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1. LEJIM OCBOEHUS JUCHUIJIMHBI

[le/ibI0 OCBOCHHSI JAHCHMIIMHBI SBISCTCA: TMO3HAHMC (GYHKIMOHMPOBAHMS PACTHTEIBHOIO OpraHusMa B
W3MCHSIOLIAXCS  YCIOBHSX CpEBL  ONpelelieHHe aJanTHBHBIX M aKKIMMALHOHHBIX CIIOCOOHOCTEH
pa3IMYHBIX THIIOB PACTEHUH. MyTEH MOBBILICHHAS YCTOMYMBOCTH PACTEHHH K JCHCTBHIO HeOIaronpusTHbIX
(akTOPOB CPEJIBL.

3agaum: 1) Jarh LEIbHOE NpeACTaBIeHHE O (GYHKIMOHMPOBAHUH PACTUTCIBHOIO opraHu3Ma B YCIIOBHSX
JeficTBMS  BHEIIHMX  (DaKTOpOB: 2) TOHATH (YHKIMOHHPOBAHHMS pacTUTENBHOTO —OpraHusMa B
M3MEHSIOIIMXCS  YCIOBHSX Cpelbl: 3) PAacCMOTPETH aNaNTHBHBIC H AKKJIMMAIMOHHbIE CIIOCOOHOCTH
pa3/IMYHbIX THIIOB PACTEHHMH: 4) 03HAKOMHUTECS C OCHOBHBIMH METOaMH OLIEHKH YCTOWUMBOCTH PacTeHUH U
KIeTOK K aOMOTHYECKMM ¥ OMOTHUECKHM CTpeccopam: 5) O3HAKOMHUTECA C  IHyTAMH IOBBIIICHHS

YCTOMUMBOCTH PACTEHHH K JIEHCTBUIO HEOIAr ONIPUSTHBIX (aKTOpOB CpEJIbL.

2, MECTO TACLHUIIIAHBL B CTPYKTYPE OIIOI BO
Jlucuunnnna « OU3HOIOrHs U OHOXHMHS pacTeHui» BXOJUT B 0A30BYIO 4aCTh. BKJIFOUEHHOM B y4eOHBIH

n1aH [OAroTOBKM Oakanaspos cormacio PIOC BO mno HanpaBICHHIO 35.03.03 Arpoxumus H
arporo4YBOBE/ICHHE.
Heobxoauma Ul JajbHEHIIEro W3ydeHHs TakuX JUCLHUILIMH KaK «ArpobHOLIEHONOTHS, «OCHOBBI
CcesIeKIMHU pacTeHuit». «BpeauTeny u 60se3Hl CeNTbCKOX03HCTBEHHBIX KyJIBTYP”.
3. [LUIAHUPYEMBIE PE3YJIbTATbI OBYYEHUSA 11O JUCHUIIVIMHE
[IiaHupyeMble Pe3yJIbTaThl 0OyYeHHs: 110 AMCIMIUIMHE. COOTHECCHHBIC © JJAHKPYEMBIMH pE3yJIbTaTaMH
ocsoenus OITOIT

Kon YpoBeHb [Inanupyembie pe3ysibTaTbl 00yueHHsl 10 AMCUMIUTMHE XapakTepU3yoLIne
hopMHUpYEMBIX OCBOEHHS yTanbl GOPpMUPOBAHHS KOMIETEHLIUH (MoKa3aTe/ i OCBOCHUA
KOMHCTCHUMI’! KOMI]E:TGHLU/IMI KOMl'IeTGHLlldH)
I 2 { 3

JIK-5 | Yacmuunoe | 3name: wiveneHus GU3MOTOTHYECKHX TIPOLECCOB B PACTHTE/ILHOM opraHusme B pa3iM4HbIX
YCJIOBMSIX CpPe/bl, BbI3BAHHbBIX Kak aGUOTHUYECKMMH, TaK M OMOTHYECKMMH BO3CHCTBUAMH:
alanTUBHbIE M AKKJIMMALMOHHBIE CMOCOOHOCTH  PasiUYHBIX  THIOB pacTeHWi: MNyTH
MOBbILLIEHHUS YCTOMUMBOCTH PACTEHHH K JEHCTBHIO HeOnaronpusaTHbIX (PaKTOPOB CPE/IbL]
pyMemp: OLEHWBaTh yCTOHYMBOCTH pACTeHHH M KJIETOK K aOHOTHYECKHM H OUOTHUYECKHUM
cTpeccopaMm: BO3JEHCTBOBAaTh Ha  PACTHTC/IbHDLIC 0OBbeKTbl C LEJIbIO  TMOBbILICHHS
YCTOWUYMBOCTH PACTEHMH K JCHCTBUIO HeOIAronpUsTHBIX (PAKTOPOB CPE/lbl

e1ademsp: - OCHOBHBIMH METOJAaMM OLIEHKM TapaMETpoB, XapaKTepU3yOLUX
HH3HOIOrOOHOXMMUYECKUH CTATyC pacTEeHUH:

[IK-11 | Yacmuunoe | 3Hamb: TEPMHHbI U MOHATHUA coBpeMeHHO#H (U3MoNI0rHM U OMOXHUMHUH pacTEHHM. CYLLHOCTDb
(hU3HONOro-GHOXMMHYECKHX TPOLECCOB, MPOTCKAOLIMX B PacTUTE/IbHOM OpraHHu3Me, HX
3aBUCHMOCTb OT BHELIHHX YCIOBMIA M 3HaUYEHHe [UIsl MPOLYKUMOHHOTO MpoLecca.

Vmems: oueHuBaTb  (U3HMOJIOrHYECKOE  COCTOAHME, afanTauMOHHbIA  MMOTEHLHAI.
WHTEHCHBHOCTD MPOLIECCOB JKM3HEAEATEIBHOCTH Y PasHbIX BHOB CeJIbCKOXO0351CTBEHHBIX
pacTeHMH Ha OCHOBE (hH3MONIOr0-GHOXMMUYECKUX  NApaMeTpOB;  ONPEACIATL (hakTopbl
yJIydllleHHst POCTa, PasBUTHA M Ka4ecTBa MPOLYKUHH CeIbCKOXO3IMCTBEHHbBIX KYJbTYP:
BbIGUPATh IQDEKTHBHBIE CNOCOOBI ONTUMH3ALIMH G H31010ro-6MOXMMHUYECKHX NPOLECCOB.
MPOTEKAIOWMX B PACTHTEIILHOM OpraHusMe.  MyTeM peryJMpoBaHUs SHAOTEHHBIX H
9K30reHHbIX (PAKTOPOB JKWU3HW PACTeHHit: 00OCHOBbIBATH HA OCHOBE (H3HOOrMHECKHX H
GHOXMMHUYECKHX MTOKa3aTelel arpoTeXHMUECKHEe MEPOTPUATHS 1 ONTHMHM3HPOBATL CPOKH UX
MpOBEEHHUs s MOJTy4CHHs BbICOKHX H YCTOMYMBBIX YPOKAEB XOPOLLIETO Ka4eCTsa.
Braoems: 06azoBbIMH HaBbikaMd O0OpabOTKM M aHalM3a SKCHEPUMCHTATLHBIX JIAHHBIX.
CHCTEMATH3aLMH Pe3y/IbTaToB M pa3paboTku GU3MOJIOrHYECKHMX MOXOA0B AA MOBBILIEHHUS
L 5((eKTUBHOCTH PaCTeHHEBOCTBA.

| “
[ToJIHOE MM YaCTHYHOE OCBOEHME YKa3aHHOM KOMNETEHLUHH




4. OBBEM U CTPYKTYPA JUCHUILJIUHBI
Tpy10eMKOCTb AMCIHILIHHbBI COCTAB/ISACT 5 3auerHbix eauHuL, 180 YacoB

Buabl yueOHOH
paboThbl, BKIKOYas
CaMOCTOATENbHYIO
paboTy CTYACHTOBH
o Dopmbl
cc TPYZ0EMKOCTE (B O0beM yueOHOH p
B yacax) TEKyL1ero
O paboTsl,
e o - KOHTPOJISI
y j s C MPUMEHEHHEM
Ne HauMmeHOBaHHe TeM W/ MK pa3/eoB/TEM 2 o S = yCIreBaeMOCTH,
, S o = E MHTEPAKTUBHBIX
n/n JMCLIATUIMHbI 5 = = ) ¢dopma
O = | e METO/10B o
= = & s T NpOMEKYTOYHOH
) = 0 = (B wacax / %)
o= = 2| & 5 arTecTauuu
5 o T @) (no cemecmpam)
= 2 &
Sl e
=
| | Beenenue. DU3MONOrMs PacTeHHH - Hayka | g 7 i i1 3/50
0 (pyHKLMSX PaCTHTE/IbHBIX OPraHH3MOB -
> | du3Monorus pacTUTEbHON KICTKH 5 3-4 2 4 I 3/50
- 3 Boawbiii pekuM 5 5-6 2 4 I 3/50 p/k |
4 | MuHepaJlbHOE ITMTaHUE 5 78 - 4 I 3/50
5 | ®OTOCHHTE3 51 9-10 | 2 4 I 3/50
6 | JlpixaHue 5 1112 | 2 4 I 3/50 p/k 2
PocT U pa3BHTHE pACTEHHN 51 13-14 | 2 4 I 3/50
®u3KroNOrus YCTOWYMBOCTH PACTCHUH 5| 15-16 | 2 4 11 3/50
9 | dopmupoBaHHe ~ KadecTBa  Ypokas | o | 5 g | 2 g 3/50 p/k 3
CeJIbCKOXO03IMCTBEHHBIX KYIBTYD ] -
\ Bcero 3a 5 cemecTp: 5 18 18 36 99 27/50 JK3aMeH
Hamuuue B aucuuninne KITKP
t MToro no AMCUMUIIMHE 18 18 36 929 27/50 JK3aMeH

