,
NPOAYKTHBHOCTh TPAHCIHMPALMM W TPAHCHHUPALHMOHHBIA KO3(pPHUIMEHT. VYCTbUYHAA U
KyTUKYJISIpHAsl TPaHCOUpPALUs. YCTbULA. Y CTbUYHAS PEryJIMpPOBKAa TpaHcnupauuu. BiausHue Ha
TPAHCIHUPALUIO U €€ MPOAYKTUBHOCTh BHEUIHUX YCIOBUH. MexXaHu3M NepenBUKEeHHs] BOABI 1O
pacteHunro. TOk BOABI MO cocyaaM. BepxHU M HMKHUN JBUTaTeIn BOAHOro Toka. HaTskenue
BOZABI B COCY/ax, 3HAYEHUE MEKMOJIEKYJISIPHOIO CLEIJIEHUS U FPAJUEHTa MOTEHIMana BOAbI B
KJIETKAaX U TKAHSX B TPAHCIIOPTE BOABL

Tema 3. Qomocunmes pacmenuil.

3.1 Ucropus otkpeitus porocuaTeza. OCOOEHHOCTH CTPOSHHS JINCTA U UX 3HAUYCHUE JUJIS
nporeccoB GoTocuHTe3a. XIOPOIUIACThl, HX cTpoeHue. Kiaccudukanys MIrMeHToB B PACTCHHH.
[TurMeHTsl XJIOPOMIACTOB. XJIOPOMUIUIBI, KapoTHHOUABI, (pukoOwmHEL OCOOEHHOCTH HX
cTpoeHusi. Du3MUECKHE CBOWCTBA IUIMEHTOB. pPAaCTBOPHUMOCTb, CIIEKTPbl IOTJIOLICHUS,
¢bnyopecuenmst. CTPYKTypHbIE U XHUMHYECKHE CBOHCTBAa XJIOPOPIILIOB. 3HA4YeHUE st
(oToCHHTE3a Pa3TMUHBIX YUYACTKOB COJTHEUHOTO CIEKTpPa. (CEeMHHAP)

3.2 D¢dekTUBHOCTh HCMONB30BAaHUS CBeTa B (oToCcHHTe3e. KBAaHTOBBIH BBIXOJ
dorocunTesa (padotel BapOypra u ap.). CoBpeMeHHbIe TPEACTaBICHHUS O XUMUYECKOW MPUPOIE
nporeccos ¢porocuHTesa. [lepsuuHble peakmu GOTOCHHTE3a. AKTUBALMS XJIOPO(UIIIA CBETOM.
OOpatumMble  OKHCJIHTENbHO-BOCCTAHOBUTENIbHBIE  MpeBpamieHust  xjopopuimia.  [se
(oTOXUMHUECKHE TUTMEHTHBIE CHCTEMBI. LIMKIInYeckoe, HEUKINIECKOE U MCEBAOLUKINIECKOe
dorodochopummporanre. POTOCHHTE3 KaK COUYETAHUE CBETOBBIX W TEMHOBBIX XHMHYECKUX
peakuuii. [Ipoucxoxaenne kucinopona GoTocuHTe3a. (JEKIHs)

3.3 Accummnauus yriuepoga no tuny Cs, C4 u CAM y pasneix pacrenuil. Ilpupona
NEePBUYHBIX TMPOAYKTOB (oTocuHTe3a. Mcrmonb3oBaHHWE PAagUOAKTUBHBIX H30TONOB B
UCCIIeIOBaHUSX 10 (poTocuHTE3y. POTOABIXaHUE, PEAKLINH, TPOTEKAOIINE B IIEPOKCHCOMAX.

KonnuectBenHble  mokasatenu — mporecca  (OTOCHHTE3a:  MHTEHCUBHOCTh U
NPOAYKTHBHOCTh (POTOCHHTE3a. MeToabl uX OmpeneneHus. 3aBUCUMOCTb (HOTOCHHTE3a OT
BHEIIHUX YCJIOBHH, a TaKke OT BHYTPEHHHX OCOOCHHOCTEH M COCTOSIHHSI DPaCTeHHM.
KomnencarmonHasi Touka npu (QOTOCHHTE3€ U €€ 3aBUCUMOCTb OT OHMOJOrMYEeCKHX CBOHCTB
opraHuzMa. ACCHUMIUIIIUOHHOE YHCIO KakK XapakTepUCTHKAa yd4acTusi xJjopoduiia B
¢orocuntese. Ilytu moBblmeHUs W TPORyKTHBHOCTH (otocuHTe3a. Kynbrypa pacteHuil B
YCIOBHSIX HCKYCCTBEHHOTO OCBELIEHHs (CBETOKYJbTypa). [IpOMBIIIIEHHOE pPacTEHHEBOACTBO.
[lepenBukeHHe aCCUMIIIATOB B PACTEHUU. ATTparupyroIiyue 30HbI U LEHTPHI, HX U3MEHEHUE B
OHTOT'€HE3€ PACTEHUM.

