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1. HUEJU OCBOEHUS JUCHHUIIJIMHBI

Lleablo 0CBOEHMS AMCUMILIMHBI SB/SIETCS: MO3HAaHHE (QYHKIHMOHHPOBAHHUS PACTUTEIBHOIO OpraHusma B
M3MEHSIFOIMXCS  YCIIOBHSAX CpeIbl. ONpEAECHHE aJalTHBHBIX M aKKIHMMAlMOHHBIX CIOCOOHOCTEH
pa3IMYHBIX THIIOB PAacTEHHH, MyTel NMOBBILIEHAs YCTOWYUBOCTH PACTEHUH K JEHCTBHIO HEOMaronpuaTHbIX
(dakTOpOB Cpeabl.

3agaum: 1) gaTh LEAbHOE MpeJcTaBieHre O (GYHKIHOHMPOBAHUM PACTHTEIBHOIO OpraHW3Ma B YCIIOBHSX
nedcTBUs  BHEWIHMX  (AKTOpoB; 2) TMOHATH (PYHKLUHMOHMPOBAHMS PACTHTEIBHOIO OpraHusmMa B
M3MEHSIOLIUXCS  YCIOBHAX CpEIbl: 3) PAacCMOTPETh AJANTHBHBIE M AKKJIMMALMOHHBIE CHOCOOHOCTH
pa3/IMUHBIX THIIOB PACTEHMii; 4) 03HAKOMHTBCS C OCHOBHBIMU METOJIAMH OIIEHKH yCTOHYMBOCTH PaCTCHHH U
KJIETOK K aOMOTHUYECKMM M OHOTHYECKMM CTpeccopaM: J) O3HAaKOMHTBCS C MyTSMH IIOBBIIICHHS

YCTOMYHMBOCTH PaCTEHHH K JIEHCTBHIO HEOIArompUATHBIX (PAKTOPOB CPE/Ibl.

2, MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO
Jlucuuuinaa «OU3HOI0r s ¥ GHOXUMHS PACTEHMH» BXOAUT B 6a30BYIO YaCTh, BKIKOUYCHHOH B y4eOHBIH

IaH TMOArOTOBKM OaxanaBpoB corgacHo @®I'OC BO mo nanpasnenuto 35.03.03  Arpoxumus H
arpornoyYBOBE/ICHUE.

HeoGxomuma JUisl JajibHEHIIero M3ydeHHsl TaKMX JMCLUMIUIAH Kak «ArpoOuoneHonords». «OCHOBBI
CceJIEKLIMHU pacTeHui», «Bpeaurenu u 60J1e3HH CEIbCKOXO3IUCTBEHHbBIX KYJIbTYP).

3. IIJIAHUPYEMBIE PE3VYJBTATHI OBYUYEHUS IO JUCHHUIIJIMHE
[1anupyemble pe3ysibTartel 0OOYYEHUs MO IUCHMILIMHE. COOTHECEHHBIC C MJIAHUPYEMBIMH pe3yjibTaTaMH
ocoenus OITOTIT

Kon YpoBeHb [naHupyemble pe3y ibTaTbl 00yYeHHs MO JUCLIMIIMHE XapaKTepU3yOLLIHE
(hopMHUpyeMbIX OCBOEHHSI sTanbl HOPMUPOBAHUSA KOMIIETEHLMH (MTOKa3aTe/IM OCBOCHHA
o |
KOMIMETEHLHH KOMIIETEHLIMH KOMIMETEHLIMH)
/ 2 3

[IK-5 | Yacmuunoe | 3name: w3MeHeHUs (U3HOJOTMUECKUX MPOLECCOB B PACTUTEIbBHOM OpraHu3Me B pa3jiiiHbIX
YCIIOBUAX CPE/Ibl, BbI3BAHHbIX Kak aOHOTHUYECKHUMH, TaK M OHOTHYECKMMH BO3ICHCTBUAMM:
alanTUBHbIE W aKKIMMALMOHHbIE CHOCOOHOCTH pPa3/IMYHBIX THIMOB PACTEHWH: TyTH
MOBBILLIEHUS YCTOWYMBOCTH PACTEHHH K AEHCTBUIO HEOIAaronpuATHbIX GakTOPOB CPe/ibl:
pMemb: OLEHUBATL yCTOWYMBOCTH PACTEHMH M KIETOK K aOHOTHYECKMM H OUOTHYECKUM
cTpeccopaM; BO3JIEHCTBOBaTb Ha  PAcTHTE/bHbie OOBEKTHI C  LE/bIO  MOBbILIEHHS
YCTOMYMBOCTH pacTeHUii K AeHCTBHIO HEOIaronpuaTHbIX (akTOpOB Cpe/bl

eé1adems: - OCHOBHBIMM METOJAMU OLEHKH IApaMeTpOB, XapaKTEepHU3YIOLIMX
(GH3H0I0roOHOXMMHUYECKUH CTATyC PACTEHHM:

IIK-11 | Yacmuunoe | 3namb: TepMHHbI M MOHSTHS COBPEMEHHOM (U3HONOrMH U OMOXMMHH PACTEHHH. CYLLIHOCTD
Gu3M0I0ro-GHOXMMHUYECKHUX TMPOLECCOB, MPOTEKAIOLIMX B PAacTHTEILHOM OpraHusme, HX
3aBUCUMOCTb OT BHELIHUX YCJIOBHH U 3HAUY€HHUE AU MPOAYKLIHOHHOIO MpoLecca;

Vmems: oueHHBaTh  (PU3MOJOTMYECKOE COCTOSIHME, — aJanTalMOHHbIH  MOTEHLMA,
MHTEHCHBHOCTb MPOLIECCOB KM3HEAESTENLHOCTH Y PasHbIX BMIOB CENbCKOXO3MHCTBEHHbIX
pacTeHHii Ha OCHOBE (DU3MONOrO-GMOXMMHYECKHX NapaMeTpoB; OMpeAenaTh (BakTopbl
YIydlleHHs pOCTa, Pa3BUTHs M KauecTBa MPOAYKUMH CElbCKOXO3AHCTBEHHBIX KYJbTYp:
BbIGMPATh 3(EKTUBHBIE CIIOCOOBI ONTUMU3ALMHU (H3HOIOrO-OHOXUMHYECKHX MPOLIECCOB,
MpOTEKAIOIMX B PACTHUTENLHOM OpraHu3Me, MyTeM peryjiMpoBaHHs SHIOTEHHBIX H
K30TeHHBIX (PAKTOPOB JKM3HH PACcTEHHid; 0BOCHOBBIBATH Ha OCHOBE (DH3HOJOTHYECKHX H
OUOXMMHYECKUX MOKa3aTeslel arpoTeXHUYECKHEe MEPONIPUATHSA W ONTHUMHU3MPOBATh CPOKH HUX
TpOBE/IEHMs U1 MOJYYESHHS BBICOKMX U YCTOHYHMBBIX ypOKAeB XOPOLIEro Ka4ecTBa:
Bnaoems: 6a30BbIMM HaBblkaMH 00OpaOOTKHM M aHaju3a HSKCMEPUMEHTAbHBIX [daHHBIX,
CHCTEMATH3alluK Pe3ysIbTaToOB U pa3paboTkH (QU3HONOrHYECKUX MOAXOAOB Ul MOBbLILUCHHUS
3¢ dEeKTUBHOCTH PaCTEHHEBOJCTBA.
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4. OBBEM U CTPYKTYPA JUCHUIIJIMHBI

Tpya0eMKOCTb AMCLMILIMHBI COCTABIISIeT 5 3a4eTHbIX eaunull. 180 yacoB

Buabl yuebHoit
paboThl, BKJIHOUYAs
CaMOCTOATEIbHYIO
paboTy CTYAECHTOBH
” Dopmbl
@ TPYOEMKOCT (B O6beM yueOHOH P
= yacax) TEKYILEero
5 paboTsl,
e o o KOHTpOJIs
) i = - C IPUMEHEHHEM
No HanumeHoBaH1e TeM W/WiIK pa3fiesioB/TeM 2 o = | 3 yCIEeBaeMOCTH.
/ = @ = = WHTEPAKTUBHbBIX
n'n JUCUMIUTAHBI = = = 1) tdhopma
& 5 = METO/OB .
= = ) s 10/ MPOMEKYTOUYHOU
) = o = (B yacax / %)
= = =z 2 = aTTecTaluu
5 3} T @) (no cemecmpam)
= | =
= | &
£ | &
=
I | Beeaenue. @u3Honorus pacTeHUH - Hayka ; s 5 4 ¥ 3/50
0 (YHKLIMSX PACTHUTEIbHBIX OPraHU3MOB ) B B
2 | ®U3KONIOrUs pacTUTEbHON KIIETKH 5 3-4 2 4 11 3/50
3| BoaHblil pexxum 51 56 2 4 I 3/50 p/k |
4 | MuHepaJibHOE TUTaHUE 5 7-8 2 4 I 3/50
5 | ®dotocuHTE3 51 910 | 2 4 1 3/50
6 | Jlbixanue 5 11-12 | 2 4 | 1 3/50 p/K 2
PocT u pa3BuTue pacTeHUI 5 13-14 | 2 4 I 3/50
8 | du3KHoIOrusl YCTOMYMBOCTH pacTeHuu | 5 | 15-16 | 2 4 11 3/50
9 | GopmupoBaHKe  KadecTBA  YPOKAss | o | o ¢ | 5 i [ 3/50 p/k 3
CEJIbCKOXO35MCTBEHHBIX KYJIbTYP ) B
Bcero 3a 5 cemectp: 5 18 18 36 99 27/50 JK3aMeH
Hanuuue B nucunmniune KIT/KP
HToro no aucuminte 18 18 36 99 27/50 IK3aMeH