VoenbHblil 6eC 3aHAMUL, NPOBOOUMbIX 8 UHMEPAKMUBHBIX hopmax Oondicen COCMasiame He Menee 20% ayoumopHblx 3aHAMUU 1A
Gaxanaspos u okono 40% ons Mazucmpos u CREYUANUCMOos.

Copepikanue JeKIMOHHBIX 3aHATHH 110 IACHHILTHHE
1. Beenenue. OU3M0/10THS pacTeHHii- HAyKa 0 QYHKUHSX pacTHTEIbHBIX OPraHH3MOB.
[Ipeamer W 3ana4u (QU3MOJIOTHA H GHOXMMHH pacTeHHi. (DH3UONOTUs PACTEHHH KaK GyHaamMeHTaIbHAA
OCHOBA arpOHOMHMYECKHX HayK. [ JlaBHEHIIME STallbl PasBUTHA (hu3MOIOrHK PACTEHHH KaK HayKH. BKJIA/L B
Hee OTeYeCTBEHHBIX YyueHbIX. OCHOBHbBIC HAlpaBICHHA COBPEMEHHO#H (U3HOIOTHH PACTECHUH. Metoabl
(HU3MOIOrHH PACTEHUH U YPOBHH MCCIIeIOBAHUH.

2.MU3HOIOrUs PACTUTENILHON KIIETKH.
CrtpykTypHas ¥ QYHKIHOHAIbHA OpraHu3allis pacTUTEIbHON KIICTKH. XHUMHYECKUH COCTaB LIMTOILIA3Mbl

W ee OopraHein. AMHHOKHCIOTBL bemku MX cOCTaB. CTPYKTypa H dynxuun. PepMeHTbl UX OHOJOrHIeCKasd
ponb, kiaccupukanus. HyKIEMHOBBIC KUCJIOTEL. JIumuasl. YriaeBoabl. Boja. dusnueckue CBOMCTBA.
cTpyKTypa. MHuHepajibHbIe BELIECTBA H MOHHBIM COCTaB KJIETKH.

CrpykTypa U (QyHKIIMH LUTOIIA3MBbL. Kietounble MeMOpaHbl H UX QyHKuud. [11a3maTnyeckue MeMOpaHbl:
Uia3MajieMma, TOHOIIIACT. DHAoIIa3MaTudeckas ceTh. CBoiicTBa crieliipUIECKUX MEMOPaHHBIX CHCTEM.
CrpykTypa W (yHKIMH KICTOYHOIO sapa, XJOPOIJIacTOB. MUTOXOHPHIA. pubocomM. ammapara I'oMbKH.
BaKyOJIH. TH30COMBI, MUKPOTPYOOUKH.

2. BoaHblil pe;KHM PACTEHHUH.
3naueHde BOAbI B JKW3HM pacTeHuit. IlornoiieHue W BbIACICHUC BOJBI kinetkoi. CojepkaHue H

pacrnpe/ieieHde BOJbI B KJIETKE. KopHeBas cHCTeMa Kak OpraH MOIVIOMICHHA BOZBI. Jlsurarenud BOJAHOIO
motoka B pacTeHuH. KOpHEBOE J@BJCHHE, €ro BO3MOMKHBIC MeXaHU3MblL. pa3Mepbl, 3aBUCHMOCTH OT
BHYTPEHHHMX ¥ BHEIIHHX yCJIOBHH.

? Pacnipe/iesieHne 0OLIEro YHCIIa 4aCoB, yKa3aHHbIX Ha npakTuueckue 3anATUs B VI, ¢ yueTom 4acoB Ha KIT/KP



TpaHcIMpanus., 3aBUCHMOCTh €€ OT BHEIIHAX (HaKTOPOB, CyTOUHBIH X0A. JINCT Kak opraH TpaHCHHpAIHH.
Perynupopanue Tpasciupaiuy. I'yrranus. BosMoxHOCTb MOITIOMEHAS BO/bI THCTHIMHU H CTEOJISAMH.

[TyTh BOCXOZSIIEro TOKa BOAbI. JIBHKEHHE BOJbI B CHCTEME oyBa-pacTeHme-arMocepa 1o rpajiueHTy
BOJIHOTO MoTeHIana. OcoOEHHOCTH BOJOOOMEHA Y Pa3IMYHBIX SKOJIOTHYCCKUX IPYIIIL. 3HayeHue BOJbI 1S
(hopMHpOBaHMs ypoxKas C.-X. KylbTypamu. BosHbli 6aanc (puToneHo30B. PU3KMOTOTMYECKHE OCHOBbBI
opolenus. Micnonp3oanue GpU3MOTOTHYECKHX TI0Ka3aTe/eH /Ul ONTHMH3AINH BOHOTO pexkuMa pacTeHUH.
4. MunepajibHO€e MUTAHHE PACTEHUI.

Heo6XOAMMble PACTEHHIO MAKPOIIEMEHTBl M  MHKPOJIEMEHTBL, HX  yCBOACMbIC COEJMHEHUs H
du3nonornueckast posib. DU3KOIOrMYECKHE HAPYIUCHHS IPH  HEL0CTATKE OTJIEIBHBIX  JJIEMEHTOB.
KpyroBopoT 3J1eMEHTOB MHHEPAJIbHOTO MHUTAHHUSL.

VIOHHBIH TPaHCHOPT y pacTeHUH. PaauanpHoe NepeMEICHUEe HOHOB B KOPHIX (IBMIKEHHE TIO aroracTy.
cuMiacty). llepeMelnieHne HOHOB Ha JaJIbHHUE PACCTOAHHMA. [lepeBHKEHHE HOHOB IO KCHIJIEME.
[lorjomeHue ¥ TPAHCIOPT MOHOB B CBS3M C TPAHCIHMPALMCH. [lepemeliieHre BOAbI M PAaCTBOPCHHBIX
BEIeCTB B JMCTe.  PeryjampoBaHHe paCTEHUSMH CKOPOCTH MOTIOLICHHA HOHOB.

CunTeTnyeckas JesTeabHocTh KOpHs. CHHTE3 aMMHOKMCIOT B KOpHAX. CyroyHasi pHUTMHKA
AMMHOKHMCJIOTHOTO MeTabon3Ma. BelkoBblit cocTaB KOpHs. JIbixaHue KOpHEH u OHOCHUHTE3 AMUHOKHMCIIOT U
6es1koB. KOpeHb KA MECTO CHHTEe3a BTOPHYHBIX COCIHHEHHUH (I0IMCaXapHIoB, (HUTOrOPMOHOB, INTHKO3H/I0B.
aJIKaJIOUJ0B U T.J.).

MuHepanbHble BELIECTBA B (PUTOLEHO3aX U X KPYrOBOPOT B SKOCHCTEME. [ToryomieHrue NUTaTEIbHbBIX
BElleCTB PACTEHHSAMH B IOJEBBIX yCIOBHAX. KOHKYpeHUMs MEKIy pacTCHUAMH. AJIeNIonaTuyecKoe
B3aUMO/IEHCTBHE KYJIbTYPHBIX PACTEHHHA U COPHAKOB. DU3HONOrHYECKHE OCHOBBI IPUMEHCHHA y10OpEHHUH.
5. ®oTocHHTES.