Tema 4. /{vixanue pacmenuil.

4.1 IprxaHue Kak BeAyLIHN OKHCJIUTEIbHO-BOCCTAHOBUTEBHBIN MPOLIECC, €r0 POJib B
TKaHAX 3€JeHOro pacrteHus. Passutue npencraBjieHHE O XUMHYECKON CYIIHOCTH IPOLIECCOB
apIxaHuss U OposkeHusi. CBsi3b MexAy AbIxaHueM u OpoxenueM. | omkonms, mukn Kpebca.
®depMeHTaTUBHbIE CHCTeMbl JbIXxaHusd. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN  MOTEHIMAI
Pa3NIMYHBIX MEPEHOCUYMKOB BOAOPOAA U 3JIeKTpoHAa. TepMmuHanbHble OKcuaasbl. OcoOeHHOCTH
NEHTO3HOIO LMKJIA JbIXaHWs. DHepreTuka abixanus. OxucnurtenbHoe (HochoprinpoBaHue.
3HaueHWe B JKU3HU DPACTEHHMH pPa3JIMYHbIX NyTed OkucieHus cybcrpara. KommuecTBeHHBIE
NOKA3aTeIN [bIXaTeNbHOro ra3oo0MeHa. MeTonapl M3yueHHUs AbIXaHus. JlpIXxaTeabHbIN



k03¢ punmeHt. 3aBUCUMOCTb IbIXaHHA OT OWOJIOTHYECKHUX CBOWMCTB OpraHW3Ma M YCJIOBHH
pa3BUTHSL.

Tema 5. Munepanvnoe numanue pacmenuil.

5.1 Teopetnueckoe U MPAKTUYECKOE 3HAYEHUE U3YUEHUsI KOPHEBOIO MUTAHUSl PACTCHUM.
OCHOBHBIE 3Tanbl Pa3BUTHS yUEHHUs] O KOPHEBOM nUTaHuu. [loneBbie U 1abOpaTOPHBIE METOMBI
W3y4eHUsl BOIPOCOB NMHTaHMs pacTeHUd. Makpo- u MukposseMeHTbl. dusnonorudeckas poJib
MHUHEPaJIbHBIX 3JIEMEHTOB B PACTEHUH U HAPYLIECHMs], BO3HUKAIOILINE IPU OTCYTCTBUH OTAEIbHBIX
MHUHEpaNbHBIX 3JIEMEeHTOB. llorynomienne pacTeHneM JJEMEHTOB MHHEPAJIbHOIO IUTAHUS.
YcBOEGHHE U MCTOYHUKM a30Ta Ul MUTaHUsS BBICIIUX pacTeHui. POpMbl COENMHEHUH a30Ta B
NoYBe W MX MpeBpameHus. Hurpatbl, aMMHadHble COJMM U OCOOCHHOCTH WX HCIOJB30BAHUS
Pa3NMMYHBIMH pacTeHHsMH 10 paboram IIpsHUITHMKOBA. A30THOE NUTAHHE PACTEHUI B
3aBHCUMOCTH OT XapakTepa MouBbl lIpeBpammeHust a3ora MpHU CHHTE3€ OENKOBBIX BEIIECTB B
pacrennn. [lepeamunupoBanne u ero ponb. [loTpebiieHre MHHEPANBHBIX BEIIECTB Pa3HBIMU
BUJIAMU PACTEHUH B Pa3M4HbIEC NEPUOIBI XKU3HH.

5.2 buoreoxumudeckue mNpoBUHOHMH. Du3nomorndeckoe OOOCHOBAHHME OCHOBHBIX U
IOTOJHUTENBHBIX ynoOpeHuil (monkopMok). HekopHeBoe MuHepanbHOE MUTAHUE PACTEHHH, €ro
TEOPETUYECKOE M MPAKTUYECKOE 3HAYEHHWE IIPU HHTEHCUBHONW TEXHOJIOTMHM BBIPAIUBAHUS
pacTeHuil.

Tema 6. Quzuonocusn passumiist u pocma pacmenui.