Voenbhbiti 6e¢ 3ansmuil, APOGOOUMbIX 6 UHMEPUKMUBHBIX (hopmax dondicen cocmasnsme He menee 2070 ayoumopnvix 3aHAMUU ONA
baxanaspos u okono 40% ons Mazucmpos u Cneyuanucmos.

CoaepskaHue JIEKIIHOHHBIX 3aHATHH 110 THCHUIINHE

1. Beenenne. @U3HOIOTHA PACTEHHI- HAYKa 0 PYyHKIHAX PACTUTEIbHBIX OPraHH3MOB.
IIpeamer ¥ 3anaud (GU3MOIOIMM W OHOXHMHHU pacTeHuH. DU3HONOrUs pacTeHHH Kak byHaaMeHTaTbHAS
OCHOBA arpOHOMHYECKMX HayK. [ aBHeWIIHe 3Talbl pa3sBUTHs (PU3UOIOIMH PACTCHHMH KaK HayKW, BKlal B
Hee OTEUECTBEHHbIX YdYeHbIX. OCHOBHBIE HAIPABJICHHS COBPEMEHHOM (M3MOIOTMH DACTEHHH. MeTtobl
(U3HOJIOTHH PACTEHUI U YPOBHHU MCCIIEIOBAHUH.
2.DuU3HONIOTUsl PACTUTEIBbHOM KIIETKH.
CtpyKTypHast ¥ (YHKIMOHAIBHAS OPraHU3allksl PACTUTENbHOH KIETKH. XHMHUYCCKHHI COCTaB LMTOIIa3Mbl
U ee opraHeql. AMHHOKUCIOTBL Belki ux coctas. CTpyKTypa H QyHKUHH. DPEpMEHTBI HX OHoIoTHYecKas
poib. Knaccuukauus. HykienHoBbie KucaoTel. Jlumuael Yriaesoasl. Boxa. (busudecKkue CBOKMCTBA,
cTpykTypa. MUHepabHble BELECTBA K HOHHBIA COCTAB KIIETKH.
CTpyKTypa ¥ (yHKIMH HUTOILIa3Mbl. KieTounble MeMOpaHbl U UX QyHKIHH. [Tnazmaruyeckne MeMOpPaHbI:
[J1a3MaIeMMa. TOHOIIACT. DHIomIasMaTudeckas ceTb. CBOWCTBA CrieluDUIECKUX MEMOPAHHBIX CUCTEM.
CtpykTypa ¥ (YyHKIMM KJIETOYHOIO SAPA, XJOPOIIACTOB, MHTOXOH/PHH. pubocom, armapara ['oJbIKH.
BAKYOJIM. JIN30COMBI, MUKPOTPYOOUKH.
2. BoaubIii pe;KUM pacTeHH.

3HaueHHe BOAbI B JKM3HM pacTeHmii. Ilornoiiende W BblieldeHHe BOJbI KieTKOH. CozmepxaHue H
pacrpejie/icHde Bojbl B KieTke. KopHeBas cucrteMa Kak OpraH IOIMVIOIICHHS BOJIBL. JIBuraTenu BOJHOIO
noToka B pacTeHud. KOpHEBOe jaBleHHE, €ro BO3MOJMKHBIC MEXaHH3MBbL. Pa3MEpBI, 3aBUCHMOCTL OT
BHYTPEHHHUX M BHEIIHUX YCJIOBHH.
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Tpancnupanus. 3aBUCHMOCTD €€ OT BHEIIHHX (JaKTOPOB, CYyTOYHBIH X0/1. JIACT Kak opraH TpaHCIHPALUH.
Perynupoaunue Tpancnupauud. ['yrraiuus. Bo3MoKHOCTb IOIJIOMEHNs BOJIBI IMCTHAMM U CTEOIISIMA.

[1yTh BOCXOMASIIEro TOKA BOABL. J[BUKEHHE BOJbl B CHCTEME I10YBa-pacTeHHe-aTMOoc(hepa Mo PaiueHTy
BOJIHOTO noTeHIata. OcoGeHHOCTH BOJ0OOMEHA Y Pa3IMUHBIX 3KOJOTHYECKHX Ipymni. 3HaYeHHe BO/IbI JUIsl
(GopmupoBanus ypokas C.-X. KyJIbTypamu. Boambiii Gananc (uToUEH030B. DU3HOJIOIHYECKHE OCHOBBI
opotienus. Vicrnonp3oBanue GpU3HONOTHYECKUX MOKa3aTeleil Uil ONTUMH3ANK BOJHOTO PEXKUMa PaCTCHHH.
4. MuHepa/ibHOE IUTAHHE PACTECHH.

HeoOXoaMMBble pacTEHHIO MAaKpO3JIEMEHTHl U MHKPOJJIEMEHTBI, HX YCBOSICMbIC COCJMHCHUA U
¢usnosnornyeckas posib. DOHU3MOJIOTMYECKHE HAPYLIEHMsl [P  HEJOCTaTKe OTJCJIbHBIX JJIEMEHTOB.
KpyroBopoT 371eMeHTOB MUHEPAJILHOIO ITUTaHUS.

MoHHBIH TpaHCIIOPT y pacTeHui. PaguanbHoe nepeMelneHue HOHOB B KOPHSAX (JABHIKCHHUE IO alloIlIacTy,
cummacty). IlepemelneHde HOHOB Ha JalbHUE paccTosHMs. IlepelBH)KEHHE HOHOB II0 KCHIIEME.
[ToryonieHye ¥ TPAHCIIOPT MOHOB B CBSI3M € TpaHcnupauued. llepemenieHre BOJBI U PACTBOPEHHBIX
BELLECTB B JIMCTe.  PeryiMpoBaHue pacTEHHSIMH CKOPOCTH IOIJIOIIECHHS HOHOB.

CuHTeTHYeCcKast JesTelbHOCTh KOpHs. CuHTe3 aMHHOKHCIOT B KopHAX. CyTouHas pHUTMHKa
AMHHOKHMCIOTHOTO MeTaboIn3Ma. benkoBbiit cocTaB KOpHs. [IpIxaHHe KOpHEH W OMOCHHTE3 aMUHOKHCIIOT H
HenkoB. KopeHb KA MeCTO CHHTE3a BTOPHYHBIX COSIMHEHUH (IT0IMCcaxapH/I0B, GUTOrOPMOHOB, INIMKO3HIOB,
QJIKAJIOMJI0B U T.1.).

MuHepaibHbIe BELIeCTBA B (UTOLEHO3aX M UX KPYroBOPOT B dKocHcTeMe. [lormomenne nuraTebHbIX
BEIIECTB PACTEHHAMM B MOJIEBBIX YCIOBHSX. KOHKYPEHIMS MEXIy PacTeHHSIMH. AJUICIONAaTHYeCKOe
B3aMMO/ICHCTBHE KYJIbTYPHBIX PACTEHHH U COPHAKOB. PU3HOIOrHYeCKHE OCHOBBI IPHMEHEHHUS Y100PCHUH.
5. ®dortocuHTeE3.

O6mas xapaktepucTuka Qortocuntesa. Jlner kak oprad (OTOCHMHTE3a. XIIOPOIJIACTBL MX COCTaB,
CTPYKTYpa. CBOHCTBA M (yHKIHH. PU3MKO-XMMUYECKAs CYIIHOCTh GOTOCHHTE3A. €ro 3HayeHHe B 0OLICH
SHEPreTHKE pACTHUTENLHOTO OpraHusMa. [JlaBHbIC STambl DPa3BHUTHS TNpPEACTABICHAR O (OTOCHHTE3E.
MHTEHCUBHOCTL (DOTOCHHTE3a, METObI €€ ONpejeleHUs U BblpakeHHs. POTOCHHTETHYECKasd €IMHMIA.
CTpyKTypa ¥ (yHKIHMH peakuMOHHOro HeHTpa.  CTpykTypa M (QYHKIMM >JEKTPOTPAHCIOPTHOH LENH
(horocuHTe3A.