OGiuast xapakTepucTika (ortocunresa. Jlucr kak opra dorocunTe3a. XIOpPOMIACTBL, HX COCTAB.
CTpYKTypa. cBodcTBa M QyHKIMH. OU3HKO-XUMUYECKas CYIIHOCTH (oToCHHTE3a, €ro 3HaYeHHe B OOLICH
SHEpreTMKe PaCTHTEIBHOro OpraHusma. I[aBHbIE OSTalbl PasBHTHA npejacrapieHuii 0 (GOTOCHHTE3E.
UHTEHCHMBHOCT (DOTOCHHTE3a. METOIbI €€ ONPEICICHHS M BbIPAKCHHS. dortocuHTETHYECKAs €AMHULA.
CrpykTypa 4 (YHKLUMHM PEaKIHOHHOIO LEHTpa. CtpykTypa ¥ (YHKLUMH >JEKTPOTPAHCIIOPTHOH LCIH
doTocHHTE3A.

CrertoBas (aza (orocuHTe3a. POTOCHHTETHYECKOE dochopunupoBanue. XapakTepHUCTHKa OCHOBHBIX
thnos GorodochopuarpoBaHus.

Mexaun3M (GOTOCHHTETHYECKOTO (hochopernpOBaHHs. doropeaykuus. Boaa Kak OCHOBHOH JIOHOD
BOJIOPO/IA B peakuusix Boccranopienus CO2

TemuoBasi (asa (oTocuHTe3a. MeTabonusM yriepoia IpH dorocunTese. POTOIbIXaHHE H €ro
SHEpreTUyecKas poJib.

CucTeMbl perysuu GpoTocuntesa. Perynsnus GoTocHHTE3a Ha ypOBHE (OTOCHHTETHUYECKOI'O allnapara.
doTocHHTe3 H OOMEH BEIIECTB B PACTHTEIbHOH KieTke. bHOCHHTE3 aMHHOKHCIOT, OEJIKOB, JIMIIHJIOB.
(hUTOrOPMOHOB, TTOJIMCAaXapua0B. Peryisius doTocuHTE3a HA YPOBHE OpraHa 1 LeJI0oro pacTeHU.

3aBUCHMOCTD HHTEHCHMBHOCTH (DOTOCHHTE3a PACTEHHH OT OCBELICHHOCTH M CIEKTPaIbHOIO cocTaBa
cBera. BiusHMe JpYrMX BHEUIHMX M BHYTPEHHMX (aKkTOpOB Ha WHTCHCHBHOCTE ¢doTtocuHTE3A.
KoMIleHCALHOHHbIE TOUKH. B3anmoseiictBue (pakTopoB. POTOCHHTE3 KaK OCHOBA IPOIYKTHBHOCTH C.-X.
pactenuii. VHTeHCHBHOCTh (OTOCHHTE3A H obmas OHoslorudyeckasi IPOAYKTHBHOCTb PACTUTC/IBHBIX
OpraHu3MOB.

6. /IbIxaHue pacTeHHH.

O61@asi XapaKTePUCTHKA bIXaHWS M €ro 3HaYEHHE B JKH3HH DACTCHHS. Buabl paGoThl, COBEPLIAEMOU
KJIeTKAMH pAcTeHMs (OCMOTHYECKas. XHMHMYECKas. OJJIEKTpHUCCKas. MEXaHWICCKas. peryiasiTopHas) 4
HEOOXOMMOCTh HEIPEMEHHOTO CHAOKEHHS MX SHEpruei. buonorus NbIXaHHsA H Oposkenus. JlpIxaHue Kak
LeITb 10C/IEI0BATENbHBIX OKHCIUTENbHO-BOCCTAHOBUTEBHBIX PEAKIIUH. JlpixaTesibHble HEPMEHTDI.

[ IMKOJIN3. JBE CTaIu¥ [NIMKoau3a. A’poOHas (a3a JbIXaHWs W BU/BIL OpOKEHMH y BBICIIMX PAacTCHHH.
[{MKa TpU- U IUKAPOOHOBBIX KHCIIOT. [Tento3ohochaTHbiil UK. [ THOKCATATHBIN IUKIL.

[lyTh mepeHOCa SJIEKTPOHOB: JAbIXaTe/IbHAs LCTIb. Oxucyurensaoe ocdopenupopanue. ConpskeHHE
OKHCITUTEIBHOro (pochopeMpoBaHys ¢ MPOLECCOM MEPEHOCA JIEKTPOHOB. dakropsl conpsikeHus. Teopus
XHMHO-OCMOTHYECKOI0 U XMMUYECKOTO CONPSAKEHHUS.

JlbixaHue U OOMEH BELIECTB B PACTUTEIBHOHN KIETKE.

MeTo/bl OMpe/e/eHnss UHTEHCUBHOCTH JBIXaHWsA M JBIXaTCIbHOIO ko3 punuenta. KodrppuuneHTsl
JbIXaHMS TPH  PasiMuHbIX CyOCTparax JblXaHWs. 3aBUCHMOCTb JbIXaHH:  OT cBETa. TeMIleparyphbl.



RIIAKHOCTH. TA30BOTO COCTABa M JPYTHX YCIOBHH cpe/ibl. IHTEHCHBHOCTE H IPyTHe 0COOEHHOCTH JIbIXaHHUs
pas/MYHbIX TKAHEeH ¥ OpraHoB pacTeHHil H pacTEHHs B 1IEJIOM B Pa3HBIC (a3bl pocTa ¥ pa3BUTHS.
7. PocT ¥ pa3zBuTHE PACTEHHH.

TMonsiTHe 06 OHTOTeHe3e. POCTe M pa3sBUTHE pacTeHui. B3auMOCBs3b pocTa H PA3BUTHA. BHyTpeHHHE H
BHeLIHHE (PAKTOPBI POCTA U PA3BUTHSA.

DU3MOIOrHS 1 GHOXMMHUS [IPOpAcTaHust ceMsiH. JIpIXaHne. MPEBPALICHHS U NICPCBAKCHHAC BEILIECTB.

Jlokaiu3alys pocTa y BBICHIMX PacTCHHH. OcoGEHHOCTH POCTa OPraHOB PacTeHHs. 3aKOH 00J1b1IIOT0
nepuosia pocta. MeTobl M3MEPEHHs CKOPOCTH pOCTa. 3aBHCHMOCTb POCTA OT BHYTPEHHHX (HaKTOPOB.
3aBHCUMOCTB POCTA OT BHELIHUX (AKTOPOB.

CyTouHas W Ce30HHAs MEPUOAMYHOCTH POCTA Kak CIC/ACTBHC COBOKYIIHOTO JIEHCTBHsI BHYTPEHHHX H
pHemHux (paktopoB. Ilepexom pacTeHMH M HX OTICJHHBIX OpraHoB B COCTOSIHHE IIOKOs Kak
npucrocobIeHne Uil HepeKUBaHHs He6IAronpUATHLIX YCIOBHH. BHIbI MOKOS: Tpe/IBapHTENbHBIH.
riyGOKHMi, BbIHYKIEHHbIH. COCTOSHUE KIIETOK U TKaHe# B epro mokost. @U3HOI0rHUECKUE OCHOBDI ITOKOA
JIPEBECHBIX PACTCHHI, MHOTOJNETHHX TPaB. O3UMBIX KyJILTYD. ceMsiH. KJIyOHe#. JyKOBHIl, KOPHCBHIL.
CrniocoObl HApyLIEHHUs U IPOJJICHHs IIOKOSL.

Kpyroseie JIBUKEHMS (HyTalu{) BEpXYILIEK pacTylIMX (pacTeHui) OpraHoB. PocToBble U TYpPropHbIC
JIBMIKEHHsI OPraHoB pacTeHud. HacTuu. uxX BUABL Tponusm © UX BUJbL POJb ayKCHHOB U ATO®. 3naueHune
TPOIHM3MOB B pacTeHHeBo/cTBe. 110ApHOCTE KIICTOK, TKaHel. OpPraHoB U pacTeHus. 3Ha4yeHUE MOJIPHOCTH
MpH yKOPEHEHNUH YePEHKOB. XUPYpPruveCcKue u XUMUUYECKHE CIIOCOOB! YIIPABIEH S POCTOM pacTeHHH.

DU3HOJIOrHYECKHEe OCHOBbI IIPMMEHEHHS] CHHTETHYECKUX PETYJIATOPOB pocTa [T YKOpPEHEHHsl YCPEHKOB,
ne(osayn. yIydIleHHs 3aBs3blBaHus 1 pocTa IIOL0B. peryIMpoBaHusi MOKOL.

THIIBl OHTOreHE3a pAcTEHHi: MOHOKAPIUYECKHE OJHOJCTHHE, O3UMBIC. JBYJICTHHE M MHOI'OJIETHHE U
MOJIMKApIHYecKhe  MHOIOJIETHHE. BereraTMBHbIE ¥ TE€HEPATHBHBIH  MEPHOAbI  pasBUTHAL.
[Iprcnoco6IseMOCTh TeHEPATHBHOIO PA3BUTHSA K CE30HHBIM U3MEHEHUSM CPEJIBI.