6.1 IlonsiTHe 00 MHIMBUAYAILHOM Pa3BUTHH PAaCTeHUN. B3anMOCBsI3b Pa3BUTHS U POCTA.
Xapakrtepuctuka pocta pacteHuil. Kpusas pocra. Ilokaszarenu, xapakTepu3yrollHe pPOCT, U
MeTonbl uX onpeneneHus. Passl pocta KiaeToK. PUTOrOPMOHBI U HHTHOUTOPBI H UX XUMHUECKHE
aHasmord. AyKCHHBI, THOOEpe/NIMHBl W IIMTOKHHUHBL, HX POJb B POCTOBBIX MPOIECCax.
HNHruburops! — abcumu30Basi KUCJIOTA, STHICH, (PEHOJIBI U AP. COSAUHEHHSI.

6.2 BnusiHue (pakTopoB BHEIIHEH Cpeapl HA POCT U pa3BUTHE pacTeHH. BiusHue cera
Ha pocT pacteHuid. Jtuomsuus. PoronepuoamsM. PUTOXPOM, KPUITOXPOM U (POTOTPOIHH, HX
yuactTue B (u3MoIOruuecKkux mpomeccax. Paborer M. YaiinmaxsHa o (PU3HOJOTHUECKUX
0COOEHHOCTSIX pacTeHHd pasHbIX (oTtonepuognueckux rpymm. JuddepeHumanus mona y
pacteHuil. «®Pusznonorudeckue 4Yacb» — (OMOPUTMBI) — LHMPKAAMAHHBIE PUTMbI PACTEHUH.
Teopus userenuss ABCDE. Crapenue u nepuoa Mokosi pacTeHUN. JTallbl NEepUOAa MOKOs, HUX
¢usnonornyueckas XxapakTepucTuka. Mcrnonbp3oBaHue peryisiTopoB pocTa B CEIIbCKOM XO3SIHCTBE,
CTUMYJISIIMSI M TOPMOXKEHHE pocTa, repOWIMaHOe [eHCTBHe, [O03apuUBaHUE IUIOMAOB,
UCTIOJNIb30BAHUE PETApIaHTOB. JIBMIKEHHS pACTeHWH, WX XapaKTepUCTHKa M OHOIOrmyeckoe
3HauEHUE.

Tema 7. Quzuonozus ycmoiruusocmu pacmenuil.

7.1 Bumeit u ¢opMBI  yCTOHUMBOCTH  pacTeHHH. 3acyXOyCTOWYMBOCTb U
JKAPOyCTOMUMBOCTh. YCTOWYMBOCTh K 3aTOIUIEHHIO. PU3HOJIOro-OMOXUMHUYECKass MPUpPOAa
XOJIONOCTOMKOCTU Y MOPO3OCTOHKOCTHM  PacTeHWl. 3akaluBaHWE PACTEHHMH U €ro
¢dusnonorudeckas npupona. daswl 3aKanvBaHus. 3UMOCTOMKOCTb PACTEHUN W €¢ BIUSHUE Ha
YCJIOBHSI CYIIECTBOBAHUSI PACTEHUH (COCTOSTHHME TIOYBBI, ArpOTEXHMKA, YCIOBHUS ITHUTAHUA).
Brnusane Ha pacTeHus U30BITKAa COJiel (CONEyCTOMYUBOCTB). MeToasl OOpHOBI C 3aCOJCHHUEM.
lanmodurer. IlyTH TOBBIIEHHS COJNEYCTOMYMBOCTH pacTeHuid. BimsHue Ha pacteHHs
3arpsi3HEHUN BO3AyXa. Y CTOMYMBOCTD PACTEHHN K 3arpsA3HEHUIO BO3AYyXa.

7.2 ®u3nonoro-OMOXUMHUYECKHE OCHOBBI yCTOHYMBOCTH BBICHIMX pPacCTeHHH K
MAaTOTeHHbIM  MHUKpoopranusmMaMm.  HMmmynurer  pactrenuii.  KoHCTUTyLHOHHBIE U
WHOYLHMPOBAHHbIE MEXaHU3Mbl 3amuThl pacteHuid. Teopum Basunosa, ®Pnopa u 1p.
duroanekcuubl, GUTOAHTUCHITUHBL, PUTOHLMABI. [IyTH NMOBBIIEHUS] YCTOMUUBOCTH PAaCTEHUH K
UH(EKIIMOHHBIM 1 HEMH()EKIIMOHHBIM 3a00JIEBAHUSIM.