CsertoBas ¢asza (orocunteza. PorocunTeTHyeckoe (Gochopunupopanre. XapakTepuCTUKA OCHOBHBIX
THIOB (hoTodhochopUuIupoBaHus.

Mexaunsm dortocunTeTudeckoro ¢ochopenuposanus. Poropenykiusa. Boaa kak OCHOBHOH JOHOD
BOZOpO/ia B peakiusax BoccraHoBieHus CO2

TemuoBas dasza QortocuHTe3a. Merabonusm yrmepoga mpu (orocuHTese. QDOTOABIXAHHE M €r0
SHEpreTUyecKas polb.

CucTeMbl perysnuy GpotocunTesa. Perymsiuus GoTocHHTe3a Ha ypOBHE (POTOCHHTETHHYECKOrO annapara.
doTocHHTe3 W OOMEH BEIECTB B PACTUTE]LHON KieTke. BHOCMHTE3 aMHHOKHUCIIOT. OEJIKOB. JIMIHJOB.
(UTOrOpMOHOB, ToNIMCaxapuioB. Perysuus GoToCHHTE3a Ha YPOBHE OpraHa M LeJIoro pacTeHHsL.

3aBUCUMOCTh MHTEHCHMBHOCTH (POTOCHHTE3a PACTEHHUH OT OCBEIIEHHOCTH W CHEKTPaJbHOro COCTaBa
cBera. BuimsiHME JpYrMX BHEIIHMX M BHYTPEHHMX (DAKTOPOB Ha MHTEHCHBHOCTH (DOTOCHHTE3A.
KomneHcanroHHble TOUkd. B3auMoperictBue (akTopoB. DOTOCHHTE3 KaK OCHOBA MPOIYKTUBHOCTH C.-X.
pactenuii. WMHTEHCMBHOCTH (oTOCHHTe3a M 00lIas Ouojioruyeckas IPOAYKTUBHOCTH PAaCTHUTEIbHBIX
OpraHU3MOB.

6. /Ibixanue pacTeHHi.

O61asi XapaKkTepuCTHKa JbIXaHHS M €ro 3HayeHWe B JKU3HM pacTeHHs. Bujbl paboThl coBepllaeMOH
KJIETKAMM pACTEHHsSl (OCMOTHYECKAs. XMMHYECKas. 3JICKTPUUYECKas. MeXaHWYecKas, PeryisTopHas) H
HEOOXOANMOCTh HEIPEMEHHOTrO CHaGKeHHs MX dHeprued. brosorus abxaHus u OpoxeHus. [IbIXaHHE KakK
LIEMb MTOCIIEA0BATENBHBIX OKUCIIHTEIBHO-BOCCTAHOBUTEIBHBIX PeaKiiid. JIpIxaTe/ibHble (hEPMEHTBI.

[ IMKOJIM3, [BE CTAJWK [JIHKONH3a. AdpoOHas (asa JbIXaHHs W BUABI OPOXKEHHH y BBICIIMX PaCTCHUH.
[lmKt Tpu- ¥ 1MKapOOHOBBIX KHCIOT. [IeHTo30(pochaTHbIi UK. [ THOKCAIATHBIH UKL

[lyTh HepeHoca >JIEKTPOHOB: jblxaTenbHas wenb. OxucaurensHoe docpopenuposanue. ConpsKeHue
OKHCJIHTEIBHOTO (hochOpeTHpPOBaHHUs ¢ MPOLECCOM [IEPEeHOCA IEKTPOHOB. DakTophl conpsikeHus. Teopus
XMUMHO-OCMOTHYECKOTO M XUMUYECKOTO CONPSIKEHMS.

JlbixaHue 1 OOMEH BEUIECTB B paCTUTEIbHON KIICTKE.

Metoapl ompesieieHus WHTEHCHBHOCTH [IbIXaHMs M JBIXATEJIbHOro KO>pduuueHTa. Koadduunents
JbIXaHMsl TIPUH DaA3IMYHBIX CyOCTpaTax [bIXaHHs. 3aBHCHMMOCTb JIBIXaHHSl OT CBE€Ta, TEMIICPATYpBL.



BI@JKHOCTH. [A30BOT0 COCTABa M JAPYIUX YCIOBHUi cpebl. HTEHCHBHOCTD U JIpyrHe OCOOCHHOCTH JbIXaHUS
pa3IMUHBIX TKAHEH ¥ OPraHOB PACTEHHH W PACTEHUS B 1IJIOM B pasHble (a3bl pOCTa U PA3BUTHS.
7. Poct 1 pa3BUTHE paCTeHHM.

[TonsitTie 06 OHTOreHe3e, pocTe W pasBUTHE pacTeHHil. B3anMocBs3b pocTa M pasBuTs. BHyTpeHHue u
BHEIITHUE (PaKTOPhI pOCTa U Pa3BUTHSL.

du3HONOrus U OMOXMMHUS IPOPACTaHUs ceMsiH. JIpIxaHue, peBpalleHus U Nepe/IBUKEHUE BELICCTB.

Jlokaym3auusi pocTa y BBICHIMX pacTeHHi. OCOGEHHOCTH POCTa OPraHOB pacTeHHs. 3aKoH OOJBLIOrO
nepuosa pocra. MeToibl W3MEPEHHs CKOPOCTH pOCTa. 3aBUCHMOCTb POCTa OT BHYTPCHHHX (bakTopoB.
3aBUCHMOCTb POCTA OT BHEIIHUX (PAKTOPOB.

CyTo4Hass W CEe30HHAsA MEPUOJMYHOCTH POCTA KaK CJIEJACTBHE COBOKYIHOIO JICHCTBHS BHYTPCHHHX H
BHeIIHUX (akrtopoB. Ilepexox pacTeHMH M HX OTIAEIbHBIX OPraHOB B COCTOSHHC TIOKOS  Kak
npucrocobieHde s TMepeKUBaHus HeOIaronpuaTHBIX ycnoBui. Buusl mokos: [pe/IBapUTEIbHbIH.
ry6okuit. BeiHyKAeHHbIH. COCTOSHHIE KIETOK U TKaHeH B epHo/I MOKOs. PU3H0IOTHYECKHE OCHOBBI ITOKOSI
JIPEBECHBIX PACTEHHH. MHOTOJNETHHX TpPAaB, O3UMBIX KyJbTYp. CEMsH, KiyOHEH, JIyKOBHI. KOPHEBHIL.
CniocoObl HapyILIEHUS U NTPOIEHHUS [TOKOS.

Kpyrosble aBHKEHHsS (HyTAllMH) BEPXYIIEK PacTylIMX (pacTeHWH) opraHoB. POCTOBBIC M TYpPrOpHBIC
JBMKeHUst opraHoB pactenuit. Hactuu, ux Buabl. Tpomusm u ux Buibl Poib aykcunos u AT®. 3uauenue
TPOIM3MOB B PacTeHHEBOJICTBE. [10ISPHOCT KIETOK. TKaHEH, OPraHoB M pacTeHHs. 3HAYeHHE MOJAPHOCTH
[PH YKOPEHEHHHU YePEHKOB. XMPYPruuecKue i XUMHYECKHE CIOCOOb! yIIPABIEHHS POCTOM PacTeHHH.

DU3HOIOrHYECKHE OCHOBBI PUMEHEHUS] CHHTETHYECKUX PETYJISTOPOB pOCTa ISl yKOPEHCHHS YCPCHKOB,
neosMalyy, YIydllleHUs 3aBA3bIBaHUs U POCTa IJI0/I0B, PEryIMpPOBAHHUS IIOKOS.

Tunsl OHTOreHe3a pacTeHH#: MOHOKAPIHUYECKUE OJHOJIETHHE, O3MMBIE, ABYJICTHHE W MHOIOJCTHUC H
MOJMKApIMYECKHE  MHOTOJETHHe.  BereTaTwBHBIH M TE€HEPATHBHBIA  TNEPUOABI  Pa3BHTHSL.
[Ipucroco6isieMoCTh FeHepPaTUBHOTO Pa3BUTHs K CE30HHBIM H3MEHEHHUAM CPEJIBL.

['eHeTuyeckas nporpaMma pasBUTHs M €€ pealM3alus B 3aBUCHMOCTH OT BHYTPEHHHMX W BHCHIHMX
YCJIOBUH.