[eHeTnyeckasi MporpaMMa pasBHTHS W €e pealu3alus B 3aBUCHUMOCTH OT BHYTPCHHHMX M BHELIHHX
YCIIOBHH.

CoBpeMeHHbIE IIPEJICTABICHHUS O peryJsiTOpHOM CUCTEME PACTCHHS. Peakuuu pacTeHHH Ha COOTHOILICHUE
JUIMHBL JHS M HOuHM ((POTONEepHObl). [IpucrocobuTENbHOE 3HAYCHHE doroneproansma. PUTOXpOMHAs
cucteMa U (orornepuoausM. Peaknus pacTeHHi Ha MepPHOJMYECKYIO CMEHY MOBBILICHHBIX 1 TIOHHKEHHBIX
TeMIeparyp (TepMONEPUOIH3M).

YcKopeHHe Pa3BUTHS OJHOJICTHUX O3MMBIX. JBYJICTHHX MHOTOJIETHHX PaCTE€HHH MpH MPEBAPUTEIbHOM
BO3JICHCTBHM HAa HUX HH3KHUX MOJIOKUTEIbHBIX TEMICPATyp (sspoBH3aLKs).

DU3MOIOrHs IBETEHHsT ¥ OIIOJOTBOPEHUs. BereTaTuBHOE PasMHOKCHHUC pacTeHHM. €ro OTJIMYME H
CXOJICTBO € CEMEHHBIM pa3MHOXKeHHeM. DH3MONOorus CTapeHUs pacTeHuil. YIpaBjeHHe IeHEpaTHBHBIM
pa3BUTHEM M CTAPEHMEM PACTCHUH IyTEM peryMpoBaHHs CBETOBOT'0, TEMIIEPATYPHOI'O U BOJHOIO PCKUMOB
1 MHHEPAJILHOIO MUTAHHUS.

8. dU3KO.I0rHs yCTORUMBOCTH PACTEHHH

[Ipucrnoco01eHHOCTh OHTOreHesa pacTeHMii K YCIOBMAM Cpelbl Kak pesyjbral HX 9BOJIFOLIUOHHOTO
pa3BUTHSI(U3MEHUMBOCTH, HAC/IEICTBEHHOCTH, 0T60pa). 3aUIMTHO-NPUIIOCOOUTETbHBIE PCAKIIHH pacTeHus
IIPOTHUB TOBPEKIAIOLIHUX BO3EHCTBHH. BO3MOKHOCTD HPUCIIOCOOTICHHUS pacTeHui K HeOmaronpuATHHIM
YCIOBHSIM CpeJlbl (3aKaluBaHue pactenuii). X0J0J0yCTOHYHBOCTD pactenuit. CrnocoObl MOBBILICHUA
X0JIOZ0yCTOMUMBOCTH PACTEHHH.

Mop030yCTOHYMBOCTb pacTeHHi. YCIOBUS U MPHUIUHDI BbIMep3aHusi pacTeHui. CrocoObl MOBBILICHHA
MOPO30yCTOHYHBOCTH. 3aKaluBaHHUE pacTeHHi, ero (aspl. 3UMOCTOHKOCTb Kak YCTOMYMBOCTb KO BCEMY
KOMILJIEKCY HeOIaronpusaTHeIX (GakTopoB NEPE3sHMOBKH. Bobinpesanue, BbIMOKaHUE, IHOe/b M0] JIeITHOM
KOPKOIi, BBIIIUPAHHE, OBPEKICHHE OT 3UMHEHN 3aCyXHu

Bimsinue Ha pacteHue u30bITKa Bary. [loneranue pacTeHUH U €ro NpU4IHMHbL CriocoObI TTpeLyIpeKICHH
noJjieraHus. JKapoycToW4UuBOCTb pacTEHMH. CriocoObl MTOBBIIIIEHUS ’KapoyCTOMYHBOCTH.
3acyX0yCTOHUMBOCTh  PacTEHHH. OU3HONOrHYECKHe  OCOOEHHOCTH — 3aCYyXOYyCTONYHBOCTH pacTeHui
CellbCKOro Xo3siiicTBa. I1yTH MOBBILICHUS 3aCYXOyCTOMUMBOCTH KyJIbTYPHBIX pacteHni. PU3HOIOTHIECKHE
ocHOBbI opomeHusi. ConeyCToRuMBOCTD pacTeHHi. BO3MOXHOCTH €ro MOBBILICHHUS. Y cTOWYUBOCTD
pacTeHHil NPOTHB BPEHBIX a3000pa3HbIX BBIZICJICHUI IPOMBIIIIJIEHHOCTH U TPaHCIOPTa. DHU3HOIOTUYECKUE
OCHOBBI TPUMEHEHUS TEPOHIIH/IOB.



Coaep:kaHue 1a00PaTOPHBIX 3aHATHH M0 AMCLMILIAHE
|. TLia3MoiiM3 M JEIUIa3MOJIH3 PACTUTENbHOM KJIETKH. PasznmuuHbie dopmbl mnazmosuza. OnpejeneHue
BS3KOCTH LMTOIJIA3MBI [0 BPEeMEHM IIa3Moiu3a. [Iprku3HEHHOE OKpALIMBAHKE KICTOK HEUTpaJIbHbIM
KkpacHbIM. Onpe/ie/eHHe IPOHULACMOCTH KUBBIX i MEPTBbIX KJICTOK.
2. IlpoHHI[@aeMOCTh IUIA3MOJIEMMBbI [l HOHOB K u Ca (KoInaykoBblil IUIa3Mou3). OnpeaeneHue
O0CMOTHUYECKOTO JaBJICHHs KJIIETOYHOTO COKa METOJOM I1a3MOJIn3a. 3. OnpeeneHne COCyIleH CHIIbl KIIETOK
[10 M3MEHEHHUIO pa3MepoB TKaHU. Onpe/esneHue M303JIEKTPHYECKOM TOUKH PACTHTE/bHBIX TKaHEH.
4. PoJib MOKPOBHBIX TKaHEW B MPEIOXPaHCHUH pacTeHHil OT MoTepH BojbL OnpeseNeHue HHTCHCHBHOCTH
TPaHCIMPALMKA M OTHOCHTEIBHOH TpaHCIHpalyy. Omnpe/e/ieHde WHTEHCHBHOCTH TPAHCIHUPALHMH  IpH
[TOMOILIM TOPCHOHHBIX BecoB 110 MBanosy. Ko/IIOKBUYM 110 TEME «®DU3HOIOrHsl PACTUTEIbHON KICTKK.
5. OnpejiesieHHe CTENEHH OTKPBITOCTH yCThHIL METOZ0OM dunbTpaimu. OnpeeneHne KoJTHIeCTBa yCThUIL Ha
eIMHMLY ITIOBEPXHOCTH JIMCTA. Y4eT pe3ylbTaToB OlbITa IO OIPEJIENIEHHIO  3alIUTHOrO  JICHCTBHUS
IOKPOBHBIX TKAHEH.
6. Onpenesienne o6LIeH. CBOOOIHON H CBSI3aHHOM BOJBI B pacTeHHd. [TocTaHOBKA OIBITA MO OMPE/CICHAIO
k03¢ dureHTa 3aBsiaaHus.
7. Ompeaelenre BOJOYIEPKHBAIOIIEH CIIOCOGHOCTH pAcTeHUH METONOM «3aBsijaHus» 10 Apnanny.
KoJL10KBHYM 110 TeMe «BoiHblii 0OMeH pacTeHUH) .
8. MUKPOXMMHUYECKHN aHAIU3 30JIbI pacTeHni. XMMHMYECKUH aHalu3 COKa pacTeHuil 1Mo MarHuIKOMYy.
[TocTanoBKa ombiTa «DU3HOIOTHUECKH KUCIbIE U MIEJTOYHbBIC COJIHY.
9. IlpoBeneHue OMbITA 1O ONPEACTICHHUIO ko> dHIMEHTa 3aBAjlaHus. YUeT OIbITa «DU3HOTOTHIECKH
KUCJIBIE U [IETOYHBIE COIHY.
10. BplpamupaHie pacTeHHH B BOJHBIX M NECUAHBIX KyIbTypax Ha [OJHOM IMHMTATEeIBbHOM CMECH H C
HCKITIOUEHHEM OTIETbHBIX 2IeMEHTOB. [10cTaHOBKa ONbITa « AHTArOHM3M HOHOB).
11. YueT onbiTa «AHTAaroHU3M HOHOB». KOJIIIOKBHYM 110 TEME « MuHepaIbHOe MHTaHHE PACTCHUI.
5. OBPA3OBATEJIbHBIE TEXHOJIOT'MU

B mpenojaBaHMM  JMCUMIUIMHBL  «Qusuonocus U GuoXumMus ~ pacmeHui»  MCIOJIb3YIOTCH
pa3HooOpasHble 0Opa3oBaTe/bHbIE TEXHOIOIHH Kak TpaJMIMOHHbIE, TAK H C NPHMEHEHMEM aKTHBHBIX H
MHTEPAKTUBHbIX METOJI0B 00y4YCHHUS.