Tewmsb! 1 kpaTkoe copepskaHue JabOPaTOPHBIX 3aHATHI JUCUUIUTUHBI « PU3NOIOTUS
pPacTEeHUI:

Tema 1. Qusuonocusn pacmumenvHoOl KIemKU, OCMOMUYECKUE CEOUCMEA KIemKU

Sanamue 1. Quzuonozus pacmumensHoil Klemru

Texnuka Oe3omacHocTu. TexHukKa MuUKpockomupoanusi. OnpeneneHne CKOPOCTH
OBWKEHMST LUTOMIa3Mbl. CpaBHEHHE MNPOHUIIAEMOCTH MeMOpaH i Pa3IMYHBbIX BEIIECTB:
CTOMKMH U BPEMEHHBIN MasMonu3. M3ydeHne BA3KOCTH LIUTOIMJIA3Mbl PACTUTENIBHON KJIETKU B
3aBUCHUMOCTH OT (PU3HOJIOTHUECKOTrO COCTOSIHUS KJIETOK U MPUCYTCTBHH MOHOB KaJTHSI U KAJTBIIHSI.

Tema 2. Boowwtii oomen. Tpancnupayus pacmenuii

Sansamue 2. Ocmomuueckue ceoiicmea pacmumenvuoti  kiemxu. Tpancnupayus
pacmenui.

SABnenne ocMoca (TuasmMonus ® feruiazmonns). I[lonyueHne MCKyCCTBEHHOH KJIETOUKU
Tpaybe. Typrop pacTuTeNbHON KJIETKM KOpPHEIUIoAa MOPKOBU. OmpeneseHne OCMOTHYECKOTO
JaBJIEHUs KJIETOYHOTO COKa MJIa3MOJUTHUYECKUM METO/IOM.

OrnpeneneHne OTHOCUTEIbHOW MHTEHCUBHOCTH TPAHCIUPALIMU BECOBBIM METOAOM.
IMoncuer uncna ycreun. HabmroneHue 3a IBUKEHUEM 3aMbIKAIOIINUX KJIETOK YCTHHUIL.

KontponbHas padora: «OcMoTHUECKHE CBOMCTBA KIETKH PACTUTEIBbHON KIIETKI.

Tema 3. @omocunmes pacmenuil

Sansmue 3. Huemenmeor aucma, ux ceoiicmsa

[MurmenTer (OTOCHHTE3a U WX CBOWCTBA. XpomaTorpaduueckoe pasaelieHHe CMeCH
(OTOCHHTETHYECKMX  NUTMEHTOB.  DHU3MKO-XMMHUYECKHE  CBOWCTBA  XJOPOPWIIOB U
KapOTHHOHIOB (PaCTBOPUMOCTbD, YCTOWYHBOCTh K arpeCCUBHBIM CPEAaM, ONTHYECKHE CBOICTBA,
(bayopecueHIus).

KontponbHas padora: «Tpancnupanust pacTeHUD».

Tema 4. J[eixanue pacmenuii

Sansmue 4. H3yuenue gpepmeHmuuIx cucmem ObIXanusi.

Omnpenenenne  gpixatenpHOro  koouumenta.  KommuecTBeHHoe — ompeneneHue
AKTUBHOCTH MOJU(EHOTOKCHAA3HI.

Kontponbhas padora: «I[Iurmentsl porocunresa. CeToBas craaust GOTOCHHTE3AY.

Tema 5. Pocm u pazeumue pacmenuii

Sansmue 5. Pocm pacmenuii. Ilnanuposaniue u NOCMAanO6KA SKCHEPUMEHINOB.

IInanupoBanue M TMOCTaHOBKA JKcrepuMeHTOB. OmpereneHue 30HbBI POCTa KOPHS U
crebnsa. Habmonerne 3a reoTponmuecKuMi u3rnOamu KopHs u crebmsa. Hactuueckue n3ruOsl
YEpPEeUIKOB TMOA JEHCTBHEM TreTepoaykcuHa. JIeHCTBHE pas3HbIX KOHLIEHTpAUWH pacTBOpa
reTepoayKkCrHa Ha POCT KOpHeH. BnusiHue aspauuu Ha poCT pacTeHHil. 3aBUCUMOCTb Pa3MepoB
pacTeHUs1 OT KOJMYECTBA 3allaCHBIX BELIECTB B CEMEHAX.

KontponbHas padora: «/IpixaHue pacTeHU.

Sansmue 6. Pocm pacmenuii. H3zmepenue noxasameneii u auanus pesynsmamos
axcnepumenmos. Munepanvnoe numanue pacmenui.