CoBpeMeHHbIE TIPeJICTABIEH S O PErYISTOPHON CHCTeMe pacTeHus. Peakinn pacTeHHi Ha COOTHOLICHHE
JUIMHBL aHA ¥ Hou (doTomepuonnl). [IpucnocoGutenbHoe 3HauyeHHe (oTonepruoausma. PUTOXpOMHAS
cucrema ¥ (ortoreproanusM. Peakiust pacTeHUH Ha MEPUOJUYECKYIO CMEHY MOBBIMICHHBIX W TIOHHKCHHBIX
TeMIIepaTyp (TEPMOIIEPHOAU3M).

YcKopeHHe pa3BUTHS OJHOJNETHUX O3UMBIX. JIBYJIETHUX U MHOTOJIETHHX PACTCHUH IPHU MPEABAPUTEIHHOM
BO3/CHCTBUM HAa HUX HU3KHX MOJIOKHTEIBHBIX TEMIIEPATYD (APOBH3ALIHS).

MuU3HOIOrus IBETEHUS] W OILUIOJOTBOPEHHUS. BereraTHBHOE pa3sMHOKEHHE PACTEHHH, €ro OTIMYHC H
CXOJCTBO C CEMEHHBIM pa3MHOKeHHeM. (DH3HOJIOTUs CTApPeHMs PACTEHWH. YIIpaBjeHHE I€HEPATHBHLIM
Pa3BUTHEM M CTAPEHHUEM PACTCHHH IyTEM PEryMpOBaHHsi CBETOBOIO, TEMIIEPATYPHOIO W BOTHOTO PEKUMOB
¥ MHHEPAILHOIO MUTAHUS.

8. ®u3H0JIOrusi yCTOHYMBOCTH PACTEHHH

[IprcnocoOIeHHOCTh OHTOr€HE3a PACTEHHH K YCIIOBHMSAM CpE/bl KaK pe3ylbTaT HX SBOJIOLHOHHOIO
pa3BHTHs(M3MEHUYMBOCTH, HAC/IEJACTBEHHOCTH. 0TOOpA). 3allMTHO-NIPUIIOCOOUTEIbHBIE PEAKIMKU PACTCHHS
MPOTUB MOBPEXKAAIOIIMX BO3ACHCTBANR. B0O3MOKHOCTE MPUCHIOCOOICHUS PACTEHUH K HeOIaronpusITHbIM
YCIOBHSAM Cpefibl (3aKalMBaHUe PACTeHHMi). XO0J0J0YCTOHYMBOCTE PACTCHHH. CrocoObl  TOBBIILIEHHUS
X0JI0JI0YCTOMUYUBOCTH PACTEHUHM.

Mop030yCTOIYMBOCTL pacTeHHi. YCIOBHS U [PUYHHBI BbIMEp3aHUs pacteHui. CrocoObl MOBBILEHHUS
MOPO30YCTOHYHBOCTH. 3aKalMBaHHWe pAcTeHUH, ero (asbl. 3UMOCTOMKOCTh KaK yYCTOHYMBOCTH KO BCEMY
KOMILIEKCY HeBGIaronphsTHBIX (BAKTOpPOB MEPE3UMOBKH. BhinpeBanue, BbIMOKaHHe, rHOCb MO] JeISTHOM
KOPKO#. BBITUPAHHUE, TOBPEAKICHHE OT 3UMHEH 3aCyXH

Biusinme Ha pactenue W30bITKa Biary. [loneranue pactenuit 1 ero npuumHbl. CrocoObl PeayPekICHHAs
MoJIEraHusl. KapoycTonunBOCTh pacTeHHUH. Crniocobsl MOBBIIIEHUS ’KapOyCTOMUYHUBOCTH.
3acyx0oyCTOHUMBOCTh  pacTeHuil. (DU3HOIOrHYEcKHe OCOOEHHOCTH  3aCyXOYyCTOHYHMBOCTH pacTeHuH
CeJIbCKOr0 X03stiicTBa. [1yTH MOBBIIEHUS 3aCYXOyCTOHYMBOCTH KyJIbTYPHBIX pacTeHui. PH3HONOIHYECKHE
ocHOBbI opomneHus. CoJeyCTOHYMBOCTL PAaCTEHHH. BO3MOKHOCTH €ro IOBBIICHHS. Y cTORYMBOCTD
PACTEHMI IPOTUB BPEIHBIX Ta3000pa3HbIX BbIACICHHIT MPOMBIIIIEHHOCTH W TpaHcnopTa. PU3HONOrHIECKUe
OCHOBBI TPUMEHEHUSI TEPOULIUIOB.



Conep:xkaHue J1a60pPaATOPHBIX 3AHATHH 10 AMCHHIIHHE
|. [1a3MoiM3 M AEIUIa3MOJIM3 PACTUTENbHOM KiIeTKH. Paszmuunble (GopMbl Mmiuasmosusa. OnpeleneHue
BA3KOCTH IMTOILIAa3Mbl 1O BPEMEHHM IIa3MoJik3a. IPHKU3HEHHOE OKpAIUMBAHWE KJICTOK HEHTpPabHbIM
KkpacHbIM. OnpeiesieHue IPOHUIAEMOCTH JKUBBIX H MEPTBBIX KIICTOK.
2. Ilponumaemocth miasmoneMmbl s uoHoB K n Ca (konmaukoBblid miasmonu3). OnpenesncHue
OCMOTHYECKOTO JaBJIeHHs KJIETOYHOI0 COKa METOIOM Iu1a3mMou3a. 3. OnpezeneHre CocyIei CHIlbl KIETOK
[0 U3MEHEHUIO pa3MepoB TKaHu. Orpe/IeleHre H30IEKTPHYECKOH TOUKU PACTUTEIIbHBIX TKAHEH.
4. Posib MOKPOBHBIX TKaHEH B MPEIOXPAHEHHH PAacTeHH# OT moTep BOAbL OmpejeieHHe HHTEHCHBHOCTH
TpaHCIMpPALMM W OTHOCHTENIbHOM TpaHcnupauuu. OmnpejiesieHHe HWHTEHCHMBHOCTH TPAHCIHPALMU PH
MOMOILM TOPCHOHHBIX BecoB 110 UBanoBy. KoioksryM 1o teme «@u3HOIOrHs pACTUTEIILHON KIETKH .
5. Onpe/eleHue CTENEHH OTKPBHITOCTH YCTBHI METOA0M QUbTpaluu. ONpeieIeHHe KOJIWYeCTBa YCThHIL Ha
/IMHAIY TMOBEPXHOCTH JIACTAa. YUeT pe3y/lbTaroB OINbITA MO ONPENENEHUIO 3aLUTHOTO JCHCTBHA
MOKPOBHBIX TKAHEH.
6. Onpenenenne o6wIeH, cBOOOAHON U CBS3aHHOH BOJbI B pacTeHHH. [locTaHOBKA ONBITA 110 ONPEACICHUIO
K02 hUIIMeHTa 3aBsIaHUS.
7. OnpejeneHne BOJOYIEP/KHBAIOIIEH CIOCOOHOCTH pacTeHHH MeTosoM «3aBsilaHus» [0 ApJaHiy.
KosutoxkBuym 1o Teme « BoHbIi 0OMEH pacTeHHI».
8. MUKpPOXMMMUECKMI aHaIu3 30/bl pacTeHHH. XMMHMUYECKMH aHaiu3 COKa PaCTeHMH MO MarHuukomy.
[ToctanoBka oneiTa «DHU3HOTOTUYECKH KUCIIBIE U LIETOYHBIC COJINY.
9. [lpoBeieHMe ONbITA TIO ONpeleeHHio KodpQHIHenTa 3aBsjanus. Y4eT ombita «DU3HOIOTHICCKH
KHCJIbIE U LIEJIOYHBIE COIHY.
10. BblpaimBaHne pacTeHM# B BOJAHBIX M NECYAHBIX KyJbTypax Ha IOJHOH MUTATeIBHOM CMECH U C
HCKJIIOUEHUEM OT/IEJIbHBIX 2JIeMeHTOB. [locTanoBKa ONbITa « AHTArOHW3M HOHOB).
11. Yyer onbiTa « AHTArOHA3M HOHOBY. KOIIOKBHYM 10 Teme « MuHepanpHOe NUTaHHe PaCTeHUI.
5. OBPA3OBATEJIbHBIE TEXHOJIOI'MHA

B npenojaBaHuM JMCUMIUIMHBL  «Qu3uonoeus U Ouoxumusi pacmenui» — MCTOJB3YHOTCA
pazHooOpasHble 0Opa3oBaTe/IbHbIE TEXHOIOTMH KaK TPaJULMOHHbIC. TaK M C MPUMCHCHHEM aKTHUBHBLIX H
MHTEPAKTUBHBIX METOI0B 00yUEHHUS.