AKTHBHbBIE U HHTEPAKTHBHBIE METO/IbI OOYUCHUS:
- Hnmepaxmuenas nekyus (memd 7).
- ['pynnosas ouckyccus (mema 9)
= [Ipumenenue uMUmMayUuoHHbLX Mmooenet (mema 3.5);
- Paz6op KOHKpemHbIX cumydayuu (memd 8,9):

6. OLIEHOYHBIE CPEACTBA JJIs1 TEKYUIIEIO KOHTPOJIA YCIIEBAEMOCTM,
[IPOMEKYTOYHOM ATTECTALIUH 1O UTOI'AM OCBOEHUS TUCUUIIIMHBI U
YUEBHO-METOJAUYECKOE OBECIIEYEHHUE CAMOCTOSITEJIbHOM PABOTbI
CTYAEHTOB

Bonpockl K CaMOCTOSTeIbHOM padoTe CTy1eHTa
XUMHUECKUH COCTAB KJIETKH. Boua H MMHepaﬂbeIe BellecTBa B KJIETKE.

1

2. CrtpoeHnwue. KiaccuprKaLus 1 (YHKLMH yTJI€BOAOB.
3. Crpoenue, Knacchukalus i GyHKLMH JTHITHIOB.
4. CTpoeHHe U KlacCHpUKaLus aMHHOKHCIIOT.

5. Crpoenue, knaccubukalus U GyHKUMH BATAMHHOB.
6. Ctpoenue, kiaccuduralys U GyHKLUUH OesKOB.

7. Crpoenue u KiaccubuKauus GepmMeHTOB.

8. Kuneruka epMEHTATHBHOIO KaTajausa.

9. Crpoenue, knaccudukalus i QyHKLUUU HYKICHHOBBIX KHCJIOT.

10. XuMuuecKHil cocTas KiieTku. Boaa u MUHEpaJIbHBIC BELLECTBA B KIICTKE.
| 1. BausiH{e BHYTPEHHUX M BHELIHMX (aKTOPOB HA (hoTOCHHTE3.

12. KocMuyeckas posib pOTOCHHTE3A.

13. Obuas xapaKTepUCTHKa U dTallbl IbIXaHHA.

14. JlpIxaTeabHbli KOIPQHULMEHT.

" JlaHHbIA yHKT BHOCHTCS B paGouyto NMporpaMmy TOJIbKO NMpH HATH4MH [paKTHYECKUX/1abopaTopHbIX padoT B yueOHOM TUIaHe.



15.
16.
17.
18.
19.
20.
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DUTOrOpMOHbBI pOCTA.

@DUTOropMOHBI CTAPEHHS W CTpecca.

OcHOBbI OHOTEXHOJIOTHH.

JleMcTBYE paMaLlMK Ha PacTeHUS.
AJlIeSI0NnaTHYeCKUe B3aUMOIEHCTBHS B LICHO3E.

VY CTOWYMBOCTD pacTeHUi K 00/1€3HAM (MMMYHUTET).
JleicTBHE Ha PacTEHHs NECTULMIOB.

Bonpochl K peHTHHI-KOHTPOJIIO
PeiiTuHr-KoHTpO.Ib Nt 1

|. [1a3mMaTudeckass MeMOpaHa eCTh Y KICTOK:
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BHPYCOB U OaKTEpHi

TOJILKO y PACTUTEJIbHBIX OPraHU3MOB

TOJIBKO Y 9YKApHOTHYECKUX OPraHu3MOB

BCEX OPraHM3MOB, HMEIOIIUX KJIETOYHOE CTPOCHHE

. BapbepHyto (GYHKLHIO B KIETOYHOH MeMOpaHe BBITIOJIHSIET(FOT):

OMJIMITUIHBIN CIIOM
NPOHU3BIBAIOIIUE OEIIKH
yTJIEBOJBI
MHUHEpaJIbHbIE COJIH
HCIIOPT BEILIECTB Yepe3 MeMOpaHy NPOTHB IPaMeHTa KOHICHTpalHH HA3bIBAETCH:
AKTUBHBIM HOHHBIA TPAHCIIOPT
obneryennast 1uddysus
MTUHOIIUTO3
(haroumTo3

. OcHOBHas QYHKIMST MUTOXOH/IPHI:

cuHTe3 OCJIKOB

cunre3 ATD

paciienjeHue OpraHnuecKux COEIUHCHUMI
CUHTE3 YIJIEBOJIOB

.OTIMYUTEIBHBIM IIpU3HAKOM KJICTKH pacTECHHUs SABJISACTCS HAJIMYIHAC

sapa

LIUTOTUIA3MbI

nJacTUa

M/1a3MaTHYECKON MEMOpaHbI

6.KJIeTKH KakixX OpraHu3MOB COCOOHbI K (harouurosy”’
1.

LI

4.
7.B0IbIIyI0 4acTh 00beMa pacTUTEIbHOM KJIETKH 3aHUMACT
1.

Lo 19

=

pacTeHuH
OakTepu
rpuboB
’KHBOTHBIX

PO
BaKyOJIb
M1aCTHAbI
LMTOMJIa3Ma

8. [ToryoleHue KJIETKON TBEPAbIX YaCTULl HAa3bIBACTCS:

a) MAHOLIUTO30M

6) ¢parouuTO30M

B) (hOTOCUHTE30M

I') BCAChbIBaHUEM

9. [lepeBapvBaHKe YACTHIL ALK B KJIETKE MPOUCXOHUT B:
a) MUTOXOHJIPHAX

0
B

)

) pubocomax
) JIA30COMAX
)

I') XpoMocoMax



PeiiTuHr-KoHTPOIb N 2

Peuienue 3aaau:

|. HaBecky ceMsiH pa3HbIX pacT€HHH IOrpy3HIIH B Bo/1y. Yepes CyTKH Macca CEMsIH KyKypy3bl yBEIHIHIIACH
Ha 30%. noacosHedHuka Ha 83%. ropoxa — Ha 110%. Kaxk 0OBACHUTH MOJTy4YEHHbIE pe3ysbTarhl’

2. Kak o0bICHUT HabyXaHHe B BOJE MAC/SHUCTBIX CEMsH (ITOJICOTHEYHUKA, KIICIIEBUHbI H 1IP.) HECMOTPA
Ha TO. YTO JKUPBI 06/1a71a10T ruApoPOOHBIMH CBOMCTBAMH

3. KopH#u 0/IHHAKOBBIX CESHLEB MIOTPY/KEHBI B COCY/IbI C PACTBOPAMH Ge3ppennbix coneil. Kak Oyner
IPOMCXOIMThH BCACHIBAHHE BOJIBI CEHIIAMHU, €CIIH OCMOTHYECKOE IaB/ICHUE KIICTOUHOTO COKa KOPHEBBIX
Bonockos cocrasiseT 0.5 MIla, a ocMoTHueckoe nasienne pactsopa 0.1: 0.3; 0.5 u Mlla.

4. PacteHue nepecakeHo B Ho4By. OCMOTHYECKOE JIaBJEHHE MOYBEHHOI'O pacTBOpa 0.2 MIla. B momeHT
[OCAIKH OCMOTHYECKOE JaBICHHE KOPHEBBIX BOJIOCKOB paBHsANoch (.9 MIla, a TypropHoe faBaeHue — 0.8
MIla. CMOYXeT JIi pacTeHHe JKUTh Ha AaHHOK nouse? OOBSICHHUTE.

5. Yem 0OBACHSIETCS YMEHBIIEHHE HHTEHCUBHOCTH BCACHIBAHUS KOPHAMM IPH 3aTOIJICHHH NOYBbI”

6. JIBa OIMHAKOBBIX COCY/IA 3AII0JIHEHBI TIOUBOH: B OJIHOM COCYJIE NeCYaHas I104Ba. B IPYTOM IJIHHACTA.
[Tousa B 060UX COCYax MOJIMTA 0 MOJHOTO HACHILICHUS (COAEPKAHHE BOJbI COOTBETCTBYCT IOJIHOH
BJIArOEMKOCTH TOUBBI). B KakoM cocy/ie Goblle: a) 00LIero coAepkKanus BObL: 0) KOIUYECTBa JIOCTYITHOM
JUIS pacTeHH# BOJIBI; B) MEPTBOTO 3anaca Bojbl? OObACHUTE.