H3smepenne nokasarenel H aHAJIU3 PE3yJIbTaTOB SKCIEPUMEHTOB IO ONPEIAECICHUIO 30HBI
pocta KOpHs, CTeONs; TreoTPONMMYecKoro u3ruda KOpHEH, MHeWCTBHI0 TIeTepoayKCHHa Ha
MpOpacTaHue CEeMsH U POCT MPOPOCTKOB; BIMSAHHUS a3pallii HA POCT PAaCTEHUMN, 3aBUCUMOCTU
BEJIMYUHBI PACTEHUI OT KOJINYECTBA 3aI1aCHBIX BELIECTB.

MUKpOXUMHUYECKH aHAIN3 3016l pacTeHunin. OOHapykeHHEe HUTPATOB B PACTEHHSX

KontponbHas padora: «PocT 1 pa3BuTHE paCTEHUR.



Tema 6. Ycmoituusocms pacmenuii K SIKCMpeManbHbIM 6030€UCMEUAM CPeObl

Saunamue 7. (2 vaca)

BrusiHue Temmepatypbl W peakUuHM Cpeapl HAa AKTUBHOCTh (pepMeHTa caxapasbl.
3amuTHOE NEiCTBUe caxapa Ha CBOWCTBA MeMOpaH MpH 3aMOpaKMBAaHUU TKaHel. OmnpeneneHue
YCTOWYMBOCTH TKaHEH JIUCThEB PACTEHHI K NEHCTBHIO BBICOKMX Temmepatyp (Omnpenenenue
JKAPOCTOWKOCTH PACTEHHIA).

TeMbl CEMUHAPCKUX 3aHATUN JUCUUILIMHBI K PU3HUONOTUS PACTECHUIY

Tema 1. @oTtocunTes pacteHuit: CBeToBast M TEMHOBAs CTaANH (POTOCHHTE3a. DKOJOTHUS
¢dorocunTe3a

Tewma 2. MunepanpHOe nuTaHue pacteHuit Poss B popmupoBannu raburyca u
YCTOMYHUBOCTH pacTeHui. Mcrnonb3oBaHne TEOPETUYECKUX 3HAHUN B IPAKTHUKE.

Tema 3. @uznonorus pocra U pa3BUTUS pacTeHUN DKOJIOTUs pa3BUTUs PACTEHUN.

9. Tekymui KOHTPOJIb M0 JHCHUIIHHE

Texkymui KOHTPOJb MO AWCLUIUIMHE MPOBOAUTCS IMyTeM KOHTPOJ MOCELAeMOCTH,
NPOBENEHUs] KOHTPOJBHBIX pabOT, TECTOB MO JIEKUHOHHOMY MaTepually, peLIeHHUs
CHUTYalIMOHHBIX 3a/1a4 BHYTPU TEMbI, BBIMOJIHEHHS TOMAIIHIX 33JaHui U Pukcupyercs B popme
KOHTPOJILHON TOUKH HE MEHEE OAHOTO pa3a B CEMECTP.

10. ITopsinok npoBeaeHUs1 1 KPUTEPHH OLICHUBAHHS MIPOMEKYTOYHOM ATTECTALIUH

JK3aMeH B YeTBEPTOM CeMeCcTpe IMPOBOAUTCS B YCTHOW ¢opMme Mo Owmneram.
DK3aMEHAILMOHHBI ~ OWJIET COCTOMT M3 [JBYX 4YacTedl  (TEOpPeTUYECKHE  BOMPOCHI).
IIpopomxuTtenpHOCTh 5K3aMeHa 1,5 yaca.

IlepBas yacTp BKJIIOYAET BOMpPOCHI, NpoBepsitoine noctkenne nuaukaropos MOIIK-1.1
OTBeT Ha BOMPOC MEePBOI HYACTH NAeTCs B Pa3BEPHYTOM (hopme.

Bropas yacTh BKJIIOYaeT BOIPOCHL, MpoBepsrolue AocTuxkeHue uHaukaropos MOIIK-
1.1. OTBer Ha BOMPOC BTOPOI HACTH IAETCSI B Pa3BEPHYTOMH (opMme.

IIpumepHBII epedeHb TEOPETUIECKUX BOIPOCOB!

1. ®u3nonorust pacTeHUi, IpeaMeT, LIeJH U 3a/1a4H, CBsI3b HAyKU C APYTHMHU HayKaMH.