AKTUBHBIE M HHTEPAKTHBHbBIC METO/IbI OOYUEHHS:
- Humepakmusnas nexyus (mema 7);
- I'pynnosast ouckyccus (mema 9)
— Ipumenenue umMumayuoHHbIx mooenei (mema 3,5),
- Paszbop konkpemuoix cumyayuii (mema 8,9);

6. OIEHOYHBIE CPEACTBA JJIsI TEKYIIEIO KOHTPOJISI YCIIEBAEMOCTH,
MPOMEKYTOYHOMN ATTECTALIMHA 1O UTOI'AM OCBOEHUS JUCHUIIIMHBI U
YYEBHO-METO/JMYECKOE OBECIIEYEHHUE CAMOCTOSITEJIbHON PABOTbI
CTYJAEHTOB

Bonpocel K caMocToATeIbHOI paboTe CTy/IeHTa
XuMHuueckuii cocTas KieTku. Bosia 1 MUHEpalibHbIE BELIECTBA B KJICTKE.
Crpoenue, kiaccuUKalus U GyHKLHH YIIICBOIOB.
Crpoenue, kiaccubukalus U GyHKLMH JIMITHIOB.
CTtpoeHue U KIaccupHUKaLKug aMHHOKHCIIOT.
Crpoenue, knaccubukanus U GyHKLUHH BATAMHHOB.
Crtpoenue, kiaccubukaLys U GyHKLHHU OeKOB.
Crpoenue 1 ki1accudukalus GEepMEHTOB.
KuneTnka GepMEHTaTUBHOIO KaTaiu3a.
9. Crpoenue, knacCHUKaLUA U PYHKLIHH HYKIEHMHOBBIX KHCJIOT.
10. Xumuueckuit coctaB kieTkd. Boga v MuHepasibHbIC BELLECTBA B KJIETKE.
| 1. BausHMe BHYTPEHHUX W BHELIHUX (akTOpOB Ha (POTOCHHTES.
12. KocMmuueckas posib pOTOCHHTESA.
13. O61as xapakTepuCTUKa U JTarbl AbIXaHHS.
14. JIpixaTeabHblid KOYPPULIMEHT.
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" JlaHHblit Ty HKT BHOCHTCS B paGouylo MPOrpaMMy TOJILKO MPH HATWYUH NPAKTHYECKUX/ 1ab0paTOpHbIX paboT B yueOHOM IjIaHe.



IS. OUTOropMOHBI pocTa.

16. @UTOropMOHbI CTAaPEHHS U CTpecca.

17. OcHOBBI OUOTEXHOIOTHH.

18. JleHcTBHEe paavaLMy Ha pacTEHMS.

19. AnnenonaTuueckye B3aUMOJEHCTBUS B LEHO3E.

20. YcTOMYMBOCTL paCTeHHH K OONE3HAM (MMMYHMTET).
21. JleHcTBHE HA pacTeHUs MECTHLIMIOB.

Bonpochbl K peHTHHI-KOHTPOJII0
PeiiTHHT-KOHTpOJIBb Ne 1
|. [l1a3maruyeckas MeMOpaHa ecTb y KJIE€TOK:
. BUpYyCOB U OakTepui

2. TOJIBKO Y pPaCTHUTCJIBHBIX OPraHu3MOB
3. TOJIbBKO Y OYKapHOTHYECKUX OPraHU3MOB
4. Bcex OpPraHu3MOB. UMCIOMIUX KIE€TOYHOC CTPOCHHUC

IJ

. baprepHyio (yHKIHIO B KJIIETOUHON MeMOpaHe BBIIOJIHAET(OT):

. OunIMnuAaHBIA CI0H

2. NpOHU3BIBAIOLIUE OCIIKH

3. yriaeBojbl

4. MUHepaJbHbIE COIU

3. TpaHcnopT BemiecTB yepe3 MeMOpaHy IPOTUB I'PaJME€HTa KOHICHTPALIMU HA3bIBACTCH:
|. aKTUBHBIA HOHHBINA TPAHCIIOPT
2. obneryenHas 1udpys3us
b]

3. THMHOLMTO3
4. darouuTos
4. OcHoBHast HyHKIIMSI MUTOXOHPUH:
1. cuHTe3 OelIKOB
2. cunte3 ATO
3. paciuenjieHue OpraHM4ecKuX COeJMHEHUM
4. cuHTE3 YIJIEBOJLOB
S.OTJAMYMTEIIbHBIM TPU3HAKOM KJIETKH PACTEHHS SIBJISCTCS HATMYHUE
1. sapa
2. UMTOIUIa3Mbl
3. numactua
4. nna3matuueckoi MemOpaHbl
6.KJieTkn Kakux opraHu3mMoB clIOCOOHBI K (arourosy?’
|. pacreHui
2. Oaktepuii
3. rpubo
4. KMBOTHBIX
7.501bIIIyI0 YacTh 06beMa paCTUTENBHOM KIIETKH 3aHHMaeT
. sapo
2. BaKyoJjb
3. niacTuabl
4. uMroruiazma

8. [TorsomeHue KJIETKOMA TBEPABIX YAaCTULl HA3bIBACTCH:

a) MUHOLIMTO30M

0) aroruTo3om

B) (OTOCHHTE30M

[') BcacbIBaHUEM

9. IlepeBapuBaHue YaCTUL] TUIIH B KJIETKE MPOUCXOJIUT B!
a) MUTOXOHIPUSIX

0) pubocomax

B) JIM30COMAax

') XpoMOcOMax



PeiiTHHr-KOHTPOIb Ne 2
Perienue 3agay:

|. HaBecku ceMsiH pa3sHbIX PACTEHHI MOTPY3HIH B Bo1y. Uepes CyTKH Macca CeMsH KyKypy3bl yBEJIHUHIIACh
Ha 30%. moaconHeyHrka Ha 83%. ropoxa — Ha 110%. Kak 00BbsICHUTD MOTy4YeHHbIE PE3YIbTAThI?

2. Kak 00bscHUTL HaOyXaHWe B BOJIC MACIIHUCTBIX CEMSIH (I10JICOTHEYHHKA, KIICLIEBUHBI U JIP.) HECMOTPS
Ha TO. YTO KUPbI 00J1a1AI0T T'HAPOGOOHBIMU CBOHCTBAMHU ?

3. KOpHH 0JIMHAKOBBIX CESHIIEB MOTPYKEHBI B COCY/bI C pacTBOpaMu Ge3Bpenbix cosei. Kak Oyaer
IIPOMCXO/IMTh BCAChIBAHHE BOJIBI CESTHIIAMU, €CJIH OCMOTHYECKOE JIaBJICHUE KJICTOYHOI'O COKa KOPHEBBIX
BosiockoB cocraisieT 0.5 MIla. a ocmoTrueckoe aasierue pactsopa 0.1: 0.3: 0.5 u Mlla.

4. Pactenue nepecakeHo B ouBy. OcMOTHYECKOE JaBlieHne ouBeHHoro pactsopa 0.2 MIla. B MmomeHT
[OCAJIKH OCMOTHYECKOE JaBICHHE KOPHEBBIX BOJIOCKOB paBHsioch 0.9 MITa, a Typropuoe aasienue — 0.8
MITa. CMOXKeT M pacTeHHeE KUTh Ha JaHHOH no4Be? OObACHHUTE.

5. Yem 0OBACHSIETCS. YMEHBIICHHE MHTEHCHBHOCTH BCACHIBAHHMS KOPHSMH IPH 3aTOMICHHH TIOYBBI”

6. JIBa 0OIMHAKOBLIX COCY/Ia 3aIl0JIHEHbI TOYBOH: B OZIHOM COCY/I€ leCUaHas 1104Ba. B JIpyrOM ITIHHHCTAs.
[loyBa B 060HX COCY/aX MOJUTA [0 HOJHOTO HACBILICHHUS! (COAEPKAHUE BO/Ibl COOTBETCTBYET IIOJIHOM
BJIArOEMKOCTH T10YBbI). B KakoM cocye GoJblie: a) 0OIIEro coaepkatust BOJIbL: 6) KOJIMYECTBA JIOCTYTHOH
JIUIsl paCTEHHH BOJIBI; B) MEPTBOTO 3amaca BoJbl? OObICHHTE.

7. Ilpu onpenenenuu Ko>pQHUIMEHTA 3aBsIaHUS] METOI0OM. OITMCAHHBIM B IPEbIIYLIEH 3a/1aue. OKa3anoch,
4TO BCE PACTEHMs [IPH BLIPAIIMBAHMHI HA OJHOW U TOH K€ MOYBE Jar0T MOYTH OJAMHAKOBBIH Pe3y/IbTaT
HE3aBUCHUMO OT MX BHJa M Bo3pacrta. Kak 9T0 0OBbsACHHUTL?