7. Ilpu onpeeneHnu ko>bdumenTa 3apsiaHus METOJI0M, OTIHCAHHBIM B npebIyLIel 3a1aue. 0Kazanoch.
YTO BCE PACTEHMS TP BbIPAIMBAHUM HA OJIHOW U TOH K€ TOYBE JAI0T NOYTH OJIMHAKOBBIN pe3yJIbTaT
HE3aBUCHMMO OT X BHJA U Bospacta. Kak 970 00bACHUTD?

8. B moJieBbIX yCIOBUSX Ha OJMHAKOBOH [M0YBE TPOU3PACTAIOT JICH U NIICHAIA. [Tpu OTCYTCTBUM OCAIKOB
YCTOMUMBOE 3aBSiIaHUE Yy JIbHA HACTYIIUIIO IIPH BJIAXKHOCTHU MOYBEI 18%. a y mumeHuisl — npu 15%. C
KaKUMK OCOBEHHOCTSIMH PACTEHUH CBA3aHBI 3TH PA3/IHuKsA’

9. [Mouyemy K. A. THMHpSI3eB HA3IBAI TPAHCITUPALMIO “HEU30CKHBIM 370M 77

10. TTpOMCXOIMT JIK TPAHCIMPALKsl IPU 3aKPbITBIX yCThHIAX Uy 6€e31MCTHBIX N0OEroB”?

11. Y 0JHOTO U3 JBYX OJIMHAKOBBIX JIMCTBEB ILIIONIA CMa3aJId HHKHIO CTOPOHY TOHKHM CIIOCM Ba3€/IMHa.
[10CJIe Y4ero ONpeIeuIi HHTEHCUBHOCTh TPAHCIMPALMK, KOTOpas okasanach y HeoOpabOTaHHOIO JIMCTA B
10 pa3 MeHblIIe, 4eM y KOHTPONIbHOTo. Crenaiite BBIBOJ HA OCHOBAHUHU ONMUCAHHBIX PE3YJILTATOR.

12. Kak 00BSICHUTE, YTO TP 00IIeH HEDOJIBIIOH MIOLAH yCThUIHBIX OTBEPCTHH (0K0JI0 1% myiomma
JIUCTHEB) MHTEHCUBHOCTH TPAHCIIMPALMH ITPU OJIArONpPUSTHBIX yCIOBUAX BOJIOCHA0KEHUS] PACTEHHH
MpuOIMIKAeTCsl K MHTEHCHBHOCTH HBAropalyy (MCnapeHns co cBOOOJHOM BOJAHOM MOBEPXHOCTH) 7

13. [ToyeMy NpH yBeJIMYEHHH TyPropa 3aMbIKaIOIIUX KICTOK NPOUCXOAHUT OTKPBIBAHUE yCTHHUHDIX mesen?
14. KoHIIeHTpaluii HOHOB KaJIMs B 3aMBIKAIOIIMX KJIETKaX yCThHIl BO3PACTACT Ha CBETY B 4-5 pa3. Kakosa
[IpHYKHA FTOTO SBJICHHUS.

15. CKOJIBKO BOJIbI HCITAPHT PACTEHHUE 3@ 5 MUHYT, €CJIH IUIOA/lb €ro JIMCTECB paBHA 200 cM2. a
MHTEHCUBHOCTb TPAHCIHpALUH -12%r/M2.47

16. ToGer ¢ mIoMmAanbio aucThes 1. 2 av2 3a 4 MunyTsl uenapua 0.06 r Boabl. [1pu Tex ke yCIoBHsX €O
cBOGOIHOMN BOIHON MOBEPXHOCTH MUIoInaabio 20 cM2 3a 30 MUHYT HCIIAPUIIOCH 0.15 r. Onpenenurs
OTHOCHTEJIBHYIO TPAHCIIUPAIHUIO (OTHOMIEHHE HHTEHCHBHOCTH TPAHCIMPALMU K HHTCHCHBHOCTH
CBOOOJIHOIO UCIIAPEHHUS).

17. BHIYHCIHTH SKOHOMHOCTD TPAHCIIUPAIMH (OBICTPOTY PACXO0BAHUS 3a11aca BOJIbI) IO CJIEAYIOLHM
JaHHbIM. HHTEHCHBHOCTh TPAHCIIMPALMH PaBHa 25 I/M2-4, MJIOWA/b JIUCTHEB — 550 cMm2, celpas Macca
pactenus — 20.0 r. abcomoTHO cyxas — 9.0 (OTBET BbIPa3sUTh B MPOLCHTAX 3a 1 4.).

18. 3a BereTAMOHHBIN IEPHOJ] PACTEHHs HAKOMMIK 2,1 KI' OpraHuYecKON MacChl U UCIIapUIIH 525 Kr BOJIBL.
BBIYMCAUTE NPOAYKTHBHOCTh TPAHCIIHPAIIUH.

19. YeMy paBeH TPaHCIHPALMOHHbBIA KOYQPUIKEHT IEPEBbEB, UCIIAPUBIINX 34 BereTallMOHHBIN MEpHOA 2 T
BOJIbI M HAKOMMBIIKX 32 3TO Bpems 10 K cyxoro BelecTsa’

20. TpaHcIMpalMOHHBIHA Koo uHenT paBeH 125 w1/r. HaliTi npoyKTHBHOCTH TPAHCIIUPALIUH.

71. Macca JIMCTa B COCTOSHUH TOJTHOTO HackllleHust Obu1a paBHa 1,02 1., a nmocje noaBsIaHus
yMenbinuiack 10 0.90 r. OnpeaennTs BeIHYHHY BOIHOTO nedHULKMTA KIETOK JIMCTa (B MPOLEHTAaX ), €ClU
H3BECTHO. 4TO abCOIIOTHO cyxas Macca 3Toro aucra 0.42 r.

22. B oaHoM u3 onbitos JI. A. MiBanosa 20-1eTHsisi cCOcHa Oblla ciuyena 3/11. Topell 1Hs ObUT TIIATEJILHO
CMAa3aH CAJIOM | 3aKpbIT KJIEEHKOM, 10CIIe Yero NepUOAMIECKH ONMPEeIsIM BIKHOCTE IPEBCCUHbL ITHS,



KOTOpast okasanack paHoit: 3/11 —60. 2: 5/11 - 62, 2 9/11 — 63, 7%. Kak 00bSCHUTE IOJTYy4YCHHBIE
pe3yybTaThl’

23. Kak 00bIcHUTH “r1ad” Gepessl P MOPaHEHUH CTBOJIA PAHHEH BECHOM H OTCYTCTBHUS 9TOrO ABJICHUA
aeTom?

24. B Tpex cocy/1ax ¢ MOYBOM OBUIM BBIPAIIEHBI IPOPOCTKH KYKypY3bl [IPH OAMHAKOBBIX yCIOBHAIX. OnuH
COCY/I IOCTaBUJIM B KPHCTAJLIM3ATOP C BOJIOH KOMHATHOH TEMIIEPATYPBbL, BTOPO# — B KPUCTAJIM3ATOP C
BoJI0# Harpetoii j10 30°C. mocne yero 0da cocy/1a 3aKpblId CTEKIIIHHBIMHU KOJIIAKAMH. Tpetuii cocyn
OCTABUIIM OTKPBITBHIM. Y KaKUX IPOPOCTKOB Oy/1€T HAO/IOAAThCs 6osiee uHTeHCcHBHas ryTTaus’ Kak 910
00BSICHUTH?

25. TpexJieTHsisl BETKa COCHBI Cpe3aHa ¢ IepeBa, HUKHsA 4acThb cTeb1s OuHIleHa OT XBOU, I10CJIE YEro BETKY
MOCTABU/IM B OAHKY C PACTBOPOM KPACHOM KpackH (203uHa). Hepes Helemo ObUI CeIaH MONePEeYHbIH
paspes cTebIs BbIlE YPOBHS KHAKOCTH B OaHke. Kakue qactu cTe61st 6yIyT: a) MHTEHCUBHO OKpalleHsl; 0)
¢/1a60 OKpAIIEHBI; B) COBCEM HE OKPAIIeHbI Kpackoi. Kakoi BhIBOJI MOJKHO CACIATh HA OCHOBE 5TOTO
omnbITa’