2. Ucropus passurus ¢pusnonorun B Poccun u TI'Y.

3. Knetka kak cTpykTypHast M (yHKLHNOHAJIbHAS €OMHNLIA PACTUTEIBLHOrO opranusma. Ee
0COOEHHOCTH CTPOSHHS U (PYHKLIUH.

4. OcoOeHHOCTH KHU3HEESSITEIbHOCTH PACTUTENILHOTO OPTaHU3Ma.

5. Xnopormiact, CTpoeHHe, MPOUCXOXKACHUE U OUOTeHEes.

6. @OTOCHHTETUYECKNE TTUTMEHTBI, UX POJIb B (POTOCHHTESE.

7. CseroBasi cragusi (OTOCHHTE3a U €€ NPOAYKThl. PDOTOCHHTETHYECKAs CIMHHLA.
®orocucrema. DTL] porocunTesa.

8. TemuoBast cragusi ¢orocunresa u ee nponykrel. C3-, C4- u MOKT- merabonmsm
yriaepoza.

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

10. Dkonorust oTOCHHTE3a PACTSHHUIA.

11. Ponb npixaHus B KU3HU PACTEHUI.

12. ®dynkumu raukonusa u nukia Kpebca pactennii.

13. CxoncTBo 1 pasnuuus GorodochopruImpoBaHUs U OKUCIUTEIBHOTO
dochopumpoBaHus.



14. Dxonorus nbIXaHus pacTeHU.

15. 3HadeHne BOMBI B )KU3HEAEATEIbHOCTH PACTUTEIILHOTO OpraHu3Ma.

16. BogHslii OanaHc pacTeHUH.

17. IlornouieHre BOABI PACTEHUEM.

18. Tpancmuparusi, OHOJIOrHYecKoe 3HAUECHHE.

19. MakpoaneMeHTbl, UX (PU3HOIOrnIecKast poJib B PACTCHHH.

20. MUKpO3JI€MEHTBI, UX (PU3HONIOrHyecKast pojb B PaCTEHUH

21. buoreoxumMuyeckue MPpOBUHLIMY.

22. PocT 1 pa3sBUTHE PACTEHUI.

23. XapakTepucTHUKa pOCTOBBIX peakuyid. bosbmas kpusas pocra.

24. Ilokou pacteHuil. MeToabl CHATHUS NOKOSI.

25. ®UTOrOpMOHBI — SHAOTEHHBIE PETYJISTOPHI POCTA U PA3BUTHS LIEIOCTHOTO PACTEHUS.

26. Perynsitopras posib cBeta. @UTOXPOM, KPUIITOXPOM U (POTOTPOITHHBEIL.

27. IBU>k€HUsl PaCTEHUIN: TPONMM3MBI, HACTUU U HyTaL[1U.

28. ®oTonepnoaNYECKUe IPyIIbl PACTEHUN.

29. buonornyeckue pUTMbI XKU3HEAEATEIbHOCTH PACTEHU.

30. YcTolHunBOCTD pacTeHUH K (haKTOpaM Cpesbl.

31. XonogoycTon4uBOCTE U MOPO30yCTONYMBOCTD PACTEHUI.

32. 3UMOCTONKOCTb pacTE€HUI.

33. IIpucnocobneHne pacTeHui K BHICOKUM ITOJIOKUTEIbHBIM TEMIIEPATyPaM.

34. 3acyXOyCTONYHBOCTh PACTEHUM.

35. ConeycToiuuBOCTb pacTEHUI.

36. Hcnonp3oBanue (U3MOJIOTHUECKUX METOJOB M IMOKa3aTeled B CEIeKLHOHHOM
MIpoLeCCe, TEXHOJIOTMH BO3AENBIBAHUS C.-X. KYJIBTYD.

37. UmmyHuTeT pacteHniH. PUTOHIUIBI 1 PUTOATIEKCHHBI.

Jlomyck K D5K3aMEHy MPOU3BOAUTCA NPU YCJIOBUM YCHEIIHOIO BBIIOJHEHHUsS BCEX
nabopaTOpHBIX paboT, KOHTPOJIBHBIX PAaObOT, CEMHHAPCKUX 3aJaHHUIA U TECTOB IO JIEKIIMOHHOMY
MaTepualy B MPOIECCe TEKYIIero KOHTPONs. 3a KaXKAoe 3aJaHKe BBICTABIIICTCS OLICHKA IO
IATHOAIIBHON CHCTEME.