8. B 110JIeBBIX YCIOBUSAX HA OJIMHAKOBOM [OYBE IPOU3PACTAIOT JIEH H MuleHuua. [Ipu 0TCyTCTBUH 0CaAKOB
YCTOMYMBOE 3aBsiIaHKE Y JibHA HACTYIIHIIO IIPH BJIAKHOCTH NMOYBBI 18%, @ y MIICHUIIB! — [IPHU 15%. C
KAKUMH OCODEHHOCTSIMHM PACTEHHI CBA3aHBI 9TU Pa3IM4us’

9. TTouemy K. A. TuMHpS3€B Ha3bIBAI TPAHCIIUPALHIO “HEU30EKHBIM 3J10M ™)

10. TIpOMCXOAMT 1M TPAHCIMPALUS IPH 3aKPBITBIX YCTHHIAX U Y 6€3THCTHBIX 100eroB?

11. Y 01HOro U3 IBYX OJJMHAKOBBIX JIUCTHEB ILTIOIIA CMa3aJld HHKHIOKO CTOPOHY TOHKHMM CJIOEM Ba3e/IMHa.
[OCJIE Yero ONMpe/Ie/IMIN HHTEHCHBHOCTD TPAHCIIMPALIHH, KOTOpas OKa3alach y HeoOpaboTaHHOro JIMCTa B
10 pa3 MeHbIIE. YeM Y KOHTpOJIbHOT0. ClenaiTe BBIBOJ HA OCHOBAHMHU ONMCAHHBIX PE3Y/ILTATOB,

12. Kak 0GBSICHUT, 9TO TIpH 00IIeH HeGOMBIIOH MUIOMA1 YCTBUYHBIX OTBEPCTHH (0KO0710 170 nommaim
JIMCTHEB) MHTEHCHBHOCTH TPAHCIIMPALUH TIPH OIArONPUSTHBIX YCIOBHAX BOJOCHAOKEHHS paCTCeHUH
MpUOIIIKAETCS K HHTEHCHBHOCTH 9BAIlOPALIMH (MCIIAPEHHs CO CBOOOIHON BOIHOU MOBEPXHOCTH) ?

13. [oyemy npu YBEJIMUSHHUH TYpropa 3aMbIKatOLIMX KJIETOK IPOUCXOAUT OTKPhIBAHHEC yCTHHIHBIX mmesen’?
14. KOHIIeHTpALMIA HOHOB KANIUs B 3aMbIKAIOIMX KJIETKAX yCTHUI BO3PACTAET Ha CBETY B 4-5 pas. Kakosa
MPUYKHA FTOTO SIBJICHHUS.

15. CKOJIBLKO BOJIbI HCIIAPUT PACTEHUE 3a 5 MUHYT. €CJIH IJIOLIA/lb €r0 JIMCTHCB paBHA 200 cm2, a
MHTEHCHBHOCTB TpaHcupanuy -12%r/m2.4?

16. Tlo6er ¢ momiaapo juctbeB 1. 2 M2 3a 4 Muny Tl ucnapui 0,06 r Boabl [Ipu Tex ke yCloBUAX €O
CBOGOIHOM BOAHOM MOBEpXHOCTH miommaabio 20 cm2 3a 30 MunyT Henapuiocs 0.15 r. Onpenenutsb
OTHOCHTEIBHYIO TPAHCIIUPALUIO (OTHOLIEHHE HHTEHCMBHOCTHU TPAHCIUPALMK K HHTCHCUBHOCTH
cBOOOTHOTO UCTIAPEHUS ).

| 7. BLIYHCIINTD SKOHOMHOCTb TPaHCIHpaluK (ObICTPOTY PAcX0J0BaHKs 3ar1aca BOJbI) [0 CJIEAYIOIIHM
JlAHHBIM, HHTEHCHBHOCTH TPAHCIMPALUHU paBHa 25 1/M2-4, II0ma/lb TMCTheB — 550 cM2. chipas Macca
pactenns — 20.0 1. abconroTHO cyxas — 9.0 (0TBET BBIPa3UTh B MPOLEHTAX 3a | 4.).

18. 3a BereTallMOHHBIN NEPHO/] PACTEHHsI HAKOIMIIX 2,1 KT OpraHu4eCcKoi Macchl U HCIIApUITH 525 Kr BOJBI.
BBIYUCIIATE TPOYKTHBHOCTD TPAHCIIMPALIHH.

19. UeMy paBeH TpaHCIHPAMOHHbIH KOY()(HUUHEHT 1epeBbeB. HCIIAPUBLIKMX 3@ BEreTalHOHHDIA EPUOL 27
BO/IbI ¥ HAKOTIMBILIMX 3a 7T0 Bpems 10 Kr cyxoro BemecTna’

20. TpancnupaiMoHHbIA K03dGuiHenT pased 125 Mii/r. Haid T MpoyKTHBHOCTD TPAHCITHPALUH.

21. Macca iucta B COCTOSIHUH [OJIHOIO HackllieHus Obl1a paBHa 1,02 1., a mociie noABsAaHus
yMenbinuaack 10 0,90 r. OnpeenuTs BeIMYHHY BOJHOTO JIeQHUIATA KICTOK JIMCTA (B MPOLIEHTAX ), €CIIH
M3BECTHO, YTO abCONIIOTHO cyXas Macca 3Toro jucrta 0.42 1.

22. B ognom u3 onbitos JI. A. ViBarosa 20-1eTHss cocHa Obuia cruneHa 3/11, Topew mHs ObuT TIHATEIbHO
CMa3aH cajoM M 3aKphIT KJIEEHKOM, 0CIIe Yero NePUOANYECKH ONPEALIISIIA BIaKHOCTh IPCBECHHDI ITHA.



KOTOpas okaszanach pasHoi: 3/11 — 60, 2; 5/11 — 62.2: 9/11 — 63. 7%. Kak 00bACHUTD MOTyYCHHBIC
pe3ybTarhl’

23. Kak 00bscHUTS “muiau” Gepesbl IpH MOPaHeHHH CTBOJIA PAaHHEH BECHOW M OTCYTCTBHSI 3TOIO ABJICHUS
neTom?

24. B Tpex cocyaax ¢ Mo4BOM ObLIM BBIPAIIEHBI TPOPOCTKU KYKYpPY3bl TP OJIMHAKOBBIX yCIOBUsIX. OHH
COCY/I TOCTABUIIA B KPHCTATH3ATOP ¢ BOJOH KOMHATHOM TEMIIEPATypbl, BTOPOW — B KPUCTAILIIU3ATOP €
BOJ10# Harpetoii 10 30°C. nocsie yero 06a cocy/1a 3aKpbLUIM CTEK/ISHHBIMH KosinakaMu. Tpetuii cocyn
OCTABMJIM OTKPBITBIM. Y KaKHX MPOPOCTKOB OyaeT HabmoaTbest 6ojiee MHTEHCHBHAas ryTranus’ Kak 51o
O00BSACHUTB?

25. TpexJIeTHsAs BETKA COCHBI Cpe3aHa ¢ IepeBa, HUKHSS 4acTh CTe0JIs OYMIIEHa OT XBOU, MIOCJIE YEro BETKY
NOCTaBUIIM B OaHKy C PACTBOPOM KpacCHOM KpackH (303uHa). Uepes Henemo Obll CIeNaH MonepeyHbId
paspes cTelIsl Bblllle YPOBHS KHAKOCTH B Ganke. Kakue yactu c1efust OyayT: a) HHTEHCHBHO OKpalleHbl: 0)
c1abo OKpAIlleHbl; B) COBCEM He OKpalleHbl kpackoi. Kako# BEIBOJI MOXKHO ¢/iesiaTh Ha OCHOBE 3TOT0
omnbiTa’

PeiiTuHr-KoHTpOIb Ne 3

OTBETUTH Ha CJIEYIOIUE BOIIPOCHI:

|. IlpuBeCTH KOHKDETHBIHA TpUMEp BIHsHHS JIFOOOr0 OTAENBHOI0 (pakTopa BHELIHEH Cpe/ibl Ha COCTOSAHHME
JIPEBECHBIX PACTEHHUIl Ha OObEKTE Ballled MMPAKTUUECKOH JIeATeIbHOCTH. B npuMepe onpeienuTh. Ha KaKue
(H3MOJIOTHUECKHE TPOIECChl BO3JIEHCTBYET JaHHBIA (DAKTOp Cpeibl, ONMMCAaTb  MEXaHHM3Mbl  ITHX
(M3MOIOrMYECKUX MPOLIECCOB, XapakTep BIMSHUS Ha HUX BHELIHEro (akTopa W BCKPBITH CBA3b MCKIY
>peKTUBHOCTEIO MX pabOTBl M COCTOSHHEM pacTeHHdH B oObekre HabmozeHuid. Ha ocHoBe
TMPOJICIAHHOIO aHAIN3a HPEUIOKUTh PEKOMEHJALUMH [0 IPOBEICHUIO BO3MOMKHBIX arpOTEXHHYCCKHX
MEpPONPHUSITUH.