PeiiTHHI-KOHTPOJIb Ne 3

OTBETHTH Ha CJIEIYIOIIME BOIIPOCHIL:

|. IlpiBeCTH KOHKPETHBIA MPUMEp BIMAHHSA M060ro OTAEIBHOrO (pakTopa BHELIHEH Ccpe/ibl Ha COCTOSHHUE
JIpEBECHBIX PaCTeHHH Ha 0ObEKTE BalleH TIPaKTHYECKOH JeATeIbHOCTH. B mpuMepe onpe/ie/MTh, Ha Kakne
(u3HoIOrHYecKHe MPOLECChl BO3ACHCTBYET JaHHbIA (aKTOp Cpeipl, ONMUCAaThb  MEXaHH3Mbl  STHX
(pM3HOIOrMYECKHX TTPOLIECCOB, XapaKTep BIMAHMA HA HHUX BHCIIHCIO (akTopa ¥ BCKPBITb CBSI3b MEKIY
3p(GEKTHBHOCTBIO MX pabOTbl M COCTOSHHEM pactenuii B 0OBEKTe HAOJIIOJACHHH. Ha ocHoBe
[IPOJIEIAHHOTO AHA/IW3a IIPEUIOKUTh PEKOMEHJAIMK [0 [IPOBEACHHIO BOIMOKHBIX arpoOTEXHUYECKHX
MEPOIPUSATHUH.
2. Ilo paiioHy NpOKWUBAaHUs IIPUBECTH KOHKPETHBIM NPUMED BIHSHUA JIECOXO3SIMCTBEHHBIX MEPONPUATHI
WM HMHBIX BHUIOB aHTPOIIOIEHHOTO BO3JCHUCTBUSI Ha COCTOSIHUC JAPEBECHBIX pacTeHUH. BBIABHTB, 4epes3
M3MeHeHHe KakuX (DaKTOpOB Cpebl OKa3bIBACTCS BO3JCHCTBHE Ha PACTCHHS. Kak ¥ B mpeaplayLIeM
BOIIPOCE. ONPE/IEINTH CBSI3b MEMKY OCOOCHHOCTAMH Ha6JIF01AEMOTO COCTOSIHUS U 3G (HEKTHBHOCTBIO pabOThI
du3MONOrMYecKHX MexaHM3MoB.  Ha 5TOH OCHOBE [pOAHATH3UPOBATH NPaBHJIBHOCTL [IPOBOJUMOIO
arpoTeXHHYECKOr0 MEPOIPHATHS H MPE/UIOKATE PEKOMEHIALUH N0 yBEIHICHHUIO €ro 3 PeKTUBHOCTH HIIN
YCTPaHEHHIO OTPULATENBHBIX CTOPOH BO3ICHCTBHS.
3. MakposnemenTsl. [TornomeHne ux 13 MOYBBL. TPAHCIOPT U €ro 3HAICHUE B 0OMEHE BELLECTB PACTCHUH.
4. Poct xopHeBbX cucteM. Koppensdnus B GpOpMHPOBAHHH HAJ3eMHON M MOJ3EMHOM 4YacTeil pacTeHHH.
Ponb hakTOpOB Cpeibl B Pa3BUTHH KOPHEBBIX CHCTEM.
3. Tlouste o pocre. mudpepeHIaniy 1 Pa3sBUTHH. DTallbl Pa3sBUTUs APCBECHBIX pactenuil. @akTopsbl.
BJIMSIOLIME HA BpeMsl IIepexo/ia K IIEPBOMY LIBETEHHIO.
4. YCTOWUYMBOCTH PACTEHUH K HACEKOMBIM (2TTPAKTAHThI, PCIIE/UICHTBL. (epOMOHBI, IKIAU30HEI, FOBCHOUIbI).
5. OCHOBHBIE MHKPODJIEMEHTBI, HEOOXOAUMBIE [Tl pacTeHuii. Pob MUKPO-

3JIEMEHTOB B OOMEHE BELICCTB.
6. KcueMHBIi TpaHCTIOPT BOJbI M MHHEPAIbHBIX 3JIEMECHTOB. JIBMKyLIME CUJIBI KCHJIEMHOTO TPaHCIopTa.
O6bsCHEHHE BO3MOKHOCTH MOJIbEMa BOJIbI B IEPEBbIX HA 3HAYUTEIIbHYIO BBICOTY.

7. TlepuoAMYHOCTH IUIOJOHOMIEHHS W OOpa3soBaHMs INMIICK Y JPCBECHBIX pactennii. [IpuuMHBl STOH
[IEPUOMYHOCTH U IIyTH €€ MPEOJ0JICHHU.

8. IIpuMeHeHHE PEryIITOPOB POCTA B JIECHOM XO3AHCTBE.

0. 3HaYeHHe a30Ta B KU3HEAesITeIbHOCTH pacTeHui. Iloriomenue a3ora. pey THIN3ALHUA.

10. Unpoman-3-ykeycnas kucnora (MYK) kak GpuroropMoH: ee GyHKIHHM B ITpoLIECCaX pOCTa: METOMBI €¢
oGHapyskenus B pacteHusix. Mcnonbzopanne YK u ee CHHTETHICCKHX aHAIOTOB.

1 1. ®usmnonorus npopacraHusi CEMsH.

12. YcTOoWYMBOCTh PAaCTEHUH KaK pe3ysbTaT [Ipouecca ajanTalii.

13. MexaHu3M H30MpaTeIbHOCTH B MOIJIOMIEHUH MHHEPAIbHBIX SJICMCHTOB. OU3HUOIOTMYECKH KHUCJIBIC.
HefTpalbHBIE U [IeJ04HbIe CONMU. PU3MONOTHYECKHE OCHOBbI MPUMCHEHHA MUHEPATIBHDIX yaoOpeHuH.

14. TTokoii mouek. Dasbl MoKost. OU3UOJOTHYECKHE MEXAHNU3MBI, ONIPE/IEIAIOMHME COCTOSHUE ITOKOA.

15. 3acyXx0yCTOWYMBOCTD pacTeHUH. DU3HOIOTHIECKUC U MOp(hOTOrHyecKHe IIPUCIIOCOOTEH s Y paCTCHHH
K CYIIECTBOBAHHMIO B yCIOBHAX KPATKOBPEMEHHOTO U JUTMTEILHOrO HEA0CTATKA BIIAIH.

16. ®U3KMOIOTUS TOPOJICKUX PACTEHHH.



17. MeXaHu3M aKTHBHOTO MOIJIOMEHNS MUHEPATbHBIX 371€MEHTOB. CBsI3b €r0 C IbIXaHHUEM.

18. [Tokoit cemsn. Tunpl mokos. Crparupukanus. 1Ipouecchl, MPOUCXOAAIIKE TPH NPOPACTaHHH CEMSH.
19. ®OTO- ¥ re0TPOIH3M Y pacTeHuii. GU3HONOrHIECKUE MEXAHU3MBL. ONPEIEAIOUINE HX BOSHUKHOBCHHC.
2(). ®U3HOIOrHUECKHE OCHOBBI IIPUMEHEHHs y100pEHHH.

1. dukcauus azora BO3AyXa CBOOOIHOKUBYIIMMH M CHMOMOTHYECKHMH MHKpOOpraHM3MaMH. [lyTtH
YBeJIMYEHHs COZIEPHKAHHU a30Ta B MOYBE MOl IECHBIMU HACAKACHUAMH.

22. I'u66epelUIMHbL, HX CTpOCHHE. OMOCHHTE3 M (U3HONOIHYECKHUE ¢GyHKIHUH. MeToabl Onpe/e/ieHus
ru6OepesIIMHOB U ITyTH MX UCIIOJIb30BaHUS.

23. PoctoBble Koppensiuu. [ToasprocTs. @U3M0I0rHuecKHi MEXaHW3M TOMHHHPOBAHUA Y pacTEeHUH.

24, DU3HONOrHYECKHE OCHOBbI BErETATHBHOTO PA3MHOKEHHS (IIPHBUBKHU, Y€PCHKOBAHHE U JIp. ).

25. 3amacHble BellecTBa pacTeHuil. KIleTOYHbIE CTPYKTYpbl CIyXKalmMe Ui pasMeIICHHs 3allacHbIX
BerecTB. [IpeBpallieHus. CBsI3aHHbIE ¢ 00pa3oBaHUEM H MOOHMIIM3alIMEH 3allacHbIX BELIECTB.

26. I|MTOKUHMHBL, WX CTPYKTypa, OMOCHHTE3 W (PH3HOIOIHYECKHE GyHKIH. MeETOAbI ONpe/CICHH
[IMTOKUHUHOB.

27. VeTOHYMBOCTD PACTeHHH K H30BITOUHOMY COJIEPIKAHUIO COJIEH B TIOYBE. OCOBEHHOCTH COJIEYCTOMYUBBIX
pacTeHHH.

28. du3noIOrks XpaHEeHHs CEMSIH U IUIO/I0B.

Bonpocsl K YK3aMeHY
|.  buosoruyeckue MeMOpaHbl U UX QyHKIIHH.

!J

Perynsis akTHBHOCTH GEPMEHTOB

(9'S)

Murpanus Heprud U TPAHCIOPT ICKTPOHOB TPH ¢doTtocunTese.
Perenepanys y pacTeHUH.

CgeroBas cTaaus (OTOCHHTE3A.

PacTuTeabHas KJIETKA KaK OCMOTHYECKas CUCTEMA.