Ilpuy npoBepeHHMM NPOMEXKYTOYHOM AaTTeCTallMM OLEHKH TEKYLIEro KOHTPOJIs
VUUTBIBAIOTCSL  CIENyIOIIMM  00pa3oM: UWTOroBas OLIEHKA BBIYUCISAETCS KAk CpeIHee
aprupMeTHIecKoe 3HaU€HUE OLICHOK 3a TeKYIIUH KOHTPOJIb U 32 YCTHBIN SK3aMEH.

PesynbraThl  9K3aMeHa ~ OMNPEACNSIOTCA  OICHKAMH  «OTJIUYHO»,  «XOPOLIO»,
«YOOBJIETBOPUTEINILHOY, KHEYAOBIETBOPUTEILHOY.

11. Y4yeOHO-MeTOAUYECKOE 00eceueHHe

a) DNeKTPOHHBI y4ueOHBIH Kypc MO AUCHHUILUIMHE B JJIEKTPOHHOM YHHUBEPCHUTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?id=18235

6) OueHOUHBIE MaTepHaJbl TEKYIIEro KOHTPOJS M IMPOMEXKYTOYHOH aTTecTaluu IO
NMUCHUIUINHE.

B) [Inan ceMUHAPCKUX / MPAKTHUECKUX 3aHATHH 1O TUCIUIUIHHE.

r) MeTtoaudeckue yKa3aHus IO MPOBEACHUIO JJAOOPATOPHBIX PadoT.

1) Meronndeckre yka3aHHsl [0 OPraHU3aLuN CAMOCTOSITETIbHON paboThl CTYIEHTOB.

12. Ilepeuyenn yueGHOM auUTEpaTyphl U pecypcos cetn UnTepHer

a) OCHOBHasl TUTepaTypa.
Anexuna H.Jl., banmsokun 10 B, I'aBpunenko B.®@. u np. @usnonorus pacteHuil: y4eOHUK ISt
BY30B MO OMOJIOTHYECKUM CIIEHHALHOCTAM 1 HampasyieHuto 510600 "buonorus"/ mon pen. M.I1.
EpmaxoBa. — M.: Akagemus, 2007. — 634 c.
1. Kysueuos Bn.B., Jimurpuesa I''A. @umsmonorus pactrermmid. T. 1. yueOHuUK panst
akazieMu4eckoro OakajaBpuaTa: 1O HampaBJeHUsM "ArpoXMMHSI W arpornoyBOBeneHHe",


https://moodle.tsu.ru/course/view.php?id=18235
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"ArpoHoMus" U HallpaBJIEHUSIM MMOATOTOBKH JUIIJIOMUPOBAHHBIX CIELUANIUCTOB "ATpOXUMUS U
arponouBoBeneHue”, "Arponomust": ST CTYAEHTOB BY30B [0 €CTECTBEHHOHAYYHBIM

) y
HaIpaBJICHUSIM U crienuaibHOCTsIM: B 2 T. — M.: FOpaiit, 2016. — 436 c.

0) NOMONHAUTEBHASI TUTEPATYPA.

1. ®u3nonorusi yCTOMYMBOCTH CENIbCKOXO3SHCTBEHHBIX KYJIBTYpP: YUeOHUK ISl CTYACHTOB
BBICHIMX Y4€OHBIX 3aBEICHMH, OOYYAIOLIMXCS 1O HAIPABJIEHUSM MOATOTOBKH "ArpoHoMus",
"CanmoBoncto", "ArpoxuMusi u arpornouBoBeneHue” mo mporpammam marucrparypsl /E..
Komkun. — M.: Ipoda, 2010. — 638 c.

2. Mapxkaposa E.H. @usuonorus kopHeBoro nuranus pacreHuii. — M.: MU3a-so MI'Y, 1989,
-102 c.

3. Kysnenos Bn.B., Imurpuesa I''A. ®@usnonorusi pacteHuil: y4eOHUK AJI CTYACHTOB
BY30B, OOYyYalOIIMXCsS MO HAMNPABJICHUSM IIOATOTOBKH IUIUIOMHPOBAHHBIX CIEIHAIHCTOB
"Arpoxumus u arpomnousoBefeHue", "ArpoHomus". — M.: Breiciias mxona, 2006. — 741 c.
http://sun.tsu.ru/limit/2016/000248773/000248773 .pdf

4. 3urre I1., Baiinep D.B., Kanepaiitr U.B., Bpesuncku A., Képuep K. Boranuka. YueGHuk
st By30B. T.2. @usuosorus pactenwii / Ilon pen. B.B. Uyba. — M.: 3nar uentp: Akaaemus,
2008.