2. To paiioHy NMpOKMBAHHsS NPUBECTH KOHKPETHBIA IPUMEp BIHSHHS JIECOXO3AHCTBEHHBIX MEPONPHATHH
WM MHBIX BMJIOB aHTPOIOTEHHOIO BO3JEHCTBHS HA COCTOSHHME JPEBECHBIX pacTeHH. BbIABHTH. 4epes3
M3MEHEHHe KakuX (PaKTOpPOB Cpelbl OKa3bIBaeTcsi Bo3deiicTBHE Ha pacTeHus. Kak u B mpeabliylieMm
BOIPOCE. OIPE/IeIHTh CBA3b MEAKILY OCOOEHHOCTMH HAOIFOAAeMOro COCTOAHHS H ) PEKTUBHOCTBIO PabOThI
bu3HoNOrHueckux MexaHu3mMoB. Ha 9Tol OCHOBE MpoaHaJIW3UpOBaTh IPABUIIBHOCTL I[POBOJMMOIO
arpoOTEeXHHYECKOr0 MEPOIPUATHS U TIPEJIOKHUTE PEKOMEHIALMH 10 YBEIHYEHHIO ero ) HEKTUBHOCTH HITH
YCTPaHEHUIO OTPULIATEIBHBIX CTOPOH BO31EHCTBHUS.

3. MakposnemenTsl. [Toronienye ux U3 MOYBbL, TPAHCIIOPT U €ro 3Ha4YeHHE B 0OMEHE BELIECTB PACTCHHU.
4. Poct kopHeBbIx cucteM. Koppensuus B GOpMHpPOBAHWH HAI3eMHOH M IOI3EMHOH YacTeil pacTeHHH.
Posib akTopoB cpesibl B pa3BUTHU KOPHEBBIX CUCTEM.

3. TlonstHe o pocte. nupdepeHnali U pa3BUTHA. DTallbl Pa3BUTUS JIPEBECHBIX pacTeHHH. PAKTOPBI.
BJIMSIIOIIME Ha BpPEMs [IEPEX0/1a K IEPBOMY LIBETCHHIO.
4. VcTOMYMBOCTDL PACTEHHUH K HACEKOMBIM (aTTPAKTaHThL., PENeUIEHThI, PEPOMOHbI, IKAU3OHBL, FOBEHOU/IbI).
5. OCHOBHBIE MHKPOYJIEMEHTBI, HEOOXOAUMBIE ISl pacTeHHH. Pojib MHKpO-

3JIEMEHTOB B OOMEHE BELIECTB.

6. KcuneMHbIi TpaHCOPT BOJbI U MUHEPAIbHBIX JIEMEHTOB. JIBHIXKYIIHE CHJIbI KCHJIEMHOI'O TPaHCIOPTa.
OObsiCHEeHHE BO3MOKHOCTH MOJABEMA BOJIbI B IEPEBbIX HA 3HAYMTEIBLHYIO BBICOTY.

7. TlepMOAMYHOCTH ILIOJOHOIIEHUS M O00pa30OBaHMs INMIIEK Y APEBECHBIX pacTeHud. [IpHYMHBI STOH
MEPUOAMYHOCTH U IMYTH €€ MIPEOIOJICHHUS.

8. IIpumeHeHHe peryasiTOpoB pocTa B JIECHOM XO35AHCTBE.

9. 3HauyeHue a3oTa B JKU3HEACATEIbHOCTH pacTeHUH. [lorjomenue a3ora, peyTuin3anusi.

10. Unponun-3-ykcycnas kuciora (MYK) kak ¢putoropMon: ee QyHKIMH B IIpoLeccax pocTa: METObI €€
obHapyxeHus B pacteHusx. Mcnosab3zopanne MYK u ee CHHTETHYECKHX aHAJIOTOB.

11. ®u3nosorust npopacTaHusl CEMsH.

12. YeToWYMBOCTD pacTeHUH KaK pe3yJIbTaT Ipolecca aJanTalHH.

13. MexaHu3M W30MpATeIbHOCTH B MOIJIOMIEHWH MUHEPAIbHBIX >JIEMEHTOB. DHU3HOJOIHYCCKH KHCIIBIC,
HEUTpaIbHbIE U 1IEI04HbIE COH. PH3HOIOrHYECKHEe OCHOBBI IPUMEHEHHUS] MUHEPATIbHBIX yI00pEeHUH.

14. Tlokoii moyek. Pa3pl mokosi. PU3MOJOTHYECKHE MEXAHU3MBI, OIIPEAEISIOLIHE COCTOSIHUE MTOKOS.

15. 3acyxoycToHunBOCTL pacTeHuid. DU3HOIOrHYECKHE U MOP(OIOTHIECKHE IPUCTIOCOOICHHS Yy PACTCHUH
K CYIIECTBOBAHHIO B YCJIOBUSIX KPATKOBPEMEHHOIO U JUIMTEIBHOIO HEAOCTATKA BJIArH.

16. ®U3K0I0TUsI TOPOJACKUX PACTCHHH.



17. MexaHu3M aKTHBHOIO IOTJIONICHMSI MUHEPAIbHBIX 31€MEHTOB. CBS3b €r0 C JbIXaHUCM.

18. ITokoii cemsn. Tumnbl mokos. Ctparupukanus. lIpomeccel. IpOMCXOIAIIAE IPU IPOPACTAHHH CEMSH.
19. ®oto- u reoTporu3M y pacteHuil. GU3noI0rudecKue MeXaHu3Mbl, OMPEIEISIONIME HX BOSHHKHOBEHHE.
20. OU3HOIOTHYECKHE OCHOBBI IPUMEHEHUS YA00PEHHUH.

21. dukcanus a3oTa BO3AyXa CBOOOJHOKMBYIIMMH M CHMOMOTHYECKMMH MMKpoopranusmamu. IlyTu
YBEJIMYEHHsI COJCPIKAHUs a30Ta B [IOYBE I10]1 JIECHBIMHU HACAKICHUSIMHU.

22. I'u66epesiMHBL, MX CTpOeHHe, OMOCHHTE3 W (usnonoruyeckue QyHKUMH. MeTozbl oOnpeseeHus
ruO0EpEUIMHOB U ITYTH UX HUCIIOJIb30BaHHUS.

23. PoctoBble Koppesuuu. [ToaspHocTb. GU3MONTOrHYECKUM MEXaHH3M TOMUHUPOBAHUS Y PACTCHUH.

24. ®U3KM0J0rMYECKHUE OCHOBBI BETE€TATHBHOIO PA3MHOMKEHUS (IPUBUBKH. YEPEHKOBAHHUE U [IP.).

25. 3anacHble BelecTBa pacTeHui. KieTouHble CTPYKTYpbl, CiyKalve Ul pa3sMElICHHs 3alacHbIX
peecTs. [IpeBpaliieHus, CBSI3aHHbIE ¢ 00pa30BaHHEM U MOOMJIM3AIMEH 3aIIaCHBIX BELIECTB.

26. 1UTOKHHUHBL MX CTPYKTypa. OHOCHHTE3 H (usHonorudeckue (GyHKuuu. MeTomsl onpesieeHus
[IMTOKUHUHOB.

27. YCTOHYMBOCT PACTEHHl K H30BITOUHOMY COJIEPKAHUIO collell B moyBe. OCOOEHHOCTH COICYCTONUMBbIX
pacTEHUN.

28. ®u3M0I0rus XpaHeHUs CEMSIH U IIOOB.

Bomnpocel K 3K3aMeHy
I.  buonoruyeckue MeMOpaHbl U UX YHKLMH.

2

Peryisiiiusi akTHBHOCTH (PEPMEHTOB

Murpanus SHEpPrud | TPAHCIIOPT JIEKTPOHOB MTPH (POTOCHHTE3E.

(oS

4. Perenepauus y pacTeHHH.

5. CgetoBas cTaaus GpoTocHHTE3A.

6. PacrtuTesbHas KJI€TKa Kak OCMOTHYECKas CHCTEMA.

7.  IIurMeHThl IACTHL.

8. 3HaueHHMe MHUKPODJIEMEHTOB /ISl KU3HEEATCIbHOCTH PACTEHUH.