[IurMeHThI IJIAaCTH .

o8 =N Ov ph

3HaueHHE MUKPOIIEMEHTOB JIUIS KU3HEAEATETbHOCTH pacTEeHHUH.
9. OpraHu3MeHHbli ypOBEHb HHTETPALUA Y PACTCHHH.

10. 3nayeHue Keje3a, KPeMHHUs, AllFOMUHUS IS )KU3HEACATCIbHOCTH pacTEeHHUH.
1. ®orodochopunrpoBaHue.

12. DnexkTpoM3HONOrHYecKas Perysius y pacTeHUH.

13. TopMOHATbHAs CHCTEMA PEryJIsiiy y PaCTCHUH.

14. Kanpuui.

15. Buojornyeckue MeMOpaHbl U UX QYHKIHH.

16. Penykuust HUTparta.

17. IlentosopocharHblil MyTh OKUCICHUS INIFOKO3BL.

18. ®duxcanus MOJIEKYJISPHOTO a30Ta.

19. I'THOKCHIATHBIA LIMKJL.

20. Penykuus HATpaTa.

21. L\ 14 — ¥ TpPUKapOOHOBBIX KUCIOT (LIMKII Kpebca).

22. PacrtuTesnbHas KJI€TKa KaK OCMOTHYECKas CUCTEMA.

23. T'nuxoums.

24. BoaHblii 0OMEH PaCTHTE/IbHBIX KJIETOK.



25. da3pl OHTOTEHE3a PaCTUTEILHOM KICTKH.

26.
27.
28.
29,

30.

(S ]
—
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[§]

(99)
98]

[O%]
+

43.
44.
45.
46.
47.
48.

W N D
[0 T N

wn
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MexaHH3MBbl 3alIUThl i YCTOHUYMBOCTH Y PACTEHHM.

C4 —nyth poTOCHHTE3A.

Typrophbie 0OpaTUMBbIE IBUKECHHUS.

OYHKIMOHHPOBAHHUE CTIEIUATH3UPOBAHHBIX CEKPETOPHBIX CTPYKTYP Y PACTCHHH.
duzuonorus crpecca.

KcuaeMHbIH TpaHCIOPT.

JIOKOMOTOPHBIH CHOCOO IBHIKEHHUS Y K'Y THKOBBIX.

. JIbIxate/bHasi 2JIeKTPOTPAHCIIOPTHAS LENb ¥ OKHCIUTENbHOE (poChHOpUIMpOBaHHE.

BHYTpHUKIETOYHBIE JIBHKCHHUS.

CriocoObl BBIICICHHUS BEIIECTB Y PACTEHHUH.
VHAyKIHsE TOJSIpU3alMY Y PaCTEHHH.

Teopus «3ddexra noa0KEeHUs.

[Ipsimoe OKHCIIEHHE CaxapoB.

Teopus «addexra nonoKEHUs .

CHUCcTeMbI pEryJISIHA i HHTErpallul y PaCTEHHH.
[Tos10BOE pa3MHOKEHHE IIBETKOBBIX PACTCHHH.
MembOpaHHast peryJsus y paCTeHHH.

Muuuuranus BETEHHS.

DeKTpOoPHU3HOIOrHUecKas Peryysilms y paCTCHUH.
JleTepMUHAIMSI 110J1s1 Y PACTECHHM.

['ukosnus.

MexaHu3Mbl TIepeIBUKEHHSI BOJIbI [10 PACTEHHIO.
[opMOHalIbHAsl CHCTEMA PEeryJIslMK Y PACTCHHUH.
Bepxyuie4nslii pocrt.

@DOTOCUHTE3 10 THITY TOJCTSHKOBBIX (CYKKYJIEHTOB).
MexaHu3MBbI MOp(poreHesa.

da3bl OHTOT€HE3a PACTUTEIbHON KIIETKH.

MexaHHU3MBbl 3aIMUTH U YCTOHUYMUBOCTH Y PACTEHHH.

®OH/I OLIEHOUHBIX CPEJCTB JUIS IPOBEJIEHUS ATTECTALMH YPOBHS C(HOPMUPOBAHHOCTH KOMIICTCHIMH
00y4JaroIUXCs 0 AUCUUIUIHHE 0QOPMIISETCS OTACTBHBIM JOKYMEHTOM.

7. YYEBHO-METO/JUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHHE

JAUCHUIIJINHBI
7.1. Knurootecne4eHHOCTH
HanmeHoBaHMe TUTEpATypbl: aBTOP, Ha3BAHME, BU lon KHUI'OOBECITEYHEHHOCTb
M31aHus, U31aTeIbCTBO v31aHus =
KoJin4ecTBO 3K3eMILIIPOB Hayinuue B 31€KTPOHHOM

v3naHui B oubnuoreke Bal'y B

oubnurorexke Bal'y

cootBetcTBUM ¢ PI'OC BO
| 2 3

OcHoBHas uTeparypa*

|. boraHuka. CUCTeMaTHKa BbICIIAX PACTEHUH: 2016 67 http://e.lib.visu.
MeTO/IMYECKHe yKa3aHus K J1abopaTopHbiM paboTam

]
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ABTOpBI: Ckpunyenko JI. C.

Baxpomeesa A. A.Bnaaum. roc. yn-t um. A. I'. 1 H.
I". CtosieToBbIX. — Bnagumup : U3a-so Bal'V, 2016.

ru:80/handle/12
3456789/5408

nocobue K MojeBoi NpaKkTUKe MO HanpaBJeHHIO
021900 - IMousosenenue / M. A. Ma3upos [u ap.] :
BiaauMHUpCKUii rocy 1apCTBEHHbIH YHUBEPCUTET
umeHu Anekcanapa ['puropbeBrya U Hukonas
I'puropbesiya CtonetoBbix (Bal'Y) .- Braaumup
BnaauMHUpCKuUii rocy 1apCTBEHHBIH YHUBEPCUTET
umeHn Anekcanapa ['puropbeBuya u Hukonas

| ['puropbesuya CtosieTosbix (Bal'Y). 2012 .- 70 c.

—43 c.

2. AHaToMust 1 MOP(}OJIOTUsl PACTEHHIA: 2015 67 http://e.lib.vlsu.ru/bil
METOJNYECKHE YKa3aHus K 1aDopaTopHbIM paboTam stream/123456789/4
Ckpunuenko JI. C.. Braaum. roc. yu-1 uM. A. I'. 1 271/1/01438.pdf

H. I. CronetoBbix. — Brmaanmup : M3a-so Bal'V, = 28:B
2015. -8l c.
3. ®usuonorus pacreHuit , C.C. Measeses 2009 4 http://ﬁzrast.ru/skach
Wznatenscto CankT-IletepOyprekoro at/medvedev.html
yHuBepcuTeta. - 2009 - 336¢
JlonoaHuTe/IbHAsA JIMTEPATYpa
| TMosieBble HCCeJ0BaHKMA CBOMCTB M0UB : yueOHOE 2012 61 http://e.lib.viIsu.

ru:80/handle/12
3456789/2714

7.2. IlepuoanyecKue U3IaHus

W o -

sypHai [louBoBeneHne (http:/sciencejournals.ru/journal/pochved/)
KypHaJI ArpOXHUMHUS (http://sciencejournals.ru/journal/agro/)

skypHan 3emnenenue (http:/jurzemledelie.ru/)

7.3. UuTepHeT-pecypehbl

JnexTpoHHas Oubamoreka  akyinbrera  IlouBoBeneHHs MI'V um. M.B., Jlomonocosa

http://www.pochva.com/

EMHBIH rOCY1apCTBEHHbIH peecTp MOUBEHHbIX pecypcoB Pocchu http://egrpr.esoil.ru/
http://egrpr.soil.msu.ru/

http://TTouBoBen. pd
8. MATEPUAJIbHO-TEXHUUYECKOE OBECIEYEHHUE JTUCHUIIIMHbI

]_Iﬂﬂ peanun3anui ﬂaHHOﬁ JUACIHUIUIAHBI HMMEIOTCs CIEeNHaJIbHBIC IOMELIEHU IS TIPOBEACHHUS

JaHSTHH  JIeKIHOHHOTO THMIA, 3aHATHH J1abOpAaTOPHOTO THUIA, TPYNNOBBIX M HHIMBUIyalbHBIX
KOHCY/IbTAllMH, TEKyLIero KOHTPONS M NPOMEKYTOYHOH aTTeCTALUH. JlaGoparopHble. NpaKTH4YeCKHe H
JIeKIMOHHbIE 3aHATHS MpoBoaATcs B «JlabopaTopun XHUMHYECKOro aHajin3a Io4B» ayll. 415 -1. IlepeuyeHb
HCIIOJIB3YEMOTO JTMIIEH3HOHHOTO IPOrPAMMHOI0 00eCe eHH s Windows 7. Microsoft Office 2010.
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