B) pecypchl cetn IHTEpHET:
— OTKpBITBIE OHJIAHH-KypCHI: https://teach-in.ru/lecture/2018-10-17-Nosov

13. IlepeyeHb HH(POPMALHOHHBIX TEXHOJIOTHH

a) TUIEH3UOHHOE U CBOOOHO PacIpOCTPaHsIEMOe MPOrpaMMHOe OOeCTieHeHHE:

— Microsoft Office Standart 2013 Russian: maker mporpamm. Bkirouaer mpuioKeHWUs:
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);

— nyOnu4yHO AocTymHbIe 001auHbie TexHojoruu (Google Docs, SAHaekc AWCK U T.11.).

0) uH(pOPMALIMOHHBIE CIIPABOYHBIE CHCTEMBI:

— DNeKTPOHHBIN KaTajuor Hayunoit oubnmorexku Ty -
http://chamo.lib tsu.ru/search/query?locale=ru&theme=system
— DNeKTpOHHas O6ubnuorexa (penosuropwuii) Ty —

http://vital lib.tsu.ru/vital/access/manager/Index
— OBC Jlausb — http://e.lanbook.com/
— ObC KoncynbraHT cTyaeHrta — http://www.studentlibrary.ru/
— ObpaszoBarenbHas mardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

B) npodeccroHaNbHbIe 0a3bl TAHHBIX:
— @mmnonorus pacrenmii: xypraai /Poc. AH, Un-T ¢usuonornn pacrernnii um. K. A.
Tumupsizesa M.: Hayka, 1954-2020 — JlocTyn K 3JIEKTPOHHON Bepcuu xkypHana B cetu TI'Y

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

— Arpoxumus : xypHai/ Poc. AH — JlocTynm K 3JI€KTPOHHOWM BEPCHH KypHAjia B CETH
Ty uepes DNEKTPOHHYIO oubnmoreky eLIBRARY RU —
https://www.elibrary.ru/contents.asp?selid=18128183 &issueid=1053227

— Cenbckoxo3siicTBeHHass Ouonorus skypHan : ckypHan/ AHO Pepakumsa >xyprHamna
"CenbckoxossaiicTBeHHass ononorus” — JlocTyn K 3JIeKTpOHHOH Bepcuu kypHana B cetu TI'Y



http://chamo.lib.tsu.ru/lib/item?id=chamo:534450&theme=system
http://chamo.lib.tsu.ru/lib/item?id=chamo:534450&theme=system
http://chamo.lib.tsu.ru/lib/item?id=chamo:534450&theme=system
http://sun.tsu.ru/limit/2016/000248773/000248773.pdf
https://teach-in.ru/lecture/2018-10-17-Nosov
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
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yepes DJIEKTPOHHYIO oubnmuoreky 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/sagh20

— 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 Oubnmoreka eLIBRARY RU. — http://www.elibrary.ru

— pedepaTuBHbIii KypHaNM BcepocCHICKOrO WMHCTUTYTAa HAYYHOW U TEXHHYECKOH
uHpopmanuu (BUHUTHN) — http://www.viniti.ru

14. MaTepuajbHO-TeXHHYeCKOe o0ecreyeHue

Aynuropuu Asis MpOBeAeHUs 3aHATUH JIEKIIMOHHOIO TUIIA.

Aynuropun sl TPOBENEHUs 3aHATUH CEMHHApPCKOrO THIMA, WHIAUBUAYAIbHBIX MU
IPYNIMOBBIX KOHCYJbTALMH, TEKYIIEero KOHTPOJIS U MPOMEKYTOUHOH aTTecTaluu.

ITomemenns st CAMOCTOSITENIbHOW pabOThl, OCHAIIEHHBIE KOMITBIOTEPHOH TEXHHKOH U
IOCTYIIOM K ceTu HHTepHeT, B 3JIEKTPOHHYK HH(POPMALMOHHO-00pa30BaTEIbHYIO CPEdy U K
WH(POPMALMOHHBIM CIIPABOYHBIM CHCTEMAM.

Jlaboparopun, 000pyIOBaHHBIE TSI TPOBEIEHUS JTAOOPATOPHBIX 3aHSITHH.

15. Undopmanus o paspadoTunkax

Tlonosankass Mpuna @DeoKTUCTOBHA, MOKTOP OHOJOTMYECKUX HAyK, JOLEHT, kadeapa
¢dusnonornn pacteHuii, OuorexHonoruu U OmonHpopmaruku buonormueckoro mHcTuTyTa HU
TTY, npodeccop.
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