9. OpraHu3MeHHbIH YPOBEHb UHTEI DALMY Y PACTCHHM.
10. 3HaueHHe Kele3a, KPEMHHUS, ATIOMUHHES [UIS KU3HEIEATEIbHOCTH PACTCHHH.
1. ®orodochopunnpoBaHue.

12. DnexTpodU3nHoIorudecKas perysilius y pacTeHHH.

—_—
(US)

["'opMoOHaIbHasl CUCTEMA PEryJIALMU Y PACTCHHH.

Kanpuuu.

-
(9]

Buosoruueckrue MeMOpaHbl ¥ UX QYHKLHH.

16. Penykuust HUTpara.

17. IlenTo3odocdaTHblil MyTh OKUCICHUS ITIFOKO3bL.

18. dukcanus MOJIEKYJISIPHOIO a30Ta.

19. TI'nmMokcuIaTHBINA UKL

20. Penykuus HuTpara.

21. Llukna a4 — v TpuKapOOHOBBIX KUcioT (nuki Kpebea).
22. PacrtuTesnbHas KJIeTKa KaKk OCMOTHYECKasi CUCTEMA.
23. I'nukonus.

24. BoaHbiii 0OMEH pacTUTENbHBIX KIIETOK.



25. da3bl OHTOTEHE3a PACTUTEIBHOM KIIETKH.

26.
2.
28.

29,

(O8] (8] (95} (8]
N B (8]

[US]
*© N S

43.

(O)]

wn
o

W
(%)

MexaHu3MBblI 3aIUThl U YCTOHYUBOCTH Y PACTEHHH.

C4 —nyth poTocuHTE3A.

Typropubie 0OpaTUMBbIE TIBUAKECHHUS.

OyHKIIHOHHPOBAHHE CIEIIMATA3UPOBAHHBIX CEKPETOPHBIX CTPYKTYP Y PACTEHHH.
Ddusuosorus crpecca.

KcunemHbli TpaHcnopr.

JIoKOMOTOpPHBIN CIOCOO TBUKEHUS Y KI'YTUKOBBIX.

; IlblxaTeﬂbHaﬂ JICKTPOTPaHCIIOpTHAsA LCIb U OKUCIUTEIIBHOC (I)OC(bOpI/IJII/lpOBaHHC.

BHYTpHKIETOYHbBIE ABHKEHUS.

CriocoOblI BBIJIC/ICHUS BEIIECTB y PACTEHUH.
WMHayKus noJisspu3aldi y pacTeHUH.

Teopus «3ddexTa noJI0KEHUS.

[IpsiMmoe okucieHrE caxapos.

Teopus «3ddexTa moI0KEHHS .

CHUCTEMBI peryJislii U HHTErpallui y PacTeHUH.
[TonoBoe pa3MHOXKEHHE LIBETKOBBIX PACTEHHUH.
MembpaHHast peryJisius y pacTeHUH.
MHunmanus BETeHHUSI.

SeKTpoU3UOIOrHYecKas peryJsius y pacTeHHUH.

. JlerepMuHaLMs MOJISI Y PACTEHUMA.

. I'nmukonus.

MexaHu3MBbl IEPEIBUKEHHUS BOJIBI 110 PACTEHUIO.
["'opMoHaibHAs cUcTeMa peryJisiliiy y paCTCHHUH.
BepxyuiedHslit pocr.

DOTOCHHTE3 MO THITY TOJCTIHKOBBIX (CYKKYJEHTOB).
Mexanu3mMbl MOpdoreHesa.

®da3bl OHTOr€HE3a PACTUTEIBHON KIIETKH.

MexaHu3MBbl 3alUTHl U YCTOMYUBOCTH Yy PACTEHUH.

DOoHI OLIEHOYHBIX CpE€ACTB IJId IMPOBEACHH aTTECTAllUU YPOBHS C(I)OpMIdeBaHHOCTI/I KOMITETCHLIU U

06yqa}omnxcs; IO JUCLHMITJIMHE Od’)OpMHHCTCﬂ OTAC/IBHBIM JOKYMEHTOM.

7. YYEBHO-METOJAUWYECKOE U UHO®POPMALIMOHHOE OBECIIEYHEHHUE

JAUCIHUITJINHBI
7.1. Knuroobecne4eHHOCTH
HaumeHoBaHue tuTepaTypbl: aBTOp, Ha3BaHHE, BUI [on KHUTI'OOBECTTEYUEHHOCTb
M3JaHUS, U31aTeNbCTBO M3JaHus =
KonuyecTBO 9K3eMMIIpOB Hanuuue B 351eKTPOHHOM

n3naHuii B onbnunoreke Bal'y B
coorBeTcTBUHM ¢ DI'OC BO

| 2 3

OcHoBHas nuteparypa*

|. boranuka. CucTtemaTuKa BbICIIMX PACTeHU: 2016 67 http://e. lib.visu.
METOJMYECKUE YKa3aHusl K 1abopaTopHbIM paboTaM

ouonauoreke Bal'Vy




ABTODBI: Ckpumnyenko JI. C.

BaxpomeeBa A. A.Bnaaum. roc. yH-T uMm. A. I'. u H.
. CroneroBbix. — Bnagumup : U3n-so Bal'y. 2016.

—43 c.

ru:80/handle/12
3456789/5408

2. AnatoMust 1 MOp(HOJIOTUs pacTeHHU: 2015 67 http://e.lib.vlsu.ru/bit
METOAMYECKHE YKa3aHusl K 1abopaTopHbIM paboTam stream/123456789/4
Ckpunuenko JI. C., Bnagum. roc. yH-T uM. A. I'. 9 Q2 3
H. I'. CroneroBbix. — Bnangumup : U3a-so Bal'V, 271/1/01458 pd

2015. -8l c.
3. ®usuonorus pacteHuii , C.C. Mensenes 2009 4 http://fizrast.ru/skach
W3znarenbctBo CaHkT-IletepOyprekoro at/medvedev.html
yHuepcutera. - 2009 - 336¢
JlonoJiHUTeIbHAs JUTEpaTypa
|. TosieBble UCCEe0BAHUS CBOMCTB MOUB : yueOHOE 2012 61 http://e.lib.vIsu.

nocodue K NoseBOM NpakTUKe MO HaNpaBJIEHUIO
021900 - IMTouBosenenue / M. A. Masupos [u ap.] :
BnaauMUpCcKuil rocy 1apCTBEHHbIM YHUBEPCUTET
uMeHu Anekcanapa ['puropbeBuua u Hukonas
['puropbesuua CroneroBbix (Bal'VY) .- Bnaaumup :
BnanumMupckuil rocy 1apCTBEHHBIM YHUBEPCUTET
umeHu Anekcanapa ['puropseBuya u Hukonas
['puropsesuya Ctonerosbix (Bal'y), 2012 .- 70 c.

ru:80/handle/12
3456789/2714

7.2. llepuoauyeckue U3IaHUs

W) 9 =

sxypHan [Tousoenenue (http://sciencejournals.ru/journal/pochved/)
sKypHan Arpoxumus (http://sciencejournals.ru/journal/agro/)

Kypnan 3emaenenue (http:/jurzemledelie.ru/)

7.3. UnTEepHeT-pecypchbl
JnekTpoHHas Oubnuoreka (akyibrera I[louBoBegenus MIY  um.  M.B. Jlomonocosa

http://www.pochva.com/

EquHBIN rocy1apcTBEHHBIH peecTp nouBeHHBIX pecypcos Poccuu hitp://egrpr.esoil.ru/
http://egrpr.soil.msu.ru/

http://TTouBoBen. pd
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JJUCHUITJIMHBI

I[.I'Iﬂ peam3anuu OAHHOW OUCUMIUIMHbI HMMEIOTCS CIEHUAIbHBIC MOMEIIEHUS IS MIpOBEACHHUSA

3aHSTUH  JIEKIMOHHOIO THIIA, 3aHATHH J1adOpaToOpHOro THIIA, TPYNMOBBIX W  HWHAMBHIYaAJbHBIX
KOHCYJbTALMi. TEKYLIEro KOHTPOJs M IPOMEXKYTOYHOH aTrectanuu. JlabopatopHble. NpaKTHYECKUE W
JIEKLMOHHBIE 3aHSTHs MPOBOAATCS B «JlaGopaTopun XMMHYECKOro aHamm3a mous» ayi. 415 -1. llepeueHsb
HCIIOJIB3YEMOT0 JTHIIEH3HOHHOTO porpaMmHoro obecrnederns Windows 7. Microsoft Oftfice 2010.